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In the title compound, [Cu(C9H8NO4)2(H2O)4]�4H2O, the Cu

atom lies on an inversion centre. It has a distorted octahedral

coordination, formed by two O atoms of two monodentate

monoanionic 2,6-dimethylpyridinium-3,5-dicarboxylate

ligands and four water molecules. The extensive system of

hydrogen bonding, which involves pyridinium NH groups and

both coordinated and uncoordinated water molecules, links all

residues into an infinite three-dimensional network.

Comment

Even though structures of pyridine-3,5-dicarboxylic acid

complexes have been extensively studied (Wang et al., 2005),

structural data on derivatives of closely related 2,6-dimethyl-

pyridine-3,5-dicarboxylate are, to the best of our knowledge,

limited to the dichlorobis(2,6-dimethylpyridine-3,5-dicarb-

oxylate)palladium(II) complex (Zeng et al., 2000; Zeng et al.,

2002). Here, we report the structure of the title copper

complex, (I), synthesized by the reaction of 2,6-dimethyl-

pyridine-3,5-dicarboxylic acid and copper(II) dinitrate tri-

hydrate in aqueous solution.

Complex (I) consists of molecules of trans-tetraaqua-

bis(2,6-dimethylpyridinium-3,5-dicarboxylate)copper(II),

which occupy a special position on an inversion centre, and

uncoordinated water molecules (O7 and O8) in general

positions (Fig. 1). The Cu1 atom has a distorted octahedral

coordination formed by two pyridinium dicarboxylate ligands

and four water molecules. In contrast with the above-

mentioned palladium complex with N-coordinated ligands, in



(I) the pyridiniumcarboxylate ligands coordinate to the metal

via their carboxylate O atoms. The Cu1 coordination envir-

onment has a pronounced tetragonal distortion, typical for

CuII coordination geometry: the Cu1—O5 distance is signifi-

cantly longer than the Cu1—O3 and Cu1—O6 bonds (Table 1).

There are nine symmetry-independent ‘active’ H atoms in

the crystal structure; all of them participate in hydrogen

bonds, which link the copper complex and water solvent

molecules into an infinite three-dimensional network (Table 2,

Fig. 2).

Experimental

2,6-Dimethylpyridine-3,5-dicarboxylic acid was prepared by basic

hydrolysis of diethyl 2,6-dimethylpyridine-3,5-dicarboxylate,

according to Checchi (1959). Diethyl 2,6-dimethylpyridine-3,5-

dicarboxylate (25.1 g, 0.1 mol) and potassium hydroxide (13.44 g,

0.24 mol) were dissolved in a mixture of ethanol (150 ml) and water

(150 ml), and the solution was then stirred for 3 h under reflux

conditions. 2,6-Dimethylpyridine-3,5-dicarboxylic acid (10.5 g)

formed as a white precipitate after adjusting the solution pH to 3 with

0.1 M HCl and evaporation of ethanol.

2,6-Dimethylpyridine-3,5-dicarboxylic acid (0.390 g, 2 mmol) and

copper(II) dinitrate trihydrate (0.483 g, 2 mmol) were dissolved in

water and the pH was adjusted to 6 with 0.01 M sodium hydroxide.

Blue crystals of (I) suitable for X-ray diffraction work were separated

from the filtered solution after several days.

Crystal data

[Cu(C9H8NO4)2(H2O)4]�4H2O
Mr = 596.01
Triclinic, P1
a = 6.867 (5) Å
b = 9.203 (6) Å
c = 11.108 (8) Å
� = 111.22 (3)�

� = 102.55 (3)�

� = 96.83 (3)�

V = 623.6 (8) Å3

Z = 1
Dx = 1.587 Mg m�3

Mo K� radiation
� = 0.96 mm�1

T = 291 (2) K
Block, blue
0.36 � 0.33 � 0.24 mm

Data collection

Rigaku R-AXIS RAPID
diffractometer

! scans
Absorption correction: multi-scan

(ABSCOR; Higashi, 1995)
Tmin = 0.728, Tmax = 0.806

6158 measured reflections
2823 independent reflections
2653 reflections with I > 2�(I)
Rint = 0.024
�max = 27.5�

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.029
wR(F 2) = 0.102
S = 1.20
2823 reflections
176 parameters
H atoms treated by a mixture of

independent and constrained
refinement

w = 1/[�2(Fo
2) + (0.0565P)2

+ 0.2023P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.38 e Å�3

��min = �0.41 e Å�3

Extinction correction: SHELXL97
(Sheldrick, 1997a)

Extinction coefficient: 0.068 (7)

Table 1
Selected geometric parameters (Å, �).

Cu1—O3 1.9540 (19)
Cu1—O5 2.503 (2)

Cu1—O6 1.951 (2)

O6i—Cu1—O6 180
O6—Cu1—O3 89.22 (7)
O6—Cu1—O3i 90.78 (7)
O3—Cu1—O3i 180

O6—Cu1—O5 86.42 (7)
O3—Cu1—O5 87.26 (8)
O6—Cu1—O5i 93.58 (7)
O3—Cu1—O5i 92.74 (8)

Symmetry code: (i) �x þ 2;�yþ 1;�zþ 1.

Table 2
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

O8—H16� � �O4ii 0.85 2.05 2.896 (3) 172
O8—H15� � �O7 0.85 2.11 2.935 (4) 162
O7—H14� � �O5iii 0.85 1.92 2.735 (3) 161
O7—H13� � �O2iv 0.85 1.85 2.695 (3) 178
O6—H12� � �O1v 0.85 1.85 2.690 (3) 172
O6—H11� � �O1iv 0.85 1.83 2.673 (3) 172
O5—H10� � �O8 0.85 1.92 2.765 (3) 174
O5—H9� � �O4i 0.85 1.91 2.721 (3) 159
N1—H2� � �O7vi 0.88 (3) 1.84 (3) 2.707 (3) 167 (2)

Symmetry codes: (i) �xþ 2;�yþ 1;�z þ 1; (ii) x; yþ 1; z; (iii) x� 1; y; z; (iv)
�x þ 1;�y;�z; (v) x; yþ 1; zþ 1; (vi) �x þ 1;�yþ 1;�z.

H atoms were located in a difference Fourier map, which

confirmed the protonation of the pyridine atom N1. Atom H2 bound

to atom N1 was subsequently refined isotropically, yielding a

reasonable position [0.88 (3) Å from N1] and displacement para-

meter [Uiso(H) = 0.030 (6) Å2]. The positions of the remaining H

atoms were idealized, with C—H = 0.93 and 0.97 Å for aromatic and
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Figure 1
The molecular structure of the structure of the title complex, with the
atom-labelling scheme. Displacement ellipsoids are drawn at the 30%
probability level and H atoms are represented as spheres of arbitrary
radius. Hydrogen bonds are shown as dashed lines. [Symmetry code: (i):
�x + 2, �y + 1, �z + 1].

Figure 2
A packing diagram for the crystal structure of the title compound, viewed
down the b axis and showing the three-dimensional hydrogen-bonding
network. Hydrogen bonds are drawn as dashed lines. H atoms not
involved in hydrogen bonds have been omitted for clarity.



methyl H atoms, respectively, and with O—H = 0.85 Å; they were

included in the refinement in a riding-model approximation, with

Uiso(H) = 1.2Ueq(parent), or 1.5 Ueq(parent) for methyl and water H

atoms.

Data collection: RAPID-AUTO (Rigaku, 1998); cell refinement:

RAPID-AUTO; data reduction: CrystalStructure (Rigaku/MSC,

2002); program(s) used to solve structure: SHELXS97 (Sheldrick,

1997a); program(s) used to refine structure: SHELXL97 (Sheldrick,

1997a); molecular graphics: SHELXTL (Sheldrick, 1997b); software

used to prepare material for publication: SHELXL97.

The authors thank Heilongjiang University for supporting

this study.
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