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The title compound, [Zn(C8H7O3)2(H2O)2], is a mononuclear

complex. The ZnII atom lies on a twofold axis and is

coordinated by four O atoms from two 4-formyl-2-methoxy-

phenolate anionic ligands and two O atoms from two water

molecules, to form a very distorted tetragonal–bipyramidal

geometry. The formyl O atoms of the ligand, the water O

atoms and the phenolate O atoms contribute to the formation

of a hydrogen-bonded three-dimensional network.

Comment

In recent years, phenolic compounds have attracted the

interest of researchers because they show promise of being

powerful antioxidants that can protect the human body from

free radicals (Rice-Evans et al., 1996). Their complexes are

becoming increasingly important as biochemical, analytical

and antimicrobial reagents (Tumer et al., 1999).

4-Hydroxy-3-methoxybenzaldehyde, which is well known as

the flavoring material vanillin (Walton et al., 2003), is a
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Figure 1
The molecular structure of (I), showing the atom-labelling scheme.
Displacement ellipsoids are drawn at the 30% probability level.



potential bidentate ligand with versatile binding modes.

However, the reported crystal structures of metal complexes

with vanillin are rare and mainly focus on mononuclear

copper(II) complexes. We report here the zinc vanillin

complex cis-diaquabis(4-formyl-2-methoxyphenolato)zinc(II),

(I).

In the crystal structure of (I), the asymmetric unit is

composed of a ZnII ion, one 4-formyl-2-methoxyphenolate

anion and one coordinated water molecule. The molecular

structure of (I) is shown in Fig. 1. The 4-formyl-2-methoxy-

phenolate ligand bears a formal charge of �1, being depro-

tonated at phenol atom O2. The ZnII ion lies on a twofold axis.

The ZnII ion is six-coordinated and the coordination geometry

can be described as very distorted tetragonal–bipyramidal.

One axial position is occupied by water atom O1W. The other

axial position is occupied by methoxy atom O1A, with a Zn—

O distance of 2.331 (3) Å, which is longer than the other four

Zn—O bonds, but still less than the Zn—O bond length

(2.444 Å) reported by Ding et al. (2005). In some sense, the Zn

coordination geometry can also be described as a distorted

tetrahedron, for the bonds to the methoxy group are long and

have less than half the bond valence (bond order) that the

other four bonds have. The Zn atom is displaced from the

center of its octahedron toward the centre of a tetrahedron

formed by the four strong bonds. The four strong bonds have

bond valences (Brown & Altermatt, 1985; Brese & O’Keeffe,

1991) of 0.47 and 0.42 (they would be 0.50 in a tetrahedron)

and two weak bonds of bond valence 0.18. In a regular octa-

hedron, all bonds would have valences of 0.33.

The 4-hydroxy-2-methoxyphenolate anion coordinates to

the central zinc ion as a bidentate ligand. In the crystal

structure, the coordinated water molecules form inter-

molecular hydrogen bonds (Table 2) with formyl atom O4 and

coordinated phenolate O2 acceptors. These hydrogen bonds

link the molecules into a three-dimensional network (Fig. 2).

Experimental

Zn(NO3)2�4H2O (1 mmol, 261 mg), 4-hydroxy-3-methoxybenz-

aldehyde (2 mmol, 304 mg) and pyrimidine (2 mmol, 148 mg) were

dissolved in an ethanol solution and the mixture was stirred for 2 h at

room temperature. The resulting clear yellow solution was kept in air

and, after slow evaporation of the solvent over a period of a week,

yellow crystals of (I) were formed at the bottom of the vessel. The

crystals were isolated and washed three times with ethanol and dried

in a vacuum desiccator using anhydrous CaCl2 (yield 38%). Analysis

calculated for C16H18O8Zn: C 47.60, H 4.49%; found: C 47.36, H

4.72%.

Crystal data

[Zn(C8H7O3)2(H2O)2]
Mr = 403.67
Monoclinic, C2=c
a = 22.172 (4) Å
b = 10.5547 (16) Å
c = 7.7884 (12) Å
� = 106.909 (5)�

V = 1743.8 (5) Å3

Z = 4

Dx = 1.538 Mg m�3

Mo K� radiation
Cell parameters from 1601

reflections
� = 2.5–26.9�

� = 1.45 mm�1

T = 295 (2) K
Block, yellow
0.34 � 0.31 � 0.25 mm

Data collection

Bruker SMART CCD area-detector
diffractometer

’ and ! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.621, Tmax = 0.710

4251 measured reflections

1538 independent reflections
1378 reflections with I > 2�(I)
Rint = 0.032
�max = 25.0�

h = �26! 24
k = �12! 8
l = �9! 9

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.043
wR(F 2) = 0.126
S = 1.08
1538 reflections
120 parameters
H atoms treated by mixture of

independent and constrained
refinement

w = 1/[�2(Fo
2) + (0.0765P)2

+ 2.1873P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.91 e Å�3

��min = �0.34 e Å�3
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Figure 2
The crystal packing of (I), viewed along the c axis. The O—H� � �O
hydrogen-bonding interactions are shown as dashed lines.



Table 1
Selected geometric parameters (Å, �).

Zn1—O2 1.981 (2)
Zn1—O1W 2.027 (3)

Zn1—O1 2.331 (3)

O2—Zn1—O2i 156.77 (15)
O2—Zn1—O1Wi 98.85 (11)
O2—Zn1—O1W 96.97 (11)
O1Wi—Zn1—O1W 93.76 (17)
O2—Zn1—O1i 74.40 (9)

O1W—Zn1—O1i 171.25 (11)
O2—Zn1—O1 89.00 (9)
O1W—Zn1—O1 89.07 (12)
O1i—Zn1—O1 89.35 (15)

Symmetry code: (i) 1� x; y; 1
2� z.

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

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

O1W—H1WB� � �O2ii 0.830 (19) 1.87 (2) 2.695 (4) 175 (4)
O1W—H1WA� � �O4iii 0.826 (19) 1.91 (2) 2.725 (4) 169 (5)

Symmetry codes: (ii) 1� x; 1� y;�z; (iii) 3
2� x; 1

2� y; 1� z.

H atoms bonded to C atoms were placed in calculated positions

and were allowed to ride on their parent C atoms, with a distance of

0.93 Å for aromatic H atoms and 0.97 Å for methyl H atoms, and with

Uiso(H) = 1.2Ueq(parent atom). The aqua H atoms were placed in

calculated positions and refined with an O—H distance restraint of

0.85 (1) Å and with Uiso(H) = 1.2Uiso(O1W).

Data collection: SMART (Siemens, 1996); cell refinement: SAINT

(Siemens, 1996); data reduction: SAINT; 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: SHELXTL.

The authors thank the Education Office of Hubei Province,

People’s Republic of China, for research grant No. 2004D007.

References

Brese, N. E. & O’Keeffe, M. (1991). Acta Cryst. B47, 192–197.
Brown, I. D. & Altermatt, D. (1985). Acta Cryst. B41, 244–247.B
Ding, C.-F., Zhang, S.-S., Zhu, M., Li, X.-M., Xu, H. & Ouyanfg, P.-K. (2005).

Acta Cryst. E61, m147–m148.
Rice-Evans, C., Miller, N. J. & Paganga, G. (1996). Free Radical Biol. Med. 20,

933–956.
Sheldrick, G. M. (1996). SADABS. University of Göttingen, Germany.
Sheldrick, G. M. (1997a). SHELXS97 and SHELXL97. University of

Göttingen, Germany.
Sheldrick, G. M. (1997b). SHELXTL. Version 5.1. Bruker AXS Inc., Madison,

Wisconsin, USA.
Siemens (1996). SMART and SAINT. Siemens Analytical X-ray Instruments

Inc., Madison, Wisconsin, USA.
Tumer, M. T., Celik, C., Koksal, H. & Serin, S. (1999). Transition Met. Chem.

24, 525–532.
Walton, N. J., Mayer, M. J. & Narbad, A. (2003). Phytochemistry, 63, 505–515.

metal-organic papers

Acta Cryst. (2005). E61, m743–m745 Lin and Lu � [Zn(C8H7O3)2(H2O)2] m745


	mk1

