CONCEPT: KUMADA COUPLING

e The Kumada Coupling reaction involves the coupling between a carbon halide and Grignard Reagent.

o The reaction uses a Pd or Ni catalyst in the formation of or products.

o The use of a Pd or Ni catalyst allows for stereoselectivity with the Grignard reagent.
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Carbon Halide Coupling Agent Coupling Product Byproduct

o The R1 group of the carbon halide is represented by a(n) vinyl or aryl group.
o The Rz group of the Grignard reagent is represented by a(n) vinyl, aryl + group.

o The C group = MgX with the X group represented by a(n) : or

o The X’ group of the carbon halide is represented by a(n) Cl, Br, | or OTf group.

EXAMPLE: Determine the product from the following Kumada Coupling Reaction.

~._Br + Me—MgBr _NICl(PPhs)y

Stereoselectivity

e The stereochemistry of a vinyl halide is when an alkyl Grignard reagent is used in the reaction.
N Br Et—Mgr _ [NClz(dpe) N + Et—MgBr —MNiCl(dpe)]
(2)-Alkene Br

(E)-Alkene

o A of products are possible when a vinyl or aryl Grignard reagent is used in the reaction.
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(2)-Alkene

Chemoselectivity

e The Grignard reagent does not readily couple with aryl

Q/Br + ©/MgBr [NiCly(dpe)]

Cl




CONCEPT: KUMADA COUPLING
PRACTICE: Determine the product from the following Kumada Reaction.

MgBr
b N Br PdCL(PPhs),

PRACTICE: Determine the coupling product for the following Kumada reaction.
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