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Abstract

4-Ethynylpyridine reacts with mercuric acetate to yield bis(4-pyridylethynyDmercury whose X-ray crystal structure reveals infinite
zigzag chains in which the metal has a T-shaped coordination geometry consisting of two ethynyl groups attached at close distances in an
approximately linear fashion, the pyridine of a neighbouring molecule providing the third and distinctly longer coordinate bond

approximately perpendicular to the other two.
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As part of a wide ranging study of infinite frame-
work structures constructed from metal-bridging 2-con-
necting units favouring an approximately linear disposi-
tion such as cyanide [1], 4,4-bipyridine [2] and 1,4-
bis(4-pyridyDbutadiyne [3], an investigation was initi-
ated into the structural chemistry of metal derivatives of
4-ethynylpyridine. Reported here are the synthesis and
X-ray crystal structure of its mercury(I) derivative
bis(4-pyridylethynyl)mercury, 1.

Colourless needle-like crystals of 1 were obtained
from a solution of mercuric acetate dissolved in 1-
butanol /acetic acid combined with a solution of 4-
ethylnylpyridine in methanol (Found: C, 41.4; H, 1.8;
N, 7.1. C,,HgHgN, requires C, 41.6; H, 2.0; N, 6.9%).
Although the crystals directly obtained in this way were
of sufficient quality to give X-ray diffraction data,
better crystals for use in the analysis below [4] were
obtained by recrystallisation from dimethylformamide
solution.

The structural analysis revealed the mercury coordi-
nation environment shown in Fig. 1, all metal centres
being equivalent. Selected interatomic distances and
angles are provided with Fig. 1. Both terminal ethynyl
carbon atoms of the two ethynylpyridine units are coor-
dinated at a Hg—C distance of 2.02(3) A with approxi-
mate linearity at the metal and at all four ethynyl carbon
centres.
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Fig. 2 shows the extended structure within the crys-
tal, each molecule of 1 is attached to two neighbours by
elongated Hg—N bonds (2.643) A) all of which are
equivalent, whereby infinite zigzag polymeric chains
are produced. The resulting coordination geometry can

Fig. 1. Repeat unit of the polymer bis(4-pyridylethynyl)mercury and
the T-shaped geometry of the metal atom. Selected bond distances
and angles: Hg-N2 2.64(3), Hg-C1 2.02(3), Hg-C3 2.02(3), C1-C2
1.19(4), C3-C4 1.17(4), C2-C13 1.50(4), C4-C23 1.47(4) A; C1-
Hg-C3 172(1), N2-Hg-Cl 96(1), N2-Hg-C3 91(1), Hg-C1-C2
166(3), Hg-C3-C4 171(3), C1-C2-C13 178(3), C3-C4-C23
178(3)°.
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Fig. 2. Zigzag chain structure of bis(4-pyridylethynyDmercury.

be described as T-shaped. One pyridine nucleus from
each molecule of 1 remains uncoordinated and fits
snugly into an indentation formed by a neighbouring
zigzag chain.

Coordination environments involving some short
metal-ligand bonds together with some that are dis-
tinctly longer are not uncommon in mercury(Il) deriva-
tives [5]). For example, a T-shaped coordination geome-
try similar to that described here is seen in 2(pyridin-2'-
yDphenylmercuric chloride [6] in which the phenyl and
chloro ligands are bound in an approximately linear
fashion at close distances and the pyridine is attached
more weakly (Hg—N, 2.63(1) A) approximately at right
angles to the other two ligands.

We are presently exploring the potentialities of 1
itself as an unusually long ‘‘linear”” 2-connector capa-
ble in principle of binding metal centres separated by
the order of 18 or 19 A.
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