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Preparation of biaryl compounds
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Oxidative homo-coupling reactions of organometallic reagents
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• Oxidative coupling reactions utilizing:

• Overstoichiometric amount of a transition-metal (TM) halide 

• Catalytic amount of TM halide with an oxidízing agent (O2, dry air, (di)haloalkanes, (imino)quinones), nitroarenes, etc.)

• TM-free protocols 



Oxidative cross-coupling reactions of organometallic reagents
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• Few examples on aryl–aryl cross-coupling reactions



Oxidative coupling reactions of organozinc reagents
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Oxidative coupling reactions of organozinc(ate) reagents
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Oxidative coupling reactions of boronate complexes
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Oxidative coupling reactions of metalate complexes
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Synthesis of Tri- and Tetraorganozincates
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Application of Tetraorganozincates
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Purpose of this study
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• Synthesis & characterization of tetraarylzincates

• Develop oxidative coupling reaction towards symmetrical biaryls under:

• Photochemical conditions

• Thermal conditions

• Testing conditions for cross-coupling reactions & differently hybridized substrates



Preliminary photocatalytic experiments
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Optimization – solvent
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Entry Solvent Isolated yield [%]

1a THF 30

1b THF 50

2a 2-MeTHF 72

2b 2-MeTHF 60

3 toluene 28

4 DCE 36

5 Dioxane 8

6 DMSO 16

7 DMF 12

8 EtOAc 8

10 MeCN 18

11 DME 54

12 diglyme 42



Optimization – oxidizing agent
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Entry Oxidizing agent or additives Isolated yield [%]

1 6 (5 mol.-%) + O2 (1 atm) 40

2 6 (3.0 equiv.) 44

3 7 (1.5 equiv.) 48

4 8 (1.5 equiv.) 30

5 9 (1.5 equiv.) 56

6 10 (3.0 equiv.) 66

7 Dry air 62

8 TMEDA (1.0 equiv.) + O2 (1 atm) 22

9 TMEDA (2.0 equiv.) + O2 (1 atm) 26

10 BDMAEE (1.0 equiv.) + O2 (1 atm) 30

11 BDMAEE (2.0 equiv.) + O2(1 atm) 24



Optimization – time, temperature & concentration
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Entry Ar-MgBr [equiv.] c1 [M] Solvent T [°C] c2 [M] Isolated yield [%]

1 4.50 1.00 2-MeTHF 50 0.05 48

2 5.00 1.00 2-MeTHF 50 0.05 60

3 4.10 1.00 2-MeTHF 50 0.05 52

4 4.10 1.00 2-MeTHF 50 0.10 76

5 4.10 1.00 2-MeTHF 50 0.25 54

6 4.10 1.00 2-MeTHF 60 0.05 65

7 4.10 0.05 THF rt 0.05 40

Entry c1 [M] t1 [h] T [°C] t2 [h] Isolated yield [%]

1 1.00 1 rt 1 56

2 0.05 16 rt 1 36

3 0.05 5 50 16 48

4 0.05 5 50 1 32

5 0.05 16 50 24 44



Optimization – employed organometallic reagent
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Entry Ar–M Solvent T [°C] t [h] Isolated yield [%]

1 Ar–Li 2-MeTHF 50 16 6

2 Ar–Li THF 50 16 62

3 Ar2Mg THF 50 16 48

4 Ar–MgCl·LiCl THF 50 16 28



Time dependent analysis of (by)product formation 
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Scope & limitations
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Towards cross-coupling reactions
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Towards cross-coupling reactions
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Towards alkyl-, alkenyl- & alkinyl homocoupling reactions
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Summary & Outlook
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