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Abstract

Three novel imidazole-based vicinal bromostannanes Sa-c have been developed for the regioselective
preparation of 2,4,5-tri- and 4,5-disubstituted imidazoles. The novel building blocks are particularly
attractive for Stille and Suzuki couplings that involve valuable aryl or heteroaryl halides, where

conversion to the equivalent stannanes or boranes/boronic acids would represent an inviable option.
© 1998 Elsevier Science Ltd. All rights reserved.
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Molecules containing the trimethylistannyl group as a“metal” along with bromine or
chlorine as a leaving group are surprisingly stable and offer a variety of interesting

synthetic applications. Olefin1 e.g. was used as a dienophile in Diels-Alder reactions
[1], thiophene 2 an / :““:din" 3 under'"ent Stille and Suzuki couplings [2, 3], while

B
SnBu, ' /\'/SnBu3 Br
m ( »\ SnM ”\ /J\ .\w\
ct S nhies N Br SnMe,
1 2 3 4

Our interest in molecules containing the bromostannane functionality was raised by the
identification of aryl- and heteroaryl-substituted imidazoles as mitogen activated

inase inhibitors and potentially anti-inflammatory drugs [5, 6]. The lack of
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prompted us to investigate bromostannane-based imidazoles as possible starting
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materials for the polyfunctionalization of imidazoles. Here we report our work on the

novel imidazole-based bromostannanes Sa-¢ and their application in the regioselective

synthesis of alkyl-, aryl- and heteroaryl-substituted imidazoles.

Bromostannes 5a-¢ were prepared from the corresponding dibromoimidazoles 6a-c,
which derived from the known SEM-protected 2,4,5-tribromoimidazole 6d [7]. 6a and
6¢ were prepared in 70% and 85% yleld via bromine - lithium exchange from 6d [8, 9]
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same temperature. Selective 2-arylation provided 6b from 6d in 34% yield under
conditions of the Suzuki reaction [10] employing 4-methoxyphenylboronic acid as

coupling reagent and PdCl,(PPh;), as catalyst, refluxing 4 h in xylene/methanol
(5:1)2M Na2C03 (Zeq.)
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for the regioselective monostannylation of
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C, 5.5 h) and PdCI,(PPh;), as catalyst.
Some destannylated side product (~10%) and starting material were separated by

hexamethyldistannane (3 eq.) in xylene (16

y [11]. The above method proved unsuccessful, when applied to the
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however be prepared regioselectively in 50% and 34% by bromine-lithium exchange of
dibromide 6¢ and 6b at -78° C followed by quenching with Me;SnCl [12].

To exemplify the efficient reactivity of the novel bromostannanes Sa-c¢ with aryl

bromides or heteroary
Stille conditions (xylene, PACL(PPh;),, reflux 5 h) to render7a and 7b in 74% and

tor
ed, the yields of 8a and 8b were
15

55% yield [13]. When 4-fluorobromobenzene was us
lower (36% and 24%) [14]. Bromopyrimidine 10 [15, 16] and Sc were similarly
coupled to generate the cyclohexanol analogue 9¢ in 34% [17].
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Examples of 4,5-disubstituted imidazoles and 2,4,5-trisubstituted imidazo of

-
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i }Ogical interest prepared by this new procedure are represented by 1ia [6] and 11b
They were obtained in 65% and 68% by Suzuki coupling of 7a and 7b with 4-

ﬂuorophenylboromc acid followed by cleaving the SEM-group quantitatively by
EtOH/HC] onc (11)at room temperature.
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