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Negishi Cross-Coupling of Substrates 
Bearing Relatively Acidic Protons

Significance: Alkyl- or arylzinc halides are be-
lieved to be incompatible with the presence of 
acidic protons like free OH or NH2 groups. How-
ever, in many cases the rate of their protonation 
allows performing the Negishi cross-coupling 
even in the presence of such acidic groups. The 
organozinc compounds are readily available di-
rectly from the corresponding halides. This meth-
od allows a simple one-pot reaction leading to a 
new C–C bond formation.

Comment: The rate of the protonation of organo-
zinc species decreases in the row aryl > alkyl > ben-
zyl. Benzylzinc is quenched by aniline at 25 °C 
only within several hours. In most of the reactions, 
Pd(OAc)2/S-Phos catalytic system was used. 
However, cheaper Ni(II)/Ph3P is almost equally 
useful, at least for the coupling of aryl- and benzylic 
zinc halides. Slow addition of the zinc reagent with 
a syringe pump is always advantageous in this 
reaction.

R2R1 ZnHalLiCl +

X
Pd(OAc)2 (1 mol%), S-Phos (2 mol%)

or  Ni(acac)2 (4 mol%), Ph3P (8 mol%)
R2

R1

THF, 25–65 °C, 2–17 h

N

NH2NC

82%, Hal = I,  X= Br

EtO2C

78%, Hal = I,  X= Br

NHBu

NH2n-Oct

78%, Hal = Br,  X= Br

EtO2C
CN

NH2

73%, Hal = Br,  X= Br

Bu

O NH2

CO2Et
73%, Hal = Cl,  X= Br

EtO2C

65%, Hal = Br,  X= I

OH

OH

Ph

EtO2C

81%, Hal = I,  X= I

NC

73%, Hal = Cl,  X= Br

CHO

OH

OHCl

91%, Hal = Cl,  X= I

CN NHPh

87%, Hal = Br,  X= Br

NC

77%, Hal = Br,  X= Br

N

76%, Hal = I,  X= Br

(1.2 equiv)

R1 = Alk, Ar, Bn R2: a group bearing an acidic proton Hal = Cl, Br, I X = Br, I

Examples (overall 85 examples):
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