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Abstract—Noncatalysed anionic coupling of an arylsodium with haloarenes readily gives access to valuable biaryl structures. Com-
pared to aryllithiums, the reaction with arylsodiums is faster and can be performed at lower temperature. The coupling with sub-
stituted haloarenes proceeds often with a high degree of regioselectivity. Since only cheap and readily available substrates are
involved, this coupling is particularly suited for the large scale synthesis of basic biaryl building blocks.
� 2004 Published by Elsevier Ltd.
Table 1. Optimisation of the reaction conditions

Entry X Temp [�C] Time [min] 2a [%] 3a [%]
Biaryls have found many applications in the fields of
biologically active molecules,1 molecular recognition,2

nonlinear optic and ligands for catalysts.3 They are gen-
erally synthesised in high yields and under mild reaction
conditions through Pd- or Ni-catalysed cross coupling
reactions.4 Yet, Pd-catalysed cross couplings require
organoboronic or organostannane reagents which are
often tedious to prepare. Pd- or Ni-catalysts are also
expensive and therefore quite unsuitable for the large
scale preparation of basic biaryl building blocks. In this
regard, we recently reported a straightforward noncata-
lysed anionic coupling of aryllithiums with haloarenes
starting from readily available materials.5 We have
shown that the reaction of aryllithiums with substituted
haloarenes proceeds often either via a regioselective aro-
matic nucleophilic substitution or via a regioselective
addition of the aryllithium to an aryne intermediate.5,6

We also demonstrated that arylsodiums offer an inter-
esting alternative to aryllithiums especially in the large
scale preparation of functionalised aromatic com-
pounds.7 Indeed, arylsodiums are obtained via an effi-
cient one-pot ortho-metallation procedure of aromatic
substrates with a sodiated organic base generated in situ
from chlorooctane and stoichiometric amounts of
metallic sodium.7 Herein, we describe the reactivity
and selectivity of the anionic coupling between an aryl-
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sodium and haloarenes and show the advantages associ-
ated with the use of an arylsodium in place of an
aryllithium.

The reactivity of arylsodiums was studied using 2-sodio-
1,3-dimethoxybenzene 1 and chlorobenzene (X = Cl) as
model substrates (Table 1). Inspired by our previous
1 Cl 65 60 — 75

2 Cl 20 60 42 46

3 Cl 20 10 65 —

4 F 20 10 78 —

a Isolated overall yields after flash-chromatography on silica gel.

Starting materials were recovered.
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results,5a 1,3-dimethoxybenzene was in situ ortho-metal-
lated with the tandem chlorooctane/micronised sodium
in THF at rt for 3h.7,8 Using the same reaction condi-
tions than for aryllithiums,5a chlorobenzene was added
dropwise at rt and the reaction mixture was heated at
65 �C for 60min. We observed the exclusive formation
of the biphenyl 3 in 75% yield, resulting probably from
the reduction of 2 by the metallic sodium present in situ
(entry 1). This hypothesis is supported by the excellent
electron scavenging properties of biaryls.9 Noteworthy,
3 was never observed with aryllithiums.5a Interestingly,
we found that 2 and 3 were obtained in a 42:46 ratio
when the coupling was carried out at rt for 60min (entry
2). By lowering the reaction time to 10min, 2 was ob-
tained in an improved 65% yield (entry 3). This result
is in accordance with an early report of Ehrhart.10 In
this case, no biphenyl was detected and the remaining
starting material was recovered. Finally, an improved
78% yield was obtained by reacting 1 with fluorobenzene
(entry 4).6f,11

Next, we studied the regioselectivity in the anionic
coupling of 1 with 2-, 3- and 4-chloroanisole (Table 2).
Contrary to the report of Ehrhart,10 we found that 2-
chloroanisole afforded the ortho-biaryl in 62% yield
and 84% regioselectivity, through a chelation-driven
aromatic nucleophilic substitution mechanism (entry
1).5a 3-Chloroanisole gave the expected meta-biaryl with
94% regioselectivity and 58% yield, through a regioselec-
tive addition of 1 to an aryne intermediate (entry 3).5a

Finally, 4-chloroanisole (entry 5) led to a 3:2 mixture
of meta- and para-biaryls in 48% yield. Compared to
2-lithio-1,3-dimethoxybenzene,5a 1 afforded the desired
biaryls with comparable regioselectivities (entries 2, 4,
6).

In summary, we have reported a straightforward anionic
coupling of an arylsodium with haloarenes. Compared
to aryllithiums, the reaction with arylsodiums requires
both shorter reaction time and lower temperature. The
regioselectivities with substituted haloarenes are compar-
Table 2. Reaction of 1 with 2-, 3- and 4-chloroanisole

Entry R M orthoa

[%]

metaa

[%]

paraa

[%]

Yieldb [%]

1 2-OMe Na 84 16 — 62

2 2-OMe Li 82 18 — 80

3 3-OMe Na 6 94 — 58

4 3-OMe Li — >95 — 82

5 4-OMe Na — 60 40 48

6 4-OMe Li — 50 50 53

aDetermined by GC analysis of the crude reaction mixture.
b Isolated overall yields after flash-chromatography on silica gel.

Starting materials were recovered.
able to those obtained with aryllithiums. This anionic
coupling was successfully carried out on a one mole
scale without any noticeable loss in efficacy starting
from readily available, stable and inexpensive starting
materials. This method is therefore particularly suited
for the large scale preparation of basic biaryls.
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dimethoxybenzene (5.90mmol, 0.77mL, 1.0equiv) in anhy-
drous THF (5mL). The reaction initiated within 5min and
was characterised by a slight increase in temperature. The
remaining chlorooctane solution was then added dropwise
at constant temperature. The reaction mixture was stirred
for 3h at rt. A solution of fluorobenzene (2.65mmol,
0.25mL, 0.45equiv) in anhydrous THF (2mL) was added
dropwise at rt. After stirring for 10min at rt, the reaction
mixture was quenched by addition of H2O (10mL). The
aqueous layer was extracted twice with Et2O (total 30mL)
and the combined organic layers were dried over MgSO4,
filtered under vacuum and concentrated under reduced
pressure. The residue was purified by flash-chromatogra-
phy on silica gel to afford 2 in 78% yield.
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