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• Reaction with metals • Halogen−metal exchange reactions

Grignard a Organolithium Reagents

➢ General procedures for their synthesis

• Acid-base reactions
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Functionalized Organolithium Compounds

• Reaction with metals • Halogen−Lithium exchange reactions

➢ General procedures for the synthesis of organolithium reagents

• Acid-base reactions
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J. Chem. Soc., Perkin Trans. 1 2001, 3017.

Functionalized Organolithium Compounds

• Acid-base reactions

Org. Lett. 2002, 4, 119
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Org. Lett. 2003, 5, 4313.

Synthesis 2001, 2138

• Metal−metal exchange reactions• Halogen−metal exchange reactions

J. Org. Chem. 1976, 41, 1187

Functionalized Organolithium Compounds
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• Halogen−metal exchange reactions

Functionalized Organolithium Compounds

J. Org. Chem. 1990,  55, 5404; J. Org. Chem. 1990,  55, 5406
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➢ Advanced functionalized organolithium reagents formation in a flow microreactor

Org. Biomol. Chem. 2010, 8, 1212–1217 

Functionalized Organolithium Compounds

https://www.mersen.com/products/graphite-specialties/boostecr-silicon-carbide-
sic/continuous-flow-reactors-chemical-industry



Přechodné kovy v organické syntéze

Angew. Chem. Int. Ed. 2008, 47, 7833–7836.

➢ Advanced functionalized organolithium reagents formation in a flow microreactor

Functionalized Organolithium Compounds

https://www.mersen.com/products/graphite-specialties/boostecr-silicon-carbide-
sic/continuous-flow-reactors-chemical-industry
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Functionalized Grignard reagents

➢ Structure of Grignard reagents in solution

• Basic Schlenk equilibrium

• Extended Schlenk equilibrium
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Functionalized Grignard reagents

➢ Structure of Grignard reagents in solution

• Et2O

• THF

• Dynamic equilibria in allyl Grignard reagents
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Functionalized Grignard reagents

➢
1H and 13C NMR of selected organomagnesium compounds

➢
25Mg NMR parameters:

spin 5/2
Natural abundance 10.13% 
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• Reaction with metal

• Halogen−Magnesium exchange reaction

➢ General procedures for the synthesis of organomagnesium reagents

• Acid−base reaction

Functionalized Grignard reagents
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Functionalized Grignard reagents

• Mechanism of Mg insertion into C−halogen bond

➢ Formation of Grignard reagents by insertion of Mg into C−halogen bond



Přechodné kovy v organické syntéze

Functionalized Grignard reagents

➢ Functionalized Grignard reagents by insertion of Mg into C−halogen bond

Chem. Eur. J. 2009, 15, 7192–7202
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Functionalized Grignard reagents

Nat. Chem. 2010, 3, 6802

Angew. Chem. Int. Ed. 2006, 45, 6040

Angew. Chem. Int. Ed. 2013, 52, 9495

Angew. Chem. Int. Ed. 2008, 47, 6802

➢ Functionalized Grignard reagents by insertion of Mg into C−halogen bond
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➢ Formation of Grignard reagents by halogen−Mg exchange reaction

Functionalized Grignard reagents

• X-ray structure

• Proposed mechanism

Gilman 1938 Wittig 1939
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➢ Formation of Grignard reagents by halogen−Mg exchange reaction

Functionalized Grignard reagents

• Proposed transition state

• Proposed structure of i-PrMgCl•LiCl in solution

• Crystallographic structure of iPrMgCl•LiCl
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Synthesis 2003, 1797

➢ i-PrMgCl for the halogen−Mg exchange reaction

J. Org. Chem. 2000, 65, 4618

Functionalized Grignard reagents
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Synlett 2002, 11, 1799

➢ i-PrMgCl for the halogen−Mg exchange reaction

J. Org. Chem. 1999, 64, 1080

Functionalized Grignard reagents
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Tetrahedron: Asymmetry 2012, 23, 474

➢
iPrMgCl•LiCl for the halogen−Mg exchange reaction

Org. Lett. 2006, 8, 3737

Angew. Chem., Int. Ed. 2004, 43, 3333
Tetrahedron Lett. 2009, 50, 5040

Functionalized Grignard reagents
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➢ i-PrMgCl•LiCl for the halogen−Mg exchange reaction

Synllet 2009, 67

J. Org. Chem. 2013, 78, 844

Functionalized Grignard reagents
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Org. Lett. 2006, 8, 305; Org. Lett. 2006, 8, 3141

➢ Non-cryogenic conditions for the halogen-magnesium exchange reaction

Functionalized Grignard reagents
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Chem. Chemunn. 2006,  726

➢ Halogen−Mg exchange reaction of polyhalogenated heteroaromates

Functionalized Grignard reagents
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Tetrahedron 2007, 63, 2787

➢ Halogen−Mg exchange reaction of polyhalogenated heteroaromates

Functionalized Grignard reagents
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Examples of Functionalized Organolithium Compounds

Chem. Eur. J. 2012, 18, 16145

➢ Halogen−Mg exchange reaction of polyhalogenated aromates
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➢ The synthesis of Grignard reagents by an acid−base reaction

Synthesis 2010, 2085; Chem. Eur. J. 2011, 17, 2948

Functionalized Grignard reagents

• Acid−base reaction
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➢ The synthesis of Grignard reagents by an acid−base reaction

Hauser bases
Low solubility in THF Turbo−Hauser bases

Functionalized Grignard reagents
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➢ The synthesis of Grignard reagents by an acid−base reaction

J. Am. Chem. Soc.  1989, 111, 8018

Org. Lett. 2006, 5673
Angew. Chem. Int. Ed. 2006, 45, 2958

Functionalized Grignard reagents


