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Like a Rolling Stone! Mechanochemical Synthesis of 
Grignard Reagents in Air

Significance: A mechanochemical approach for 
the generation of Grignard reagents using a ball 
mill is presented. The solvent-free, in-air genera-
tion of these carbon nucleophiles and their nucleo-
philic addition to electrophiles opens a straight-
forward way to conduct a classic reaction. This 
method can also be applied to Kumada–Tamao–
Corriu couplings and copper-catalyzed conjugate 
additions.

Comment: Addition of various mechanochemical-
ly prepared Grignard regents to aldehydes or ke-
tones gives the corresponding alcohols in good to 
excellent yield. Even solid arylbromides with low 
solubility can be transformed into the correspond-
ing Grignard reagents where the classic approach 
fails. Only 3.0–6.0 equivalents of a coordinating 
ether solvent are required for the reaction to occur.
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• 9 cross-coupling
  products
• moderate to high
  yields
• simple set up in
  air

CPME = cyclopentyl methlyl ether
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Kumada–Tamao–Corriu coupling:
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Mg (1.5–7.5 equiv)
THF (3.0–4.5 equiv)

ball mill (30 Hz)
r.t., 60 min, in air
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