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In the title compound, [Zn(C7H6N2)2(C4H4O5)], one oxydi-

acetate dianion and two benzimidazole molecules coordinate

to the ZnII atom in distorted trigonal-bipyramidal coordina-

tion geometry. The interplanar distance of 3.422 (4) AÊ

between parallel benzimidazole rings of neighbouring mol-

ecules indicates the existence of �±� stacking.

Comment

The X-ray crystal structures of benzimidazole (BZIM)

complexes of ®rst-row transition metals such as MnII (Chen et

al., 2003), CoII (Liu et al., 2003), NiII (Liu & Xu, 2004) and CuII

Bukowska-Strzyzewska & Tosik, 1983) have shown that �±�
stacking of the BZIM rings commonly occurs. As a part of our

ongoing investigations into �±� stacking in metal complexes,

the title BZIM complex of ZnII, (I), (Fig. 1) has been

prepared.

The oxydiacetate (ODA) dianion in (I) is disordered over

two positions in a 0.42:0.58 ratio; in both ODA conformations

the Zn atom assumes distorted trigonal-bipyramidal coordin-

ation geometry, formed by two BZIM molecules and one

tridentate ODA dianion. The ODA chelates to the Zn atom in

a meridional con®guration, with both carboxy groups of ODA

coordinating to the Zn atom in monodentate mode. Except for

the ether atom O3, the ODA is close to planar, with a

maximum atomic deviation from the least-squares plane of

0.096 (2) AÊ for C3. The ether O3 atoms (O3a and O3b) are

randomly disordered on both sides of the mean plane formed

by the other atoms of ODA, with displacements of 0.277 (6)

and ÿ0.325 (5) AÊ , respectively. Thus, the ®ve-membered

chelate rings display envelope conformations, with the atoms

O3a and O3b occupying the ¯ap positions. This meridional

envelope conformation of ODA agrees with that found in

most other ODA complexes of transition metals (Allen, 2002).

The ether O atom of ODA and two BZIM N atoms form an

equatorial coordination plane around the Zn atom; the ZnÐN

bond distances in (I) (Table 1) are comparable to the values of
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2.039 (2) and 2.044 (2) AÊ found in the (benzyl)benzimidazole

complex of ZnII (Bei et al., 2001). Two coordinated carboxy O

atoms occupy the axial sites of the trigonal bipyramid, with a

bond angle of 149.84 (6)�, which is very similar to the value of

149.13 (19)� found in another ODA complex of ZnII (Li et al.,

2003).

The uncoordinated carboxyl O atoms (O2 and O5) are

hydrogen bonded to BZIM ligands of neighbouring complexes

(Table 2) to form the supramolecular structure shown in Fig. 2.

An overlapped arrangement of BZIM rings of neighbouring

complex molecules is observed in the crystal structure (Fig. 3).

The interplanar distance of 3.422 (4) AÊ between neighbouring

parallel BZIM rings indicates the existence of signi®cant �±�
stacking.

Experimental

An aqueous solution (15 ml) of ZnCl2 (1 mmol), H2ODA (1 mmol)

and Na2CO3 (1 mmol) was mixed with an ethanol solution (5 ml) of

BZIM (2 mmol). The solution was re¯uxed for 5 h and then ®ltered.

Colourless single crystals were obtained after 5 d.

Crystal data

[Zn(C7H6N2)2(C4H4O5)]
Mr = 433.72
Monoclinic, C2=c
a = 25.049 (6) AÊ

b = 7.0568 (18) AÊ

c = 21.420 (5) AÊ

� = 107.783 (3)�

V = 3605.4 (15) AÊ 3

Z = 8

Dx = 1.598 Mg mÿ3

Mo K� radiation
Cell parameters from 6382

re¯ections
� = 2.4±25.5�

� = 1.40 mmÿ1

T = 295 (2) K
Prism, colourless
0.32 � 0.28 � 0.22 mm

Data collection

Rigaku R-AXIS RAPID
diffractometer

! scans
Absorption correction: multi-scan

(ABSCOR; Higashi, 1995)
Tmin = 0.648, Tmax = 0.737

7413 measured re¯ections

3258 independent re¯ections
2883 re¯ections with I > 2�(I)
Rint = 0.020
�max = 25.2�

h = ÿ30! 17
k = ÿ8! 8
l = ÿ25! 25

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.027
wR(F 2) = 0.070
S = 1.04
3258 re¯ections
262 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0367P)2

+ 2.2003P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.27 e AÊ ÿ3

��min = ÿ0.27 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

ZnÐN13 2.0205 (18)
ZnÐN23 2.0181 (16)
ZnÐO1 2.0406 (15)

ZnÐO3a 2.098 (9)
ZnÐO3b 2.105 (6)
ZnÐO4 2.0807 (14)

N23ÐZnÐN13 110.87 (7)
N23ÐZnÐO1 101.26 (6)
N13ÐZnÐO1 99.80 (7)
N23ÐZnÐO4 95.40 (6)
N13ÐZnÐO4 97.45 (7)
O1ÐZnÐO4 149.84 (6)
N23ÐZnÐO3a 143.09 (18)

N13ÐZnÐO3a 105.79 (18)
O1ÐZnÐO3a 76.2 (2)
O4ÐZnÐO3a 75.4 (2)
N23ÐZnÐO3b 125.90 (12)
N13ÐZnÐO3b 123.00 (12)
O1ÐZnÐO3b 75.59 (18)
O4ÐZnÐO3b 74.27 (18)
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Figure 2
Unit-cell packing diagram for (I). Dashed lines indicate the intermol-
ecular hydrogen bonding.

Figure 3
�±� stacking of BIZM rings in neighbouring molecules of (I). [Symmetry
code: (iii) 1

2 ÿ x, 1
2 ÿ y, ÿz.]

Figure 1
The molecular structure of (I), with 30% probability displacement
ellipsoids. The O3b-containing disorder component is represented with
dashed lines.



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

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

N11ÐH11� � �O2i 0.86 2.04 2.750 (3) 139
N21ÐH21� � �O5ii 0.86 1.88 2.722 (2) 165

Symmetry codes: (i) 1ÿ x; yÿ 1; 1
2ÿ z; (ii) 1

2ÿ x;ÿ1
2ÿ y;ÿz.

The occupancies of the disordered atoms O3a and O3b were

initially re®ned and converged to 0.424 (8) and 0.576 (8), respectively.

In the ®nal cycles of re®nement, the occupancies of O3a and O3b

were ®xed at 0.42 and 0.58, respectively. Methylene H atoms were

placed in calculated positions, with CÐH = 0.97 AÊ , and included in

the ®nal cycles of re®nement in riding mode, with appropriate frac-

tional site occupancies. The other H atoms were placed in calculated

positions, with CÐH = 0.93 AÊ and NÐH = 0.86 AÊ , and were included

in the ®nal cycles of re®nement in a riding model, with Uiso(H) =

1.2Ueq of the carrier atoms. Trial re®nements in space group Cc did

not resolve the O3 disorder and were unstable.

Data collection: PROCESS-AUTO (Rigaku Corporation, 1998);

cell re®nement: PROCESS-AUTO; data reduction: CrystalStructure

(Rigaku/MSC and Rigaku Corporation, 2002); program(s) used to

solve structure: SIR92 (Altomare et al., 1993); program(s) used to

re®ne structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

ORTEP-3 for Windows (Farrugia, 1997) and XP (Siemens, 1994);

software used to prepare material for publication: WinGX (Farrugia,

1999).

This work was supported by the Natural Science Founda-

tion of Zhejiang Province (grant No. 202033), China.
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