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Mechanochemical Synthesis of Grignard Reagents from Poorly Soluble Aryl Halides
(‘Graduate School of Engineering, Hokkaido University, *WPI-ICReDD, Hokkaido
University) OShunta Kumagai,' Rina Takahashi,' Koji Kubota,'* Hajime Ito'

Grignard reagents are magnesium-based carbon nucleophiles that have been widely used in
organic synthesis.! Although Grignard reagents are easily prepared by direct insertion of
magnesium into organic halides, this method cannot be applied to aryl halides that are poorly
soluble in ethereal solvents.

Recently, we have reported the solvent-less mechanochemical synthesis of Grignard reagents
using ball milling.?’ Herein we report the mechanochemical approach using a high-temperature
ball milling technique with a heat gun, which allows the preparation of Grignard reagents from
poorly soluble aryl halides. We found the amount of THF is important for the efficient synthesis
of the Grignard reagents. In addition, the nucleophilic addition to aldehydes proceeded
efficiently in a one-pot fashion by the addition of aromatic hydrocarbon such as mesitylene.
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Mg (5.0 equiv) n-C;H5CHO (0.25 mmol)
THF additive OH
A~ .

ball mill (30 Hz) ball mill (30 Hz) n-C7H4s

0.50 mmol (2.0 equiv) 70°C (internal) rt, 60 min, in air
ST Lo ) o
solubility in THF (23°C) 60 min, in air opening jar NMR vyield (%)
54x102M
previous report optimization of step 1 optimization of step 2

step 1 : THF (3.0 equiv) step 1 ! THF (7.0 equiv) step 1 : THF (7.0 equiv)

step 2 : THF 100 pL step 2 : THF 100 L step 2 : additive 400 pL
26% 38% mesitylene 91%
CsFs 849
2 Fs  84%
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