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Background

The Classic Favorskii Reaction

Favorsky, A. E. Bull. Soc. Chim. Fr. 1907, 2, 1087 2

• Stoichiometric KOH
• Competitive formation of aldol condensation
• Other degradation byproducts

Alexei Favorskii
Not to be confused with the Favorskii Rearrangement:
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• C-C bond-forming reaction
• Resulting propargylic alcohol products are useful building blocks
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Traditional, non-enantioselective methods Enantioselective methods
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Dialkylzinc-Mediated Alkynylation of Aldehydes

Comparisons to Similar Methods

• Stoichiometric amounts of dialkylzinc reagents

• Robust and has similar broad scope to forming the metal alkynylide catalytically

• Can add alkyl propiolate nucleophiles

• Not atom economical

• Requires inert conditions



6

Ohkuma, T. et al. Org. Lett. 2013, 15, 3030.
Corey, E. J. et al. J. Am. Chem. Soc. 1996, 118, 10938.
Noyori, R. et al. J. Am. Chem. Soc. 1997, 119, 8738.

Asymmetric Reductions of Alkynyl Ketones

Comparisons to Similar Methods



Background

Han, Z. et al. Org. Lett. 2004, 6, 4147.
Mashima, K. et al. Angew. Chem., Int. Ed. 2011, 50, 6296.
Carreira, E. M. et al. Acc. Chem. Res. 2000, 33, 373.
Bolm, C. et al. Chem. Commun. 2006, 4263. 7

A Few C=Y Variants
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Mechanism, Stereochemistry, and Scope- Zinc

Carreira, E. M. et al. J. Am. Chem. Soc. 2000, 122, 1806.
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Zinc Salts

39-99% yield
80-99% ee
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Zinc Salts

39-99% yield
80-99% ee

Jiang, B. et al. Chem. Commun. 2002, 2098.

Jiang, B. et al. Tetrahedron Lett. 2002, 43, 8323.

45-90% yield

Mechanism, Stereochemistry, and Scope- Zinc
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Mechanism, Stereochemistry, and Scope- Zinc
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Alkyne Scope
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Mechanism, Stereochemistry, and Scope- Zinc



Some Other Tolerated Substrates
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Mechanism, Stereochemistry, and Scope- Zinc

55-98% yield
65-94% ee
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Mechanism, Stereochemistry, and Scope- Zinc



New Ligands
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Mechanism, Stereochemistry, and Scope- Zinc



Substitution?
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Mechanism, Stereochemistry, and Scope- Zinc



α-Keto Esters
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Mechanism, Stereochemistry, and Scope- Zinc



Di- and Triyne Additions
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Addition of Ethyne to Aldehydes

Mechanism, Stereochemistry, and Scope- Zinc
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33-89% yield, 64-95% ee
n=1,2
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Addition of Ethyne to Aldehydes

Mechanism, Stereochemistry, and Scope- Zinc
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In(III) Salts Proposed Mechanisms

Mechanism, Stereochemistry, and Scope- Indium

Monometallic Cycle Bimetallic Cycle
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In(III) Salts Proposed Mechanisms

Mechanism, Stereochemistry, and Scope- Indium
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Noteworthy In(III) Salts Scope

Mechanism, Stereochemistry, and Scope- Indium
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Cu(I) Ligand Scope

Mechanism, Stereochemistry, and Scope- Copper

(S,S)-(R,R)-Ph-TRAP
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Cu(I) Ligand Scope

Mechanism, Stereochemistry, and Scope- Copper
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Cu(I) Ligand Scope

Mechanism, Stereochemistry, and Scope- Copper

(S,S)-(R,R)-Ph-TRAP Prolinol-based hydroxyamino phosphates
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Cu(I) Catalytic Cycle

Mechanism, Stereochemistry, and Scope- Copper
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Cu(I) Scope

Mechanism, Stereochemistry, and Scope- Copper
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Rhodium/Ruthenium

Mechanism, Stereochemistry, and Scope- Rhodium/Ruthenium
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Rhodium/Ruthenium

Mechanism, Stereochemistry, and Scope- Rhodium/Ruthenium
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Dialkylzinc-Mediated Alkynylation of Aldehydes

Comparisons to Similar Methods

• Stoichiometric amounts of dialkylzinc reagents

• Robust and has similar broad scope to forming the metal alkynylide catalytically

• Can add alkyl propiolate nucleophiles

• Not atom economical

• Requires inert conditions
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Dialkylzinc-Mediated Alkynylation of Carbonyls

Comparisons to Similar Methods
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Dialkylzinc-Mediated Alkynylation of Carbonyls

Comparisons to Similar Methods



35
Pu, L. et al. Angew. Chem., Int. Ed. 2006, 118, 128.
Carreira, E. M. et al. Angew. Chem., Int. Ed. 2011, 50, 2957.

Dialkylzinc-Mediated Alkynylation of Carbonyls

Comparisons to Similar Methods
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Quick Summary of Metal Salts

• Zn-
• Most widely studied
• Broadest Scope- aldehydes, a-keto esters (not enolizable)
• has some issues with some aromatics
• Not always catalytic

• In-
• works well with heteroaromatics, aromatics, catalytically
• Not terribly susceptible to air and moisture
• more expensive
• Doesn’t work with silyl ethers or esters on the alkyne

• Cu-
• tested due to demand of environmentally friendly processes, try to avoid stoichiometric reagents.
• Ligands must be synthesized
• does aromatic, heteroaromatic, a-sub aliphatic aldehydes well. 
• Base not needed
• Otherwise generally lower yields and ee’s compared to the other metal salt systems

• Rh/Ru-
• Rather recent
• must use aromatic aldehydes or ee’s suffer
• low cat, ligand loading
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Conclusions



Future Directions

• Optimization to make the enantioselective Favorskii reaction catalytic for different additions
• Temperature

• Conditions for aromatic and heteroaromatic aldehydes

• Effects of substituents on aryl groups

• Wider carbonyl substrate scopes
• Aliphatic Ketones

• Optimization of diyne and triyne additions to catalytic levels, 

• Optimizing other metal systems
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Conclusions


