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Abstract

A novel route for the solid-phase synthesis of 1,2,5-substituted 7-azabenzimidazole derivatives has been
developed. Primary amines are attached to an aldehyde resin then coupled to 6-chloro-5-nitro-nicotinyl
chloride. Subsequent alkylation with amines, reduction of the nitro group and cyclisation with aldehydes
gives 1,2,5-substituted 7-azabenzimidazole derivatives. # 2000 Elsevier Science Ltd. All rights reserved.
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Solid-phase organic chemistry, in particular for the synthesis of heterocyclic compounds, has
become a focal point of combinatorial research due to the value of heterocyclic libraries in the
drug discovery process.1 In this paper, we wish to describe a novel solid-phase route2 (Scheme 1)
to an azabenzimidazole sca�old with three diversity sites.
Amine 1 was attached onto a 4-formyl-3-methoxyphenyloxymethyl polystyrene resin by

reductive alkylation3 with >95% loading as judged by solid-phase infra-red4 (disappearance of
the diagnostic C�O stretching at 1674 cm^1). The next step, coupling of 6-chloro-5-nitropyridine-
3-carboxylic acid to the supported amine 2, proved to be more di�cult. Our initial attempts,
using a wide range of di�erent coupling conditions,5 were all unsuccessful. The conditions were
eventually optimised by replacing the pyridine-3-carboxylic acid with the more reactive nicotinoyl
chloride 3 and carrying out the reaction at sub-ambient temperature (Et3N, DCM, ^78�C). Under
these conditions, the reaction proceeds cleanly with no evidence6 of any impurities arising from a
possible competing alkylation reaction between the electrophilic 6-chloro substitutent of hetero-
cycle 3 and amine nucleophile 2.
The immobilised nicotinyl intermediate 4 was then sequentially alkylated with di�erent amines

5 (10 equiv.) and reduced (SnCl2, DMF)7 to give the diamines 7. The diamines 7 were then treated
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with aldehydes 8 and cyclised by heating in DMA. Dihydroazabenzimidazoles, which form initially,
spontaneously aromatised8 by aerial oxidation to give the desired azabenzimidazoles 9.
As Table 1 shows, the procedure tolerates a range of di�erent substituents. The products were

all isolated in >50% yield9 (average 78%). All ®nal compounds were characterised by HPLC-MS
and 1H NMR. The purities of the compounds, measured by HPLC using three di�erent modes of
detection (215 nm, 254 nm and ELS), and their crude yields are shown in Table 1.

Scheme 1.

Table 1
Purity and yield of products 10a±h
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In conclusion, the robustness of this synthetic methodology and the wide availability of diverse
reagents (amines and aldehydes) makes this procedure ideally suited for high throughput synthesis.
We are now using this methodology for construction of large combinatorial libraries based on the
7-azabenzimidazole template.
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