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Bis(u-3-carboxylatophenoxyacetato)bis-
[(1H-imidazole)copper(ll)] dihydrate

In the title centrosymmetric dinuclear complex, [Cu,(3-
CPOA),(C5H,N,)4]-2H,0 (3-CPOA®" is the 3-carboxylato-
phenoxyacetate dianion, CoHgOs), each Cu" ion is coordin-
ated by three carboxyl O atoms, one ether O atom from two
3-CPOA*™ groups and two N atoms from two imidazole co-
ligands, displaying an elongated square-pyramidal coordin-
ation geometry with a based capped by one very long
semicoordinate Cu— O arpoxyt bond [2.8191 (15) A] The two
Cu" ions are bridged by 3-CPOA?*" ligands, generating a
macrocyclic ring motif, with a Cu-.-.-Cu separation of
6.879 (3) A. The dinuclear motifs are further linked into a
two-dimensional supramolecular network via hydrogen-
bonding interactions.

Comment

The design and construction of supramolecular complexes
with extended architectures utilizating non-covalent linkages,
such as hydrogen-bond interactions, has been a rapidly
developing research area in recent years (Iglesias et al., 2003;
Burrows et al., 1997). Hydrogen-bonding interactions between
ligands are specific and directional, and have little dependence
on the properties of metal ions; they play a critical role in the
structures and functions of the products. In this sense,
3-carboxyphenoxyacetic acid (3-CPOAH,) is an excellent
candidate for the construction of supramolecular complexes,
since it not only has multiple coordination modes but also can
form regular hydrogen bonds by functioning as both
hydrogen-bond donor and acceptor (Gu et al, 2004).
However, the coordination chemistry of 3-carboxyphenoxy-
acetic acid has received little attention to date.
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We have previously reported the structures of mononuclear
Ni'! and Co™ complexes (Gao et al., 2004; Li et al., 2004) based
on this ligand, in which intermolecular hydrogen bonds result
in a supramolecular network structure. We describe here a
dinuclear Cu" complex with an extended two-dimensional
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Figure 1
ORTEPII plot (Johnson, 1976) of the title complex, shown with 30%
probability ellipsoids. Hydrogen bonds are shown as dashed and dotted
lines. Symmetry code (i) as in Table 1.

Figure 2 N\
The two-dimensional hydrogen-bonding (dashed lines) in the title
complex. The H atoms on C atoms and of water molecules have been
omitted.

hydrogen-bonding supramolecular architecture, [Cu,(3-
CPOA),(C5HyN,)4]-2H,0 (3-CPOA?" is the 3-carboxylato-
phenoxyacetate dianion), (I), obtained by the reaction of
4-carboxyphenoxyacetic acid, imidazole and copper diacetate
monohydrate in an aqueous solution.

As illustrated in Fig. 1, the title complex consists of a neutral
centrosymmetric  dinuclear Cu"  complex, [Cu,(3-
CPOA),(CsHyN,),], and two water molecules. The unique
water molecule (O1W) forms an intermolecular hydrogen
bond with the uncoordinated imidazole N2 atom, with an
N---O bond length of 2.712 (3) A and an N—H.--O bond
angle of 158°. Each Cu" ion is coordinated by three
carboxylate O atoms and one ether O atom from two

3-CPOA?" groups and by two N atoms from two imidazole co-
ligands, and the local coordination geometry around the Cu"
ion can be described as elongated square-pyramidal with a
based capped by one long semicoordinate Cu—OS5' bond
[symmetry code: (i) —x,1 — y, 1 — z] of 2.8191 (15) A (Sieron
et al., 2002). The basal plane is defined by atoms O1, O4', N1
and N3, with an r.m.s. deviation of 0.02 (3) A. The Cu" ion is
displaced from the mean basal plane by 0.02 (3) A. Atom O3
occupies the apical site, with a Cu—O distance of
2.3814 (18) A. The Cu—O distances fall in the range
1.9513 (16)-2.8191 (15) A, within which the Cu—O1(oxy-
carboxyl) distance is considerably shorter (Table 1).

The 3-CPOA®” group exhibits interesting coordination
modes with the metal ion. The carboxyl group is in a mono-
dentate mode through atom O4, while the oxyacetate group
combines with the Cu" center through ether atom O3 and
carboxyl atom O1 to give one five-membered chelate ring (O1/
C7/C8/0O3/Cu); the r.m.s. deviation for the five atoms is
0.06 (3) A.The O1—C7 and O4—C15 distances are somewhat
longer than the O2—C7 and O5—C15 distances, in accord
with greater double-bond character of the latter bonds. The
oxyacetate group and benzene ring are not coplanar, the
torsion angle being —164.43 (19)° (C9—03—C8—C7). The
dihedral angles between the benzene ring and the imidazole
co-ligands are 76.6 (8) and 88.2 (8)°. The dihedral angles
between the imidazole co-ligands is 17.9 (7)°.

Two Cu" ions are linked together by two independent
3-CPOA”~ groups, generating a macrocyclic ring motif, the
center of which lies on a crystallographic center of symmetry.
The intramolecular Cu- - -Cu separation is 6.879 (3) A.

The dinuclear motifs are further linked into a two-dimen-
sional layer structure via an N—H- - -O hydrogen bond, with
an N---O distance of 2.812 (3) A and an N—H- - -O angle of
171°. The layers are futher connected through other inter-
molecular hydrogen bonds involving the uncoordinated water
molecules and the carboxylate O atoms, resulting in the
formation of a two-dimensional supramolecular network
(Table 2 and Fig. 2).

Experimental

The title complex was prepared by the addition of stoichiometric
amounts of Cu(OAc),-H,O (2.00¢g, 10 mmol), NaOH (0.80 g,
20 mmol) and imidazole (1.36 g, 20 mmol) to a hot aqueous solution
of 3-CPOAH, (1.96 g, 10 mmol), with subsequent filtration. Blue
crystals were obtained at room temperature over several days.
Analysis; calculated for C30H;,Cu,NgOy,: C 43.74, H 3.92, N 13.60%;
found: C 43.58, H 4.00, N 13.56%.

Crystal data

[Cuz(CoHgOs)2( CsHaN,)y]2H,0 D, = 1551 Mgm™~>

M, = 823.74 Mo Ko radiation
Monoclinic, P2,/c Cell parameters from 15 849
a=9997(2) A reflections

b=16422(3) A 0 =3.1-27.4°

c=10857(2) A w=128mm™"

B = 9820 (3)° T=293(2)K

V =17642 (6) A® Prism, blue

zZ=2 0.35 x 0.26 x 0.19 mm
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Data collection

Rigaku R-AXIS RAPID 3982 independent reflections

diffractometer 3319 reflections with I > 20(1)
w scans Ri, = 0.025
Absorption correction: multi-scan Omax = 27.4°

(ABSCOR,; Higashi, 1995) h=-12—> 12

Tmin = 0.663, Trax = 0.793 k=-21—-21
16 077 measured reflections I=—-13 - 14

Refinement

w = 1/[o*(F,?) + (0.0558P)*
+0.5757P]
where P = (F,” + 2F.2)/3
(AI6) max = 0.001
APmax = 048 ¢ A3
Apmin = =028 ¢ A7

Refinement on F?

R[F? > 20(F%)] = 0.038

wR(F?) = 0.099

S=1.04

3982 reflections

241 parameters

H atoms treated by a mixture of
independent and constrained

refinement
Table 1
Selected geometric parameters (A, °).
Cul—N1 1.994 (2) Cul —O5' 2.8191 (15)
Cul—N3 1.9837 (19) 01-C7 1.266 (3)
Cul—01 1.9513 (16) 02—C7 1238 (3)
Cul—03 2.3814 (18) 04—CI5 1273 (3)
Cul—04' 1.9810 (15) 05-—C15 1243 (3)
N1—Cul—03 90.76 (7) O4'—Cul—N3 91.72 (7)
N3—Cul—N1 179.65 (8) 04'—Cul—-03 107.31 (6)
N3—Cul—03 89.02 (7) 05'—Cul —N1 88.52 (7)
O1—Cul—N1 89.07 (8) 05'—Cul—N3 91.83 (7)
01—Cul—N3 90.62 (8) 05'—Cul—01 12582 (7)
01—Cul—03 75.39 (6) 05'—Cul—03 158.76 (6)
O1—Cul 04 176.45 (7) 05'—Cul—04' 51.45 (6)
04'—Cul —N1 88.60 (8)
Symmetry code: (i) —x,1 —y, 1 —z.
Table 2
Hydrogen-bonding geometry (A, °).
D—H---A D—H H--A DA D—H.--A
N2—HI16---O1W 0.86 1.90 2.712 (3) 158
N4—HI7---05" 0.86 1.96 2812 (3) 171
OlW—HIW1.-.05" 0.85 (2) 1.96 (3) 2.802 (3) 168 (4)
O1W—HIW2. --02" 0.85 (2) 1.84 (3) 2.691 (3) 172 (4)

Symmetry codes: (i) —x,3+y, i —z (i) x, -y, i+ (@) 1 —xy—13—-z

The H atoms attached to C and N atoms were placed in calculated
positions, with C—H = 0.93 (aromatic) or 0.97 A (aliphatic) and N—
H =0.86 A (imidazole), and Us,(H) = 1.2U.(C\N), and were refined
in the riding-model approximation. The water H atoms were located
in a difference Fourier map and refined with an O—H distance
restraint of 0.85 (1) A and with Uyeo(H) = 1.5U(O).

Data collection: RAPID-AUTO (Rigaku, 1998); cell refinement:
RAPID-AUTO; data reduction: CrystalStructure (Rigaku/MSC,
2002); program(s) used to solve structure: SHELXS97 (Sheldrick,
1997); program(s) used to refine structure: SHELXL97 (Sheldrick,
1997); molecular graphics: ORTEPII (Johnson, 1976); software used
to prepare material for publication: SHELXL97.
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