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Synthetic development and mechanistic studies

  17 examples; up to 71% yield

Stoichiometric studies: 
facile C–N bond oxidative addition at Ni(0) 
and decarbonylation  (X-ray)

Key mechanistic insights

Catalytic studies: 
competence of Ni(I) species
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Cu(I)–Bis(phosphine) Dioxides as Catalysts for the Enantioselective -
Arylation of Carbonyl Compounds
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X = Br, I
R = 1°- or 2°-alkyl, benzyl, propargyl >60 examples

up to 99% ee
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C–O-Selective Cross-Coupling of Chlorinated Phenol Derivatives

OTsCl
cat.

nucleophile

Cl

OTsNuc

Nuc

• typical when cat. = Ni(0)
• typical for Ni- and Pd-catalyzed 
   Suzuki–Miyaura coupling

• achieved in a Suzuki–Miyaura
coupling with Ni(0)/PMe3

C—Cl 
selective

C—O 
selective
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Visible-Light-Mediated Z-Stereoselective Monoalkylation of 
,-Dichlorostyrenes by Photoredox/Nickel Dual Catalysis

Ni PC

blue LIGHTCl

Cl
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R1 Si

OO

O O
Cl

R1
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Z

silicates 1,1-dichlorostyrenes mono-alkylated products

Y
Y :  K[18C6],

Na
PC: photocatalyst
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Borates as a Traceless Activation Group for Intermolecular Alkylaryla-
tion of Ethylene through Photoredox/Nickel Dual Catalysis
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formal ethylene 
alkylarylation

borates as traceless 
functional groups
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C(sp3)–H Bond Acylation with N-Acyl Imides under Photoredox/ Nickel 
Dual Catalysis
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Synthetic development and mechanistic studies

  17 examples; up to 71% yield

Stoichiometric studies: 
facile C–N bond oxidative addition at Ni(0) 
and decarbonylation  (X-ray)

Key mechanistic insights

Catalytic studies: 
competence of Ni(I) species
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Ni(0)-Catalyzed Synthesis of Polycyclic ,-Unsaturated 
-Lactams via Intramolecular Carbonylative Cycloaddition 
of Yne-imines with CO

NTs
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• up to 78% yield

• 100% atom-efficiency
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XRD-analysis of nickelacycle Further derivatization of the products
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alkyl alkyl SMe2SMe

cat. NiCl2(bpy) 
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Ar Zn
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up to 85% yield
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Ligand-Free Nickel-Catalyzed Reductive Allylic Defluorinative Cross-
Coupling of -Trifluoromethyl Alkenes with Epoxides
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Reductive
Ni-Catalysis

24 Examples
up to 88%
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Nickel-Catalyzed Carboxylation of Conjugated Dienes with 
Carbon Dioxide and DIBAL-H for the Synthesis of ,-Unsaturated Car-
boxylic Acids
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10 examples
up to 70% yield

moderate to high regioselectivity

+
hydrocarboxylation 
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Ni-catalyzed decarbonylative cyanation of aromatic esters

   Halogen-free      Nonmetal cyanating reagent      Inexpensive metal catalyst
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Nickel-Catalyzed Decarbonylative Alkynylation of Acyl Fluorides with 
Terminal Alkynes under Copper-Free Conditions

F

O DPPP (15 mol%)

140 °C, 24 h

1,4-dioxane (0.2 M)

Ni(cod)2 (10 mol%)

Bu3N (1.5 equiv)

R1
H SiR2

3
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3

copper-free

broad substrate scope

25 examples

25–90% yields
decarbonylative coupling
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Access to ,-Difluoro--amino Acids by Nickel-Catalyzed 
Reductive Aryldifluoroacetylation of N-Vinylacetamide
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