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ABSTRACT

2,6-Bis(trimethyltin)pyridine was synthesized in high yields and multigram quantities and used for Stille-type coupling procedures to prepare
2,2′-bipyridines, 5,5′′-dimethyl-2,2′:6′,2′′-terpyridine, and 4,6-bis(5′′-methyl-2′′,2′-bipyrid-6′-yl)-2-phenylpyrimidine.

The preparation and application of organotin intermediates
has become a very important aspect in organic heterocyclic
chemistry and supramolecular science in the past two
decades.1 Many of the metallosupramolecular architectures
used today are based on ligands which were synthesized
utilizing Stille-type carbon-carbon bond-forming reactions
and trialkyltin pyridine or bipyridine molecules.2 However,

the standard sequence for pyridines always requires the
reaction of a bromopyridine withn-butyllithium at low
temperatures followed by a reaction with trialkyltin chloride
(see, e.g. Scheme 1; for methods using hexamethyldistan-
nane, see, e.g. ref 3).

After a Stille-type cross-coupling utilizing palladium, the
same sequence has to be repeated. Due to the butyllithium
chemistry used, this multistep strategy is not applicable for
many substituents or functional groups. However, application
of bisorganotin-functionalized pyridine precursors opens a
much more general synthetic pathway toward extended
functional ligands. We describe here a new synthetic strategy
developed during our research in the direction of extended
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metallosupramolecular assemblies and polymers with grid-
like architectures utilizing 2,6-bis(trimethyltin)pyridine as
central building block.

The preparation of 2,6-bis(organotin)pyridine derivatives
has always been a difficult and challenging problem using
the reaction of the corresponding 2,6-dibromopyridine with
n-butyllithium at low temperatures. The recently described
interesting 2,6-bis(tributyltin)pyridine was obtained in only
17%yieldafteravery time-consumingpurificationprocedure.2a

This low yield is due to a very complex mixture of
intermediates during the lithiation reaction4 (the use of 2,6-
diiodopyridine also did not improve the yields). However, a
different approach utilized sodium or lithium stannane as
an organotin source as frequently applied for other hetero-
cycle units, e.g., pyrimidines.5 In the case of pyridine, to
the best of our knowledge this approach has only been
described in one communication, which is not recognized
by most researchers6 (for very recent results see also ref 7):
Yamamoto et al. showed nearly two decades ago that 2,6-
bis(trimethyltin)pyridine could be synthesized by reacting
sodium trimethylstannane (prepared in situ from trimethyltin
chloride) with 2,6-dichloropyridine. After modification and
optimization of the published procedure, we were able to
synthesize 2,6-bis(trimethyltin)pyridine3 on a 100 g scale
in 69% yield starting from 2,6-dichloropyridine1a or 2,6-
dibromopyridine1b8 (Scheme 2). The product was easily
isolated by extraction with diethyl ether and Kugelrohr
distillation and stored at 0°C for months. As a first
application, we tried to use3 in the preparation of the
corresponding bipyridines and terpyridines. Reaction of3
in a Stille-type coupling with 0.4 equiv of 2-bromo-5-
methylpyridine4 (synthesized from 2-amino-5-methylpyri-
dine on a 100 g scale in 85% yield9) gave 6-trimethylstannyl-
5′-methyl-2,2′-bipyridine5 in 63% yield (Scheme 2).10 This

very important building block was again isolated by one
extraction followed by a Kugelrohr distillation (the excess
of 3 can be recycled). In contrast to the published three-step
synthesis from4 to the corresponding 6-tributylstannyl-2,2′-
bipyridine usingn-butyllithium, we were able to prepare the
organotin-functionalized bipyridine in one step with signifi-
cantly higher yields.2a Furthermore,3 was reacted with a 2.5-
fold excess of4, yielding 68% of the 5,5′′-dimethyl-2,2′:
6′,2′′-terpyridine611 (see also ref 12 for a different synthetic
approach).

Bipyridine 5 was then further coupled with 4,6-dichloro-
2-phenylpyrimidine 72a to give 4,6-bis(5′′-methyl-2′′,2′-
bipyrid-6′-yl)-2-phenylpyrimidine8 in 66% yield (Scheme
3).13
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In contrast to published multistep procedures with rather
low yields, we here describe a short multigram synthesis of
this very interesting class of supramolecular ligands from
commercially available starting materials in 30% overall
yield. As the first application of this ligand, we synthesized
the corresponding cobalt metal coordination array (Scheme
4, for general information see ref 14). Reaction with

equimolar quantities of cobalt(II) acetate in methanol fol-
lowed by an anion exchange gave the [2× 2] cobalt(II) grid

in 90% yield.15 Investigations using MALDI-TOF mass
spectrometry, UV/vis spectroscopy, and analytical ultracen-
trifugation revealed the successful formation of the metal
coordination arrays and the exceptional stability of these new
grids compared to those of the published systems.16

The described new synthetic strategy to extended pyridine-
based supramolecular ligands opens new avenues for the use
of such systems in supramolecular and polymer chemistry.
2,6-Bis(trimethyltin)pyridine was synthesized in high yields
and multigram quantities as a new central building block.
As first applications the 5-methyl-substituted bipyridines and
terpyridines were synthesized as well as an extended metal
coordination array-forming ligand. Further studies in this
direction are currently in progress.
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(11)3 (12.23 g, 30.2 mmol),4 (13.00 g, 75.6 mmol), and [Pd(PPh3)4]
(2.36 g, 2.03 mmol) were stirred in toluene at 110°C for 96 h. The solvent
was removed in vacuo and the residue treated with 6 M HCl (3 × 50 mL).
The combined aqueous phases were washed with CH2Cl2 (3 × 30 mL),
neutralized, and extracted with CH2Cl2 (3 × 50 mL). The combined organic
phases were dried over Na2SO4 and evaporated in vacuo, and the residue
was recrystallized from ethyl acetate, yielding 5.44 g (68%) of6: white
solid, mp 174-175°C; 1H NMR (CDCl3, 300 MHz)δ (ppm) 2.39 (s, 6 H,
H-7,7′′), 7.63 (dd, 2 H, 8.01 Hz,J ) 2.28 Hz, H-4,4′′), 7.91 (t, 1 H,J )
7.82 Hz, H-4′), 8.38 (d, 2 H,J ) 7.62 Hz, H-3′,5′), 8.49 (d, 2 H,J ) 8.40
Hz, H-3,3′′), 8.50 (s, 2 H, H-6,6′′); MS (EI, 70 eV)m/z (%) ) 261 (100)
[M+]. Anal. C17H15N3 (261.32). Calcd: C, 78.16; H, 5.75; N, 16.09.
Found: C, 77.92; H, 5.73; N, 16.07.
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eV) m/z (%) ) 492.1 (100) [M+]; λmax (CH3CN)/nm (ε) 240 (46 200), 279
(35 800), 311 (15 800).
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