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oxamide], has been synthesized and its structure determined
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Corres o cations, illustrating the potential of oxen and dca in
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Key indicators

Single-crystal X-ray study Comment
T=293K ) Supramolecular polymer chemistry, an important branch of
Mean o(C-C) = 0.005 A . . . . . .

R factor = 0.040 modern chemical science, is developing as the combination of
WR factor = 0.073 supramolecular chemistry and polymer chemistry (Lehn, 1995,
Data-to-parameter ratio = 19.9 1999; Kholbystov et al., 2001). Inorganic crystal engineering is
an important branch of supramolecular polymer chemistry
research, because it offers the prospect of deliberately
designing new materials with useful properties (Zhang et al.,

2001; Braga, 1999).
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Dca (dicyanamide, [N(CN),]") and trans-oxen [N,N'-bis(2-
aminoethyl)oxamido® | have been shown to be useful species
for the construction of one- and two-dimensional coordination
architectures (Groeneman et al., 1998; Choi & Suh, 1999;
Batten et al., 2000; Manson et al., 1998). Dca itself can act as a
monodentate, bidentate (two types of binding) or tridentate
ligand. In the last few years, coordination polymers containing
dca as ligand have attracted much attention and led to many
homometallic or heterometallic networks of varied topologies
and magnetic properties (van Albada et al., 2000; Hvastijova et
al., 1999). When other ligands are introduced, different kinds
of structures can be obtained, such as one-dimensional chains
(Sun et al., 2001; Escuer et al., 2000), ladders (Wang et al.,
2000), two-dimensional sheets (Marshall et al., 2002; Jensen et
al.,2001), and three-dimensional interpenetrating diamondoid
nets (Wang et al., 2000). Therefore, we chose dca and oxen
groups as ligands to construct a new coordination polymer.

© 2003 International Union of Crystallography Here we report the synthesis and structure of the title poly-
Printed in Great Britain — all rights reserved meric complex, (I)
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Figure 1

The structure of a section of the polymeric title compound, with 50%
probability ellipsoids, showing the atomic numbering scheme for the
asymmetric unit.

Figure 2
Three polymer chains of the title complex, showing hydrogen bonds as
dashed lines.

The structure of (I), with the atomic numbering, is shown in
Fig. 1. The repeat unit of the polymer is a dinuclear one,
containing two centrosymmetrically related Cu®* cations, with
oxen and dca groups connecting the cations together. The
Cu”* cations exhibit square-based pyramidal coordination
geometry; the basal plane is formed by two N atoms and one O
atom from an oxen group and one N atom from a dca group.
The apical site is occupied by one N atom from another dca
group, with a bond length of 2.343 (3) A. The chain polymeric
structure is depicted in Fig. 2. In the chain, oxen and dca
groups both act as bridging ligands, alternately connecting
copper cations. Fig. 3 shows the packing, viewed along the a
axis. An intermolecular hydrogen-bond network is present
(Table 1), through which the polymer chains are connected
into a two-dimensional structure and copper ions are arranged
in a net.

The IR spectrum shows the characteristic CN stretching
vibration at 2250 and 2350 cm ™', C=0 at 1105 cm ™', and N—
H at 3145 and 3380 cm ™.

Experimental

To a stirred solution of Cu(oxen)-2H,O (0.136 g, 0.5 mmol) in H,O
(20 ml) was added an equimolar amount of Cu(ClO,),-6H,O (0.185 g,

Figure 3

A packing view along the a direction.

0.5 mmol); the solution changed from purple to blue immediately. A
solution of Na(dca) (0.045 g, 0.5 mmol) in ethanol was then added.
The solution was stirred for 30 min at room temperature. The filtered
solution was allowed to evaporate at room temperature. After 7 d,

green crystals of the title complex were obtained.

Crystal data

[Cuy(CsH12N4O,)(CoN3),]
M, = 431.39

Monoclinic, P2 /n
a=17.0622(6) A

b =9.6969 (8) A
¢=11.3531(9) A

£ = 105308 (2)°

V =749.89 (11) A®

Z=2

Data collection

Bruker SMART APEX CCD
diffractometer

w scans

Absorption correction: multi-scan
(SADABS; Bruker, 1997)
Tnin = 0.650, Ty = 0.818

5902 measured reflections

Refinement

Refinement on F?

R[F? > 20(F?%)] = 0.040

wR(F?) = 0.073

S =1.06

2166 reflections

109 parameters

H-atom parameters constrained

D,=1910 Mgm™

Mo Ko radiation

Cell parameters from 2360
reflections

6 =2.8-30.5°

n=2.87 mm"—

T=293(2)K

Prism, green

0.20 x 0.10 x 0.07 mm

1

2166 independent reflections
1667 reflections with I > 20(I)
Rin = 0.030

Ormax = 30.0°
h=-9—-9

k=—-13—>9
I=—-14 - 15

w = 1/[o*(F,?) + (0.001P)
+ P]
where P = (F,> + 2F.))/3
(A6 max < 0.001
APmax = 048 ¢ A3
Apmin = =039 e A3
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Table 1 .

Hydrogen-bonding geometry (A, °).

D-H--A D—H H--A DA D—H---A
N5—HSA.--O1' 0.90 2.05 2,941 (3) 168
N5—HS5B- - -N2" 0.90 2.33 3.180 (4) 157

Symmetry codes: (i) 3+ x,3 —y, 3+ z; (i) —x,2 —y,2 — z.

H atoms were positioned geometrically and refined with riding
model constraints.

Data collection: SMART (Bruker, 1997); cell refinement: SMART;
data reduction: SAINT (Bruker, 1997); program(s) used to solve
structure: SHELXTL (Bruker, 1997); program(s) used to refine
structure: SHELXTL; molecular graphics: SHELXTL; software used
to prepare material for publication: SHELXTL.

We thank the National Scientific Foundation of China (No.
50132010) and the 985 Program of Tsinghua University for
financial support.
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