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Abstract: Functionalized arylmagnesium reagents bearing an ester,
cyano, nonaflate or trialkylsilyloxy group undergo fast cross-cou-
pling reactions with alkenyl iodides or bromides in the presence of
catalytic amounts of Fe(acac)3 (5 mol%) at –20 °C within 1 hour re-
sulting in the formation of the desired cross-coupling products in
satisfactory yields. Excellent yields can be achieved by performing
the cross-coupling reaction on solid phase by generating the Grig-
nard reagent on the resin.
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Transition metal catalyzed cross-coupling reactions are
amongst the most useful methods for forming new car-
bon-carbon bonds between two Csp2-centres.1 Although
in most of these reactions Pd(0)-catalysis2 is used, other
transition metals such as Cu(I)3 or Ni(0)4 have been used.
Following the pioneering work of Kochi,5 one of us has
recently shown the synthetic utility of Fe(acac)3 as a cata-
lyst in cross-coupling reactions between alkylmagnesium
reagents and various alkenyl halides.6 Herein, we wish to
report that iron(III) catalysis also allows cross-coupling
reactions between functionalized arylmagnesium reagents
and alkenyl iodides or bromides to take place under very
mild reaction conditions. This is especially important if
arylmagnesium derivatives bearing sensitive functional
groups like an ester or cyano are used, since these organo-
metallics are only stable up to 0 °C for a few hours.7 Thus,
various aryl iodides of type 1 bearing functional groups
such as an ester, cyano, trialkylsilyloxy group or nonaflate
(OSO2(CF2)3CF3 = ONf)8 are smoothly converted into the

corresponding arylmagnesium reagents of type 2 by the
reaction with i-PrMgBr (1.1 equiv) in THF at –20 °C for
1–4 hours. The resulting functionalized organomagne-
sium reagent 2 is treated with an alkenyl iodide or bro-
mide 3 (0.7 equiv) at –20 °C in the presence of Fe(acac)3

(5 mol%) for 15–30 min. A fast cross-coupling reaction
occurs affording the desired polyfunctionalized products
of type 4 in 50–73% yield (Scheme 1 and Table). The re-
action proceeds with retention of the configuration of the
double bond, affording only E-products.

Thus, p-carbethoxyphenylmagnesium bromide 2a reacts
with (E)-1-iodohexene 3a providing the cross-coupling
product 4a11a in 60% yield (entry 1 of the Table). Similar-
ly, sulfonylamido-alkenyl iodide 3b9 reacts with 2a pro-
ducing the (E)-styrene derivative 4b in 69% yield (entry
2). Both reactions give as side products the cross-coupling
product (10–15%) of the alkenyl halide 3 and the excess
of i-PrMgBr and reductive coupling of the functionalized
arylmagnesium species 2 affording the corresponding
homo-coupling biaryl derivatives (10–15%) as shown by
GC and GC/MS analysis. Interestingly, cross-coupling re-
actions between functionalized aryl iodides 1 and phenyl-
magnesium bromide 2b to the corresponding biaryls do
not occur under various reaction conditions. In order to es-
tablish, if the carbethoxy group influences the yield of the
reaction, we carried out a calibration experiment with
phenylmagnesium bromide and 3b, but the desired cross-
coupling product 4c was obtained in a similar yield (65%;
entry 3). The cyano- or nonaflate-substituted arylmagne-
sium species 2c and 2d undergo a cross-coupling reaction
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with (E)-1-iodohexene in 60% and 73% yield respectively
(entries 4–5). A reactive alkenyl bromide, such as [(E)-2-
bromoethenyl]benzene (3c), reacts smoothly with the
Grignard reagent 2e leading to the E-stilbene derivative
4g in 62% yield (entry 7). Similarly, the electron-rich

arylmagnesium compound 2f reacts with 3c providing the
desired product 4h in 62% yield (entry 8).

These cross-coupling reactions can be easily performed
on solid phase by generating the arylmagnesium species
on the resin.10 Thus, the resin-attached m- and p-iodoben-

Table Cross-Coupling Products 4 Obtained by the Reaction of Functionalized Arylmagnesium Bromides 2 with Alkenyl Bromides or Iodides 
3 in the Presence of Catalytic Amounts of Fe(acac)3 in THF

Entry Grignard reagent 2 Alkenyl halide 3 Product of type 4 Yield (%)a

1

2a

3a

4a

60

2 2a

3b

4b

69

3

2b

3b

4c

65

4

2c

3a

4d

60

5

2d

3a

4e

73

6

2e

3a

4f

50

7 2e

3c

4g

62

8

2f

3c

4h

62

a Yield of analytically pure product.
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zoate 5a and 5b were treated with an excess of i-PrMgBr
(5 equiv) in THF (–20 °C; 1 h), producing the correspond-
ing arylmagnesium species. Its reaction with an excess of
alkenyl halide (3a or 3c; 15 equiv) in the presence of
Fe(acac)3 (5 mol%) at –20 °C for 30 min produces, after
cleavage from the resin (TFA/CH2Cl2/H2O 9:1:1; 15 min
at r.t.), the corresponding benzoic acid derivatives 6a–d11b

with excellent HPLC purities and usually in more than
85% isolated yield (Scheme 2).

In summary, we have shown that alkenyl iodides or bro-
mides react under mild conditions (–20 °C, less than 1 h)
with functionalized arylmagnesium bromides in the pres-
ence of Fe(acac)3 (5 mol%). This method is of special in-
terest when functionalized arylmagnesium reagents are
used since with a Ni(0) or Pd(0) catalysis the cross-cou-
pling reaction occurs only at temperatures above 20 °C re-
sulting in a destruction of the sensitive functions (ester,
cyano) present in the magnesium reagent or in the cross-
coupling product.
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