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Amination of Aryl Chlorides via Benzynes Catalyzed by 
Sodium Alkoxide Clusters

Significance: Amination of aryl chlorides took 
place with NaH in the presence of catalytic 
1-methoxy-2-methylpropan-2-ol and N-ethyl-
imidazole at 80 °C to give aryl amines (60 exam-
ples) via the corresponding benzynes in up to 98% 
yield (eq. 1). A molar scale reaction of 4-methyl-
piperidine (0.5 mol) with PhCl was performed to af-
ford 4-methyl-1-phenylpiperidine in 80% yield 
(86.5 g).

Comment: In this reaction, PhCl showed superior 
reactivity over PhF, PhBr, and PhI. ArCls with ortho 
or meta substituents provided meta-aminated 
products with high regioselectivity. The authors 
discovered that sodium tertiary alkoxides assemble 
to form dodecameric truncated octahedral clusters 
which dissolve NaH to promote the benzyne forma-
tion from aryl chlorides.
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(eq. 1)
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NaH (1.4 equiv)

(2.0 mmol) conditions A: ArCl (2.5 equiv)

1-methoxy-2-methylpropan-2-ol (20 mol%)

N-ethylimidazole (10 mol%)

dodecameric truncated
octahedral clusters

in situ
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Selected results (under conditions A unless otherwise noted):
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(conditions B)

R = OMe
74% yield, m:o > 20:1 (from o-Cl)
89% yield, m:o > 20:1 (from m-Cl)
95% yield, m:p = 9:10 (from p-Cl)
22% yield, m:o > 20:1 (from o-Br)

R N

78% yield, β:α = 4.2:1 
(from 1-chloronaphthalene)
71% yield, β:α = 4.4:1
(from 2-chloronaphthalene)
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42% yield, m:o = 10:1
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conditions B: ArCl (1.0 equiv)

without solvent

in 0.25 mL PhMe 
or o-xylene

95% yield (from Cl)
16% yield (from F)
56% yield (from Br)
11% yield (from I)

R = CF3
43% yield, m:o > 20:1 
(from o-Cl, 24 h, 100 °C)

R =  F
56% yield, m:o = 10:1 
(from o-Cl, 48 h, 100 °C)

R = NMe2:
96% yield, m:o > 20:1

from m-Cl,100 °C, 
conditions B

12 RONa

NaX

+

(X = H, Cl)
= X

= Na
= OR
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