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Crystallographic report
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The structure of {[Zn2(1,2,4,5-btc)(pz)(H2O)4]·2(H2O)}n (1,2,4,5-btc = 1, 2, 4, 5-benzenetetracarboxylate,
pz = pyrazine) is a two-dimensional coordination network. The zinc(II) center is in a distorted
octahedral NO5 coordination environment that is defined by one nitrogen atom of pyrazine, three
oxygen atoms of carboxyl groups from 1,2,4,5-benzenetetracarboxylate tetraanions and two water
molecules. Copyright  2003 John Wiley & Sons, Ltd.
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COMMENT

The assembly of coordination polymers is of great current
interest, and in this context a number of coordination poly-
mers of zinc benzenepolycarboxylates with N-heterocycles
have been reported.1 – 4 Here, we report the hydrothermal
synthesis and crystal structure of a coordination poly-
mer, {[Zn2(1,2,4,5-btc)(pz)(H2O)4] · 2(H2O)}n, (1,2,4,5-btc =
1,2,4,5-benzenetetracarboxylate, pz = pyrazine). Crystallog-
raphy shows that the zinc(II) center exists in a distorted
octahedral NO5 environment that is defined by the nitro-
gen atom of pyrazine, the two oxygen atoms of a chelating
–CO2 group from a 1,2,4,5-benzenetetracarboxylate anion,
the oxygen atom of a unidentate –CO2 belonging to another
tetraanion and two water molecules (Fig. 1). The tetracar-
boxylate anion and the pyrazine molecule are each located
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Figure 1. ORTEP plot showing the coordination environ-
ment of the zinc atom at the 50% probability level. Key
geometry parameters: Zn1–O3A 2.020(3), Zn1–O2W 2.022(4),
Zn1–O1W 2.070(3), Zn1–N1 2.134(3), Zn1–O1 2.170(3),
Zn1–O2 2.224(3) Å; O3A–Zn1–O2W 90.7(1), O3A–Zn1–O1W
94.7(1), O2W–Zn1–O1W 97.7(2), O3A–Zn1–N1 172.2(1),
O2W–Zn1–N1 92.3(2), O1W–Zn1–N1 92.0(1), O3A–Zn1–O1
88.3(1), O2W–Zn1–O1 103.5(1), O1W–Zn1–O1 158.6(1),
N1–Zn1–O1 84.1(1), O3A–Zn1–O2 84.2(1), O2W–Zn1–O2
162.1(1), O1W–Zn1–O2 99.8(1), N1–Zn1–O2 90.9(1), O1–
Zn1–O2 59.3(1)◦. Symmetry operation: A = 1 − x, 1 − y, 2 − z.
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about a center of inversion. Each tetracarboxylate anion con-
nects four zinc atoms and each pyrazine connects two. The
bonding pattern leads to the formation of layers (Fig. 2) that
are linked into a three-dimensional network by hydrogen
bonds involving the water molecules and the oxygen atoms
of the carboxyl groups.

Figure 2. ORTEP plot of the two-dimensional structure at the
50% probability level. Lattice water molecules and hydrogen
atoms are omitted.

EXPERIMENTAL

1,2,4,5-Benzenetetracarboxylic acid anhydride (pyromellitic anhy-
dride, 0.22 g, 1 mmol) dissolved in water (15 ml) containing
tetramethylammonium hydroxide (0.36 g, 4 mmol). Zinc dinitrate
hexahydrate (0.60 g, 2 mmol) and pyrazine (0.16 g, 2 mmol) dis-
solved in water (3 ml) were added. The mixture was placed in
a 20 ml Teflon-lined stainless-steel bomb. The bomb was heated
to 180 ◦C for 100 h. Crystals separated from the solution when
the bomb was cooled down at 5 ◦C h−1. Intensity data were col-
lected at 298 K on a Bruker Smart Apex CCD diffractometer for
a crystal 0.44 × 0.10 × 0.06 mm3. C14H18N2O14Zn2, M = 569.04, tri-
clinic, P1, a = 7.2233(6), b = 8.0983(7), c = 9.3433(8) Å, α = 95.932(2),
β = 102.381(1), γ = 116.170(1)◦ , V = 466.74(7) Å3, Z = 1; 2081 unique
data (θ = 28.5◦), 1649 data with I > 2σ(I). R1 = 0.044, wR2 = 0.116;
ρmax = 0.70 e Å−3. Program used: SHELXL and ORTEP. CCDC depo-
sition number: 216989.
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