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Negishi Cross-Couplings of Racemic
Secondary α-Bromo Amides

Nickel(II) chloride ethylene glycol 
dimethyl ether complex

DMI =1,3-dimethyl-
-2-imidazolidinone
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Optimization

At room temperature, the product is generated in 91% ee. 
At -20 ℃, the cross-coupling process is slow.
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Notes

• (a) The yield of the reaction is sensitive to the steric demand of the coupling 
partners. Thus, they have not been able to efficiently crosscouple a 
secondary organozinc reagent or an α-isopropyl-α-bromo amide.

• (b) Under the standard conditions, benzylzinc reagents are not suitable 
substrates. 

• (c) For the cross-coupling illustrated in entry 1 of Table 1, when the reaction 
is run on a 10 mmol scale, they obtain the product in 88% yield (3.0 g) and 
95% ee. 

• (d) The process is not highly sensitive to oxygen or moisture; when they 
conduct a coupling under air in a closed vial with 1.6 equiv of the 
organozinc reagent, they obtain essentially identical yield and ee. 

• (e) Under identical conditions, α-bromoesters furnish lower yield and lower 
enantiomeric excess.
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Control Experiments and Transformation
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Negishi Cross-Couplings of Racemic
Secondary Benzylic Halides

Diglyme
Diethylene glycol dimethyl ether DMA = N,N-dimethylacetamide
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Secondary Benzylic Chlorides
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Application

(R)-3-ethylindanone

LG 121071: the first orally active,
nonsteroidal androgen receptor agonist
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Application

trans-trikentrin A
iso-trans-trikentrin B
isolated from the marine sponge 
Trikentrion flabelliforme and 
exhibit antibacterial activity.
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Negishi Cross-Couplings of Racemic
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Substrate Scope
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Hiyama Cross-Couplings of Racemic
α-Bromo Esters
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Arylations of α-Bromo Esters

(a) (4-CF3)C6H4Si(OMe)3 furnished 
racemic product

(b) a reaction with (1-naphthyl)Si(OMe)3 
was unsuccessful;

(c) (4-F)C6H4Si(OMe)3 underwent cross-
coupling in moderate yield (44%) and 
ee (63%).
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Alkenylations of α-Bromo Esters
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Substrate Scope
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Conclusions

• Neigishi Cross-Couplings (α-bromo amide; 
benzylic bromides and chlorides; allylic chlorides)

• Hiyama Cross-Couplings (α-bromo ester)

• Suzuki Cross-Couplings

• Other Cross-Couplings……
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