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Abstract

Monofunctionalized 5,5'-disubstitued 2,2'-bipyridines were synthesized in very high yields and used
in a first application for the construction of a metal centered star-like AB block copolymer.

© 1998 Published by Elsevier Science Ltd. All rights reserved.

Keywords: bipyridines, Stille coupling; bromination; living polymerization

In the last decades, many well-defined supramolecular architectures were achieved by the self-assembly
of organic components with metal ions [1]. However, only a few organic systems fulfill the requirements for
practical applications such as recognition-directed self-assembly features, availability in usable quantities, and
functionalized end groups. Most prominent examples are the oligo(2,2'-bipyridine) Cu(I), Ni(Il) or Fe(Il)

complexes due to their ability to form defined double, triple or circular helical architectures ("helicates”) [1,2].

to form defined double, triple or
The preparation of monofunctionalized or unsymmetrical bisfunctionalized 6,6'- and 5,5'-disubstituted 2,2'-bi-
pyridines has always been the major drawback in the synthetic strategies towards such supramolecular buildin

monofun
blocks made during our research to new metallo-supramolecular initiators for living polymerizations [3].
The synthesis of 5,5'-dimethyl-2,2'-bipyridine has been reported previously using classical coupling
procedures in rather low yields (0.5-36%) [4]. We developed a new directed strategy using organotin inter-
mediates and Stille coupling procedures [5]. The well-described 2-bromo-5-methyl-pyridine 2 (synthesized
from 1 in a 140 gram scale with 85% yield using a modified literature procedure [6] in a special glass reactor)
was reacted with butyllithium at —78 °C to obtain the corresponding lithio compound 3 and directly treated with
tributyltin chloride to yield 98% of 4 in a 70 gram scale using Kugelrohr distillation (for carlier preparations of

4 see [5,7]). Stille-type coupling of 4 with 2 yielded 86% of the 5,5'-dimethyl-2,2'-bipyridine 5 [8] (Scheme 1).
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In contrast to the 5,5'-bis(bromomethyl)-2,2'-bipyridine, which can be easily obtained using NBS [9], the
corresponding monofunctionalized ligand is very difficuit to synthesize via radical bromination. However, there
are two examples of a directed monofunctionalization of other bipyridines described, taking advantage of the
different solubility characteristics of intermediates versus starting materials [10]. We discovered a similar
effect: Reaction of 5 with 2.2 equivalents of LDA in THF at —78 °C yielded in a precipitate (obviously an
unsymmetrical lithium complex). Addition of trimethylsilyl chloride (TMSCI) and quenching after 1 minute
with MeOH yielded 99% of the 5-trimethylsilylmethyl-5"-methyl-2,2'-bipyridine 7 [11]. Reaction of 7 with
C,Br,F, and CsF [12] gave 99% of the 5-bromomethyl-5'-methyl-2,2'-bipyridine 8 [13] (Scheme 2).
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As first application we used the corresponding iron(IT) metal complex 9 (prepared from 8 [14]) as initiator
for the living polymerization of 2-oxazolines resulting in star-like AB block copolymers (see also [3]) [15].
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Scheme 3. Living polymerization of 2-ethyl-2-oxazoline with 9 (Molecular Modeling, MacSpartan, level MM2).
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