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Tetrakis(u-acetato-x?0:0’)bis[(4-pyridone-xO)-

copper(1h)]

In the title centrosymmetric dinuclear complex,
[Cu,(C,H;0,)4(CsHsNO),], the two Cu" atoms are bridged
by four atetate groups, the Cu---Cu separation being
2.6468 (7) A. Each Cu" atom exists in a square-pyramidal
coordination environment defined by four carboxyl acetate O
atoms and one 4-pyridone O atom. Intermolecular hydrogen
bonds give rise to a two-dimensional layer structure.

Comment

4-Hydroxypyridine has been widely used in pharmaceutical
synthesis. However, the reported crystal structures of metal
complexes with 4-hydroxypyridine or its tautomer, 4-pyridone,
are rare (LaliaKantouri, 1996; Masse & Le Fur, 1998).
Recently, we reported the structures of the cobalt complexes
[CoCl,(4-pyridone),] and [Co(NOj3)(4-pyridone),(H,0),]-
(NO3), in which the Co atoms show a tetrahedral and octa-
hedral geometry, respectively (Gao et al., 2004; Lu et al., 2004).
In order to further explore the coordination behavior of the
metal with 4-hydroxypyridine or 4-pyridone, we used
Cu(acetate),-H,O instead of cobalt salts in the reaction and
synthesized the novel copper complex [Cu,(acetate),(4-pyri-
done),], (I), the crystal structure which is reported here.

u]

The dimeric structure of (I) is illustrated in Fig. 1. The two
Cu" atoms are bridged by four different acetate groups, and
the center of the dimer corresponds to a crystallographic
center of symmetry. Each Cu atom shows an approximate
square-pyramidal geometry with four carboxyl O atoms in the
basal plane [mean Cu—O(carboxyl) = 1.972 (1) A] and the O
atoms of the 4-pyridone ligands in the axial positions, with a
significantly longer Cu—O distance [2.117 (1) A] A large
number of copper(II) carboxylates of this type, viz.
[Cuy(RCO,)4L,] (L denotes the axial ligand and the R groups
include a variety of small and bulky organic groups), have
been structurally characterized (Chen et al., 1998; Blake et al.,
1991; Sun et al., 1994). In these complexes, the intramolecular
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Figure 1
ORTEPII (Johnson, 1976) plot of (I), with 30% probability displacement
ellipsoids. Symmetry code (i) as in Table 1.

O

Figure 2
Crystal packing of (I), with the N—H- - -O hydrogen bonds denoted by
dashed lines. H atoms not involved in hydrogen bonding have been
omitted.

Cu---Cu distance can vary from 2.563 (4) A in [Cu,(Et-
CO,),(dioxane),] (Borel & Leclare, 1976) to the longest
distance of 2.886 (2) A in [Cuy(F;CCO,)(quinoline),]
(Moreland & Doedens, 1975). In (I), the Cu- - -Cu separation is
2.6468 (7) A, which is nearly identical with that in [Cu,(ace-
tate)4(4-pymet),], 2.647 (1) A (4-pymet = 4-pyridylmethanol,
Hoang et al., 1993). The differences in the Cu- - -Cu separation
can be explained by the influence of the donor ability of the
axial ligand (Melnik, 1982). In the title complex, the bond
lengths C1—C2, C4—CS5 and C3—0O01 in the 4-pyridone ligand
are 1.354 (3), 1.349 (3) and 1.271 (2) A, respectively (Table 1).
The protonated 4-pyridone N atoms do not engage in coord-
ination owing to their weak coordination ability, but form
hydrogen bonds with the 4-pyridone O atoms and the carboxyl
O atoms of neighbouring molecules (Table 2), giving rise to a
layer structure parallel to the bc plane (Fig. 2)

Experimental

The title complex, (I), was synthesized by the addition of Cu(aceta-
te),-H,O (1 mmol) to an ethanol solution of 4-hydroxypyridine

(3 mmol). The solution was allowed to evaporate at room tempera-
ture, and blue prismatic crystals were obtained after about seven
days. Analysis calculated for C;gH,,Cu,N,O;y: C 39.06, H 4.01, N

5.06%; found: C 38.87, H 4.12, N 5.21%.

Crystal data

[Cua(C,H30,)4(CsHsNO),]
M, = 553.48

Monoclinic, CZ/C
a=134453) A

b =8.6747 (17) A
c=18821(4) A
B=98.04(3)

V =2173.5 (8) A®

Z=4

Data collection

Rigaku R-AXIS RAPID
diffractometer

w scans

Absorption correction: multi-scan
(ABSCOR; Higashi, 1995)
Tnin = 0.522, Tpax = 0.701

10015 measured reflections

Refinement

Refinement on F?
R[F? > 20(F%)] = 0.028
wR(F?) = 0.079
S=104

D, =1.691Mgm™

Mo Ko radiation

Cell parameters from 8497
reflections

0 =3.1-27.5°

©n=2.01 mm"

T=2932)K

Prism, blue

0.37 x 0.26 x 0.19 mm

1

2493 independent reflections
2275 reflections with I > 20(I)
Rine = 0.022

O = 27.5°

h=-17—> 17
k=—11 -9
l=—24 — 24

w = 1/[0*(F,%) + (0.0504P)*
+1.7434P]
where P = (F,” + 2F2)/3
(A1) max = 0.001

2493 reflections

150 parameters

H atoms treated by a mixture of
independent and constrained

Apimax = 070 e A2
Apmin = —034 ¢ A7

refinement
Table 1 .
Selected geometric parameters (A, °).
Cul—Cul’ 2.6468 (7) Cul—01 2117 (1)
Cul—02 1.964 (1) 01—C3 1271 (2)
Cul—03' 1.9694 (15) Cl—C2 1.354 (3)
Cul—04 1.974 (2) C4—C5 1.349 (3)
Cul—05' 1.998 (2)
02—Cul—03' 167.81 (6) 03'—Cul—05' 89.21 (7)
02—Cul—04 90.92 (7) 03'—Cul—04 89.30 (7)
02—Cul—05' 88.01 (7) 04—Cul—05' 167.82 (6)
02—Cul-01 93.90 (6) 04—Cul-01 103.04 (7)
03'—Cul—01 97.93 (6) 05'—Cul—01 89.14 (7)
Symmetry code: (i) —x, —y, 1 — z.
Table 2 .
Hydrogen-bonding geometry (A, °).
D—H---A D—H H---A D---A D—H---A
N1-H10---05" 0.90 (3) 222 (2) 2.981 (3) 142 (2)
N1—H10.--01 0.90 (3) 2.36 (2) 3.080 (3) 137 (2)

Symmetry codes: (i) 3+ x,5 — y, 3+ z; (i) s —x, 3 +y.3 — z.

C-bound H atoms were placed in calculated positions [C—H = 0.93
(aromatic) and 0.96 A (methyl), and U,o(H) = 12U.(C)] in the
riding-model approximation. H atoms on nitrogen were located in
difference Fourier synthesis maps and refined with an N—H distance
restraint of 0.90 (1) A and Uiso(H) = 1.2U4(N).

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

The authors thank the National Natural Science Foundation
of China (No. 20101003), Heilongjiang Province Natural
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