Nicholas Reaction
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Nicholas Reaction
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Nu-H = e-rich aromatics, alkenes, allyl silanes, enol ether, silyl ketene acetal, ROH, R,NH, RSH
X =0H, OR, Cl

Lockwood, R. F.; Nicholas, K. M. Tetrahedron Lett. 1977, 18, 4163
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Nicholas Reaction : Mechanism
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Asymmetric Nicholas Reaction:
1. Use of Chiral Starting Material
2. Use of Chiral Nucleophile

3. Use of Chiral Ligands



Stereoselective Coupling with Enol Silanes
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Stereoselective Coupling with Enol Silanes
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Transition States for Acyclic Enol Ethers

Transition States for Acyclic Enol Ethers
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Transition States for Cyclic Enol Ethers

Transition State for Cyclic Enol Ethers
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Stereoselective Propargylation Mediated by a Chiral
Metal Cluster (Reaction with Chiral SM)
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Substrate Scope
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Reaction with Chiral Nucleophiles
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Soc. 1987, 109, 5749-5759.
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Total Synthesis of Thienamycin
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Chiral Phosphoramidite Ligands
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Substrate Scope
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Intramolecular Nicholas Reaction
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Intramolecular Nicholas Reaction
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“ Almost all of the starting material was recovered.
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Total Synthesis of (+)-Secosyrin 1
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Total Synthesis of (+)-Epoxydictymene

Jamison, T. F.; Shambayati, S.; Crowe, W. E.; Schreiber, S. L. J. Am. Chem. Soc., 1997, 119, 4353



Total Synthesis of (+)-Epoxydictymene
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Some features of Nicholas Reaction

*The alkyne complexes are obtained in almost quantitative yields and can be
purifie dby column chromatography

* A wide range of nucleophiles reacts with the resulting propergylic caions including S-, C-, O-, N-
nucleophiles.

*Oxidative decomplexation regenerates triple bond, reductive decomplxation yields
corresponding alkene.

*When cobalt coplex is not removed can be used in subsequent Pausan-Khand reaction
* It can be both inter- and intra molecular and macrocyclisation can be achieved

* there are no allene side products that often complicates the reaction of uncomplexed
substrates



