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Scheme 1. Synthetic procedure described previously.4,5
4-Bromo-2-pyridinecarboxaldehyde is a versatile synthon,
widely used in various processes such as pharmaceutical multi-
step syntheses (as described in recent patents).1 The bromine
group allows a large range of functionalisations via Suzuki2 or
Stille3 cross-coupling, for example, while the carboxaldehyde
group gives access to a panel of dissymmetric condensation
reactions.

Despite its interest as a useful versatile synthon, the synthesis
of 4-bromo-2-pyridinecarboxaldehyde remains tedious with ill-
defined or drastic reaction conditions, and had only been described
by two groups in the last two decades.4,5

Both procedures start from 2-picoline-N-oxide 1 and involve a
Swern oxidation of 4-bromo-2-pyridylmethanol 2 as the final step
to give 4-bromo-2-pyridinecarboxaldehyde 3 (Scheme 1).4,5

The difficulty lies in the introduction of the bromine atom at the
4-position of the pyridine ring, even activated as its N-oxide deriv-
ative. In fact, direct bromination of 2-picoline-N-oxide, described
by Profft,6 requires the use of concentrated HBr heated at 160 �C
inside a glass autoclave, followed by an arduous isolation step.
The introduction of the bromine atom at the 4-position of the pyr-
idine ring, seems more convenient via a nitro group substitution.4,5

Jones et al. choose a five-step procedure with the bromine
group introduction in the second one:4 (i) nitration of 2-picoline-
N-oxide with fuming nitric acid, (ii) then bromination of 4-nitro-
2-picoline-N-oxide 4, with drastic use of 48% HBr and urea, at
160 �C, as described by Suzuki.7 (iii) A Boekelheide rearrange-
ment,8 using an excess of acetic anhydride, (iv) followed by the
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hydrolysis of the intermediate acetate gave the 4-bromo-2-pyr-
idylmethanol 2, (v) finally oxidised with DMSO and oxalyl chlo-
ride.4 Yields of the first two steps are uncertain.7

Ashimori et al. preferred a six-step procedure via 4-bromo-2-
picoline:5 (i) nitration of 2-picoline-N-oxide as well with fuming
nitric acid, (ii) followed by the reduction with PCl3 converted 4-ni-
tro-2-picoline-N-oxide 4 to 4-nitro-2-picoline. Subsequent treat-
ments with (iii) acetyl bromide, (iv) oxidation to carboxylic acid
with KMnO4, (v) conversion to mixed anhydride with ClCO2Et
and then (vi) a final reduction with LiAlH4 permitted to obtain 4-
bromo-2-pyridylmethanol 2 with three more steps. The global
yield is then around 5% after the final (vii) Swern oxidation step.5

The harsh reaction conditions associated with these protocols,
the poor description of some key steps and the relatively low yields
prompted us to design a new synthetic pathway to 4-bromo-2-pyr-
idinecarboxaldehyde 3.

We report here this synthesis, using mild reaction conditions,
also starting from 2-picoline-N-oxide 1, the substitution of the ni-
tro group for the bromine atom being performed during the final
step (Scheme 2).9

(i) Nitration of 2-picoline-N-oxide 1 is realised by in situ nitric
acid generation to afford 4-nitro-2-picoline-N-oxide 4. At this
stage, the substitution of the nitro group for bromine atom is not
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Scheme 2. Reagents and conditions: (a) NaNO3, H2SO4, 95–100 �C; (b) (i)
(CF3CO)2O, CH2Cl2, 25 �C, 3 days; (ii) K2CO3, CH3OH, rt, 4 h; (c) MnO2, CH2Cl2,
25 �C, 3 days; (d) AcBr, 60 �C, 8 h.9
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possible using acetyl bromide. In fact, an undesired product is
mainly obtained.10 (ii) The Boekelheide rearrangement is per-
formed using trifluoroacetic anhydride, at 25 �C. After solvent
and excess reagent evaporation, the crude ester intermediate is di-
rectly saponified by stirring it with K2CO3 in a methanol solution to
give 4-nitro-2-pyridylmethanol 5, in good yield. (iii) Instead of
using a Swern oxidation to get aldehyde 6, we preferred a simpler
method, using MnO2 as the oxidising reagent11 at 25 �C. (iv) Final-
ly, acetyl bromide allows the substitution of the nitro group for the
bromine atom in good yield. This synthesis is carried out under an
argon atmosphere due to the extreme air sensitivity of the 4-bro-
mo-2-pyridinecarboxaldehyde 3 towards oxidation to the corre-
sponding carboxylic acid. Compound 3 is obtained as crystals
without any purification (the X-ray diffraction study is reported
in the Supplementary data). Moreover, it is necessary to store this
compound under an inert atmosphere and to use it rapidly.

In conclusion, we have elaborated a novel, convenient four-step
synthetic route to the versatile synthon 4-bromo-2-pyridinecar-
boxaldehyde, in a 17% global yield. This method makes this inter-
esting synthon easily accessible in a few synthetic steps performed
under mild reaction conditions.

Supplementary data

Supplementary data (X-ray diffraction study of 4-bromo-2-pyr-
idine-carboxaldehyde) associated with this article can be found, in
the online version, at doi:10.1016/j.tetlet.2008.10.027.
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