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The title complex, [ZnCl(C12H8N2)2(H2O)]2(C10H8O6)�2H2O

(C10H8O6 = benzene-1,4-dioxyacetate and phen = 1,10-

phenanthroline) consists of two [ZnCl(phen)2(H2O)]2+

cations, a benzene-1,4-dioxyacetate dianion and two water

molecules. In the cation, the ZnII atom is coordinated by four

N atoms from two phen ligands, one Clÿ anion and one water

molecule, forming a distorted octahedral coordination envir-

onment. The benzene-1,4-dioxyacetate dianion lies on an

inversion center, with anions and cations forming one-

dimensional chains through OÐH� � �O hydrogen bonds.

Comment

Recently, we have reported the crystal structure of the

complex bis[aquachlorobis(1,10-phenanthroline)mangan-

ese(II)] benzene-1,4-dioxyacetate dihydrate (Gao et al., 2004).

The title zinc(II) analog, (I), was synthesized under similar

reaction conditions and is reported here. A similar structural

description of the Mn complex applies to the present

isomorphous complex. As shown in Fig. 1, the ZnII coord-

ination is slightly distorted octahedral, de®ned by four N

atoms from two phen ligands, one Clÿ anion and one water

molecule. The ZnÐN bond lengths are somewhat different

from the MnÐN analogous ones, compared with 2.242 (2)±

2.338 (2) AÊ in the Mn complex (Gao et al., 2004), ranging from

2.263 (2) to 2.130 (2) AÊ . The water molecules form hydrogen

bonds with carboxylate O atoms of adjacent anions and chloro

ligands of adjacent cations,, resulting in a one-dimensional

chain (Table 2 and Fig. 2). In the crystal structure, the shortest

ring-centroid to ring-centroid distances between symmetry-

related phen ligands are 3.77 (4) and 3.78 (4) AÊ , and it is

unlikely that these distances give rise to signi®cant �±�
stacking interactions.

Experimental

Benzene-1,4-dioxyacetic acid was prepared according to the method

described for the synthesis of benzene-1,2-dioxyacetic acid by Mirci

(1990). The title complex was prepared by the addition of phen

(20 mmol) and zinc(II) acetate dihydrate (20 mmol) to an aqueous

solution of benzene-1,4-dioxyacetic acid (40 mmol), and the pH was

adjusted to 6 with 0.1 M sodium hydroxide. Colorless single crystals
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were isolated from the ®ltered solution after several days. Analysis

calculated for C58H48Cl2N8O10Zn2: C 62.95, H 4.37%.; found: C 63.19,

H 4.49%.

Crystal data

[ZnCl(C12H8N2)2(H2O)]2-
(C10H8O6)�2H2O

Mr = 1218.72
Triclinic, P1
a = 9.950 (6) AÊ

b = 12.06 (1) AÊ

c = 12.81 (1) AÊ

� = 61.95 (3)�

� = 80.65 (4)�

 = 73.92 (3)�

V = 1302.6 (17) AÊ 3

Z = 1
Dx = 1.554 Mg mÿ3

Mo K� radiation
Cell parameters from 6638

re¯ections
� = 3.3±27.5�

� = 1.09 mmÿ1

T = 293 (2) K
Prism, colorless
0.37 � 0.25 � 0.18 mm

Data collection

Rigaku R-AXIS RAPID
diffractometer

! scans
Absorption correction: multi-scan

(ABSCOR; Higashi, 1995)
Tmin = 0.687, Tmax = 0.827

12 345 measured re¯ections

5884 independent re¯ections
4682 re¯ections with I > 2�(I)
Rint = 0.034
�max = 27.5�

h = ÿ12! 11
k = ÿ15! 15
l = ÿ16! 16

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.042
wR(F 2) = 0.104
S = 1.04
5884 re¯ections
373 parameters
H atoms treated by a mixture of

independent and constrained
re®nement

w = 1/[�2(Fo
2) + (0.0583P)2

+ 0.3253P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.59 e AÊ ÿ3

��min = ÿ0.39 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

Zn1ÐCl1 2.355 (2)
Zn1ÐN1 2.263 (2)
Zn1ÐN2 2.156 (2)

Zn1ÐN3 2.130 (2)
Zn1ÐN4 2.264 (2)
Zn1ÐO1W 2.138 (2)

N1ÐZn1ÐCl1 171.26 (5)
N1ÐZn1ÐN4 87.94 (8)
N2ÐZn1ÐCl1 97.48 (8)
N2ÐZn1ÐN1 75.33 (9)
N2ÐZn1ÐN4 89.26 (8)
N3ÐZn1ÐCl1 97.56 (8)
N3ÐZn1ÐN1 90.59 (9)
N3ÐZn1ÐN2 160.13 (7)

N3ÐZn1ÐN4 76.07 (8)
N3ÐZn1ÐO1W 96.63 (8)
N4ÐZn1ÐCl1 97.05 (7)
O1WÐZn1ÐCl1 92.24 (7)
O1WÐZn1ÐN1 83.66 (8)
O1WÐZn1ÐN2 95.68 (8)
O1WÐZn1ÐN4 168.84 (7)

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

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

O1WÐH1W1� � �O2i 0.85 (4) 1.93 (3) 2.776 (3) 171 (3)
O1WÐH1W2� � �O1 0.84 (1) 1.94 (1) 2.778 (3) 172 (3)
O2WÐH2W1� � �Cl1i 0.87 (7) 2.52 (7) 3.333 (5) 156 (7)
O2WÐH2W2� � �O1 0.87 (7) 2.22 (4) 3.013 (5) 152 (6)

Symmetry code: (i) 1ÿ x;ÿy;ÿz.

C-bound H atoms were placed in calculated positions [CÐH = 0.93

(aromatic) or 0.97 AÊ (aliphatic) and Uiso(H) = 1.2Ueq(C)] in the

riding-model approximation. The H atoms of water molecules were

located from difference Fourier synthesis maps and re®ned with OÐ

H and H� � �H distance restraints [0.85 (1) and 1.39 (1) AÊ ]; Uiso(H) =

1.5Ueq(O).

Data collection: RAPID-AUTO (Rigaku, 1998); cell re®nement:

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

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

1997); program(s) used to re®ne structure: SHELXL97 (Sheldrick,

1997); molecular graphics: ORTEPII (Johnson, 1976); software used

to prepare material for publication: SHELXL97.
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Figure 1
ORTEPII (Johnson, 1976) drawing of the title complex, showing 30%
probability displacement ellipsoids. Hydrogen bonds are shown as dashed
lines and the unlabeled atoms are related by the symmetry transforma-
tion (ÿx, 1 ÿ y, 1 ÿ z).

Figure 2
The hydrogen-bonded chain structure of the title complex.
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