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An efficient microwave-assisted Suzuki cross-coupling reaction
of imidazo[1,2-a]pyridines in aqueous medium
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Abstract—A new simple, rapid and high yielding synthesis of various 6-aryl-2-arylsulfonylmethyl-3-nitroimidazo[1,2-a]pyridines by
Suzuki cross-coupling reaction is described using microwave irradiation in aqueous medium without organic co-solvent in the pres-
ence of tetrabutylammonium bromide.
� 2006 Elsevier Ltd. All rights reserved.
Over the last 30 years, the use of sulfones in organic
chemistry and medicinal chemistry has increased
dramatically. Sulfones have been employed in many
synthetic methodologies as intermediates enabling the
preparation of a great number of functionalized prod-
ucts such as natural products and bioactive substances.
The auxiliary sulfonyl group enables the deprotonation
of a neighbouring carbon atom and the resulting carba-
nions can be involved in various transformations after
which the sulfonyl group can be removed directly or
by different methods including reductive, oxidative and
alkylative desulfonylation.1

Furthermore, the Suzuki reaction has proved extremely
versatile and has found extensive use in natural products
and heterocyclic synthesis.2 Some examples of Suzuki-
type cross-coupling reactions in 3- and 6-haloimid-
azo[1,2-a]pyridine series were described.3 Recently,
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Scheme 1.
Gueiffier and co-workers have defined the best condi-
tions of Suzuki reaction on 8-haloimidazo[1,2-a]-pyri-
dines,3f but the compatibility of a nitro group in
imidazo[1,2-a]pyridine series with the Suzuki reaction
remains unknown. In addition to that, various substi-
tuted arylsulfonylmethyl derivatives bearing an elec-
tron-withdrawing group have been employed as
substrates in different reactions, although these com-
pounds have rarely been exploited in Suzuki or related
palladium-catalyzed coupling reactions.4

We have recently reported an efficient synthetic route to
new imidazo[1,2-a]pyridines by Suzuki cross-coupling
reactions in aqueous medium.5 The coupling reactions
of two sulfonyl compounds (1a,b) with bromine atom
in 6 position were tested with arylboronic acids accord-
ing to Suzuki reaction in water. The method, which was
tested to carry out cross-coupling reaction, used as
; Suzuki.
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Table 1. Microwave-mediated Suzuki coupling reaction of 2-(arylsulfonylmethyl)-6-bromo-3-nitroimidazo[1,2-a]pyridines and arylboronic acids in
water using Pd(PPh3)4

a

N

N

Br

O2S

NO2

R 10 mol % Pd(PPh3)4

N

N

Ar

O2S

NO2

R

Δ / H2O

ArB(OH)2

1 2-9

Na2CO3

TBAB, MW
a R = H
b R = CH3

a R = H
b R = CH3

Entry Arylboronic acid Product Compound number t (h) Yield (%)

1
B

OH

OH

N

N O2S

NO2

2a 0.33 [20b] 85 [60b]

2 B
OH

OH

N

N O2S

NO2

CH3

2b 0.66 [2b] 60 [60b]

3
B

OH

OH

CH3

N

N O2S

NO2
CH3

3a 0.66 [2b] 67 [60b]

4
B

OH

OH

CH3

N

N O2S

NO2

CH3

CH3

3b 0.66 [24b] 60 [72b]

5

O
H3C

B
OH

OH

N

N O2S

NO2
H3CO

4a 0.33 [1.75b] 69 [60b]

6

O
H3C

B
OH

OH

N

N O2S

NO2

CH3

H3CO

4b 0.66 [2b] 94 [97b]

7
B

OH

OH

F

N

N O2S

NO2
F

5a 0.33 [4.5b] 77 [77b]

8
B

OH

OH

F

N

N O2S

NO2

CH3

F

5b 0.66 [3b] 85 [60b]

9

B
OH

OH

CF3

N

N O2S

NO2

CF3

6a 0.33 [1.5b] 69 [76b]

10

B
OH

OH

CF3

N

N O2S

NO2

CF3

CH3

6b 0.66 [1.5b] 86 [55b]
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Table 1 (continued)

Entry Arylboronic acid Product Compound number t (h) Yield (%)

11
B

NO2

OH

OH
N

N O2S

NO2

NO2

7a 1c [5b] 65c [50b]

12

B

NO2

OH

OH

N

N O2S

NO2

CH3

NO2

7b 0.66 [2b] 86 [90b]

13 B
OH

OH
N

N O2S

NO2

8a 1 [1b] 78 [63b]

14 B
OH

OH
N

N O2S

NO2

CH3

8b 0.66 [20b] 1d 90 [20b] 33d

15

B
HO OH

N

N O2S

NO2

9a 1 [4.5b] 85 [63b]

16

B
OHHO

N

N O2S

NO2

CH3

9b 0.66 [3b] 78 [55b]

a Conditions: catalyst Pd(PPh3)4 10 mol %, 2-(arylsulfonylmethyl)-6-bromo-3-nitroimidazo[1,2-a]pyridine (1a,b) (1 equiv), arylboronic acid
(1.3 equiv), Na2CO3 (5 equiv), TBAB (1 equiv), H2O. An initial microwave irradiation of 300 W was used, the temperature being ramped from rt to
105 �C where it was then held for a t time.

b Time reaction and yields in square brackets correspond to reactions performed using oil-bath heating (100 �C).
c Microwave irradiation (500 W, 105 �C).
d Catalyst Pd(PPh3)4 5 mol %.
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catalyst 10 mol % of Pd(PPh3)4, as base 5 equiv of
Na2CO3, 1.3 equiv of arylboronic derivatives and an
oil-bath heating (Scheme 1). Because of facile formation
of the anion (1a) and (1b), a large amount of base was
employed. The formation of the sulfonyl anion in basic
medium could allow a better solubility of the reagent in
water, what would allow the cross-coupling reaction to
proceed in aqueous medium. However reaction condi-
tions for the synthesis of sulfonyl derivatives (2a,b–
9a,b) had to be optimized (shorter reaction time, higher
yields, catalyst loading).

Based on a number of reports regarding the Suzuki–
Miyaura reaction in aqueous media and in order to opti-
mize the cross-coupling reactivity, we decided to use
Na2CO3 as base (5 equiv) and Pd(PPh3)4 as catalyst. It
has been suggested that in the Suzuki reaction, the boro-
nic acid is oxidized by the Pd(II) salt leading to forma-
tion of the Pd(0) complex and the generation of a
biaryl formed by concomitant homocoupling of the
boronic acid.6 In light of this, we only investigated the
use of Pd(PPh3)4 catalyst. Furthermore, the develop-
ment of water-compatible transition-metal reagents for
use in aqueous solvent system has been proved to sim-
plify catalyst–product separation and to increase cata-
lyst activity.7 Our alternative method was to use phase
transfer agent (TBAB) in order to increase solvatation
of organic substrates.6 We focused our research around
the use of water as a solvent in conjunction with micro-
wave heating. Water offers practical advantages over
organic solvents. It is cheap, readily available, non toxic,
nonflammable and proves to be an excellent solvent for
microwave-promoted synthesis.8 As well as being energy
efficient, microwaves can also enhance the rate of
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reactions and in many cases improve product yield. The
interest in this area is evidenced by the large number of
papers and reviews appearing in the literature during the
past few years.9

We present here the results from our investigations into
the tetrakis(triphenylphosphine) palladium catalysis of
the Suzuki reaction in pure water using a modification
of the methodology previously described including
1 equiv of tetrabutylammonium bromide (TBAB) and
microwave heating.10

The mixture of 2-arylsulfonylmethyl-6-bromo-3-nitro-
imidazo[1,2-a]pyridine (1), arylboronic acid, Pd(PPh3)4,
Na2CO3, TBAB and water was carried out under micro-
wave irradiation (300 W) from 20 min to 1 h (Table 1).11

The disappearance of starting materials was monitored
by TLC.

No organic solvent or co-solvent was used or
investigated.

As expected it proved more convenient to carry out the
Suzuki reaction in a microwave reactor. In order to
reduce the aggregation observed when reactions were
performed using oil-bath heating, we investigated the
use of tetraalkylammonium salts. In fact, the role of
ammonium salts is thought to be twofold. First, they
facilitate solvatation of the organic substrates in the
solvent medium and second, they are thought to
enhance the rate of the coupling reaction by activating
the boronic acid by formation of a boronate complex
[ArB(OH)3]�[R4N]+.12 Contrary to the classical heating
methodology, we did not observe any aggregation and
thus we simplified the workup.5

Moreover, the reaction rates were accelerated up to 30
times yet giving equivalent or higher yields. Further-
more, our attempt to use a lower catalyst loading
(5 mol % Pd(PPh3)4) led to a dramatic decrease of the
yield (i.e., nearly one-third; entry 14) despite a longer
reaction time.

In summary, we have shown that by using microwave
promotion, TBAB and water as solvent, it is possible
to couple a range of arylboronic acids with 2-aryl-
sulfonyl-methyl-6-bromo-3-nitroimidazo[1,2-a]pyridines
more efficiently and more rapidly with an easier purifi-
cation of coupled compounds than classical heating
methodology. The extension of this rapid and safe
method to other nitroheterocyclic sulfones is in pro-
gress in our laboratories. In addition to that the use
of water-compatible transition-metal catalysts will also
be investigated.
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