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First Reported Aza-Cope [3,3]-Sigmatropic Rearrangement
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Methods for Driving Aza-Cope Rearrangement to a Single Product

» Drive the rearrangement by aryl conjugation of the iminium ion.
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« Intramolecular trapping of the iminium ion with an incorporated nucleophile
(eg. ene cyclization).
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 Trapping one iminium ion by Mannich reaction (aza-Cope-Mannich reaction).




Preparation of Iminium lons
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Directed 2-Azonia-[3,3]-Sigmatropic Rearrangements
Pyrrolidine Synthesis
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Representative Alkaloid Syntheses Accomplished Using the
aza-Cope-Mannich Reaction as the Key Synthetic Step

Amaryllidaceae alkaloids Aspidosperma alkaloids
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Application of Tandem Aza-Cope-Mannich Reaction
Total Synthesis of (-)-Strychnine
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S. D. Knight, L. A. Overman and G. Pairaudeau, JACS 1993, 115, 9293.
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(-)-Strychnine(plant alkaloid)

Isolated in 1818 from Strychnos ignatii
Structure was elucidated in 1946

First total synthesis in 1954 by Woodward
First asymmetric total synthesis in 1993 by Overman




Application of Tandem Aza-Cope-Mannich Reaction
Total Synthesis of (-)-FR901483
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Isolated in 1996 from the fermentation
broth of Cladobotrym sp. No. 11231
Immunosuppressants

azaspirane
substructure
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Stereocontrolled Synthesis of Angularly Substituted 1-
Azabicyclic Ring by Cationic 2-Aza-Cope Rearrangement
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Challenge: To develope an efficient method to trap the methylene unit of the less stable iminium ion.

Model study - the rearrangement is calculated to be endothermoic from A — B by 14.4 kcal/mol
(ab initio calculations using DFT/B3LYP/6-21G* as conducted in the Spartan 2002)
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11



Stereocontrolled Synthesis of Angular
Azabicyclic Ring by Cationic 2-Aza-Co
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Mechanistic Insight - Equilibrium between the Initially Formed
Iminium lon and Its Enamine Tautomers
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The Reversibility of Cationic 2-Aza-Cope Rearrangement

excess
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observed by 'H NMR

——»> Thereby confirming the reversibility of cationic aza-Cope rearrangement

Z. A. Aron and L. E. Overman, OL 2005, ASAP
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Plausible Mechanism for Cationic 2-Aza-Cope Rearrangements
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Summary

——> Highly endothermic cationic 2-aza-Cope rearrangement of ketone-derived
iminium ions directed by subsequent Mannich reaction has been reported
for the first time.

——> Reaction performs with high stereocontrol and affords a wide range of
angularly substituted 1-azabicyclic ring systems.

——> This chemistry introduced vicinal quaternary carbon centers (carbon adjacent
to nitrogen).

——> The development of the asymmetric version of this methodology is under
investigation.
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