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Abstract

C14H4CuN20, orthorhombic, Pbea (No. 61), a = 7.8307(7) A,
b=12.390(1) A, c = 15.482(2) A, V=1502.1 A®, Z=4,

Pm = 1.590 g-cm™, Rg(F) = 0.030, wRrer( F*) = 0.092,
T=293K.

Source of material

Single crystals suitable for X-ray analysis have been obtained by
mixing 10 ml of 0.1 m copper nitrate solution with 10ml sodium
metasilicate solution (1.06 g/ml, pH 5.0). After 48 h the gelling
process is finished and a solution, containing 0.1 m so-
dium-squarate and 0.1 m pyridine, was placed over the set gel.
Well developed dark green rod-like crystals are formed within
48 h on the gel-solution interface.

Discussion

Squaric acid (3,4-dihydroxy-cyclobutene-1,2-dione) is known
for building a wide variety of complexes with transition metal
compounds. Unlike the oxalate ion, the squarate dianion C404>
does not act as a chelate ligand but as a monodentate bridging
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ligand, leading to one-dimensional chains or two-dimensional
nets. Despite of the structural and magnetic interests, only few
crystal structures containing copper(ll)squarate and geometri-
cally demanding N-donor-ligands have been investigated [1-4].
In this work we present the crystal strucure of the complex
[Cu(CsHsN)2(H20)2(C404)]. The one-dimensional copper(Il)-
squarate chains are oriented parallel to the a-axis and are formed
by trans-squarato bridged copper(Il)ions. Every copper ion is co-
ordinated by two molecules of pyridine (dcu)—n1 =2.01 A)and
water (dcul—o3 = 2.01 A) as well as by two oxygen atoms of two
different squarate anions (dcu1—oz = 2.02 A), forming a distorted
octahedron. Two types of different hydrogen bonding, formed by
the coordinated water molecule (O3) with the noncoordinating
oxygen atoms O1 of the squarate anion, can be distinguished: one
type is located within every chain (03-H9-O1) and the other one
is connecting two parallel strands of the network (O3-H8-O1).
During structure refinement, H atoms bound to the coordinated
water molecule O3, were located directly from the difference
Fourier synthesis. The remaining H atomes (pyridine) were geo-
metrically set as idealized aromatic C-H groups using a riding
model.

Table 1. Data collection and handling.

Crystal: green block, size 0.15 x (.39 x 0.46 mm

Wavelength: Mo K, radiation (0.71073 A)

TS 14.87 em™

Diffractometer, scan mode: Stoe IPDS, 100 exposures, Ap = 2.0°

20max: 51.88°

N(hkl)measureds NI )unique: 1453, 1453

Criterion for Jobs, N(hkl)g: lobs > 2 o(lobs), 991

N{param )efined: 114

Programs: SHELXS-97 [5], SHELXL-97 [6],
PLATON92 [7]

Table 2. Atomic coordinates and displacement parameters (in Az).

Atom Site x y z Uiso
H(3) 8¢ 0.0596 —0.2678 0.2645 0.049
H(4) 8¢ -0.0039 -0.2049 0.4007 0.035
H(3) 8¢ 0.1577 0.0834 0.3396 0.037
H(6) 8¢ 0.2274 0.0265 0.2027 0.050
H(7) 8¢ 0.1740 -0.1504 0.1631 0.052
H(8) 8c —0.536(6) 0.286(4) 0.560(3) 0.07(2)
H(9) 8¢ -0.168(6)  0.171(3)  0.451(3)  0.04(1)
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Table 3. Atomic coordinates and displacement parameters (in A2,

Un Uss U2 Uiz Uz

Atom Site x y z Un
Cu(l) 4b 0 0 12 0.0099(2)
o(l) 8¢ -0.3935(3) 0.1694(2) 0.5206(2) 0.016(1)
0Q2) 8¢ -0.2316(3) -0.0701(1) 0.4841(1) 0.014(1)
N(1) 8¢ 0.0677(3)  —0.0549(2) 0.3828(1) 0.012(1)
C(l) 8¢ -0.45194) 0.0770Q2) 0.5097(2) 0.016(1)
C(5) 8¢ 0.0799(5)  —0.1960(3) 0.2786(2) 0.039(2)
CQ2) 8¢ -0.3778(4)  -0.0302(2) 0.4930(2) 0.011(1)
C4) 8¢ 0.0416(4) —0.1576(2) 0.3602(2) 0.025(2)
C(3) 8¢ 0.1372(4) 0.0120(2) 0.3242(2) 0.030(2)
C(6) 8¢ 0.1791¢(5) -0.0215(3) 0.2419(2) 0.033(2)
C(7) 8¢ 0.1487(5) -0.1265(3) 0.2186(2) 0.035(2)
0(3) 8¢ -0.0946(4) 0.1605(2) 0.4302(2) 0.026(1)

0.0236(3) 0.0154(2) -0.0006(2) 0.0008(2) -0.0027(2)
0.021(1) 0.070(2) —0.0013(9) 0.002(1) -0.0061(9)
0.0226(9) 0.028(1) 0.0017(8) -0.0007(8) —0.0037(8)
0.032(1) 0.019(1) 0.001(1) 0.0009(9) -0.001(1)
0.020(1) 0.029(2) 0.001(1) 0.000(1) -0.001(1)
0.047(2) 0.038(2) 0.005(2) -0.003(2) -0.020(2)
0.020(1) 0.021(1) 0.000(1) -0.000(1) -0.001(1)
0.035(2) 0.027(2) 0.001(1) -0.001(1) —0.005(1)
0.038(2) 0.026(2) —0.002(2) 0.004(1) 0.003(1)
0.067(2) 0.026(2) 0.000(2) 0.008(1) 0.005(2)
0.073(3) 0.022(2) 0.009(2) 0.003(2) -0.013(2)
0.026(1) 0.042(1) —0.003(1) 0.002(1) ~-0.003(1)
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