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In the title compound, {[Ni(C14H8O5)(C12H8N2)]�0.25H2O}n,

the Ni atom displays a distorted octahedral geometry de®ned

by four carboxy O atoms from two 4,40-oxydibenzoate (oba)

dianions and two N atoms from a 1,10-phenanthroline

molecule. The V-shaped oba anion acts as a bridge between

two Ni atoms in a tris-bidentate coordination mode, forming a

zigzag coordination polymer.

Comment

In the construction of coordination polymers, numerous

terephthalate complexes have been extensively studied

because of their potential application as functional materials

and the considerable interest arising from the variety of

framework topologies they adopt (Sun et al., 2003; Xiao &

Zhu, 2003; Yaghi et al., 1998). In contrast to the extensively

studied rigid terephthalic acid, the ¯exible V-shaped H2oba

ligand (oba is 4,40-oxydibenzoate) shows versatility as mani-

fested by the interesting two- and three-dimensional poly-

meric structures (Liu et al, 2002; Wang et al., 2004). Recently,

we used the ¯exible H2oba ligand and the NiII ion to construct

a new coordination polymer, namely {[Ni(phen)(oba)]n�-
0.25nH2O} (phen is 1,10-phenanthroline), (I). We report here

the crystal structure of (I).

In (I), the NiII atom is coordinated by four O atoms from

two bidentate oba ligands and two N atoms from a chelate

phen ligand to furnish a highly distorted octahedral coordi-

nation environment (Fig. 1). The NiÐO bond lengths are in

the range 2.0492 (18)±2.1469 (19) AÊ . The trans angles of the

octahedron are 159.55 (9), 159.78 (8) and 163.88 (8)�, and the

other angles are in the range 63.12 (7)±103.57 (7)� (Table 1).
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In the crystal structure, the NiII atoms are linked by the oba

ligands to form zigzag chains running along [101]. The phen

ligands protrude on both sides of the zigzag chain (Fig. 2). The

dihedral angle between the planes of the two benzene rings of

the oba dianion is 81.2 (1)�. The mean plane through the phen

ligand forms dihedral angles of 86.6 (1) and 88.5 (1)�,
respectively, with the C14±C19 and C20±C25 benzene rings,

indicating that the phen plane is perpendicular to the two

benzene rings of the oba ligand. Weak CÐH� � �O hydrogen

bonds involving two benzene ring C atoms (C15 and C22) and

weakly coordinated carboxy O atoms (O2 and O5) represent

additional attractions between neighboring zigzag chains

(Table 2). These CÐH� � �O hydrogen bonds connect the

zigzag chains into a two-dimensional network structure.

Experimental

The title compound was synthesized by a hydrothermal method from

a mixture of 4,40-oxybis(benzoic acid) (0.5 mmol), Ni(CH3COO)2�-
4H2O (0.5 mmol), 1,10-phenanthroline (0.5 mmol) and water

(18.0 ml) in a 30.0 ml Te¯on-lined stainless steel reactor. The solution

was heated at 423 K for four days. After the completion of the

reaction, the system was slowly cooled to room temperature and

green crystals were collected.

Crystal data

[Ni(C14H8O5)(C12H8N2)]�0.25H2O
Mr = 499.62
Monoclinic, P21/n
a = 7.7115 (7) AÊ

b = 18.8101 (16) AÊ

c = 15.2619 (13) AÊ

� = 97.023 (1)�

V = 2197.2 (3) AÊ 3

Z = 4

Dx = 1.510 Mg mÿ3

Mo K� radiation
Cell parameters from 2851

re¯ections
� = 2.6±23.1�

� = 0.93 mmÿ1

T = 298 (2) K
Block, green
0.29 � 0.22 � 0.18 mm

Data collection

Bruker SMART APEX area-
detector diffractometer

' and ! scans
Absorption correction: multi-scan

(SADABS; Bruker, 2002)
Tmin = 0.775, Tmax = 0.851

13 101 measured re¯ections

4766 independent re¯ections
3602 re¯ections with I > 2�(I)
Rint = 0.035
�max = 27.0�

h = ÿ9! 8
k = ÿ12! 24
l = ÿ19! 19

Refinement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.050
wR(F 2) = 0.127
S = 1.02
4766 re¯ections
316 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0693P)2

+ 0.1832P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.0001
��max = 0.66 e AÊ ÿ3

��min = ÿ0.26 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

Ni1ÐN2 2.049 (2)
Ni1ÐO5i 2.0492 (18)
Ni1ÐN1 2.061 (2)

Ni1ÐO2 2.0889 (19)
Ni1ÐO1 2.1041 (18)
Ni1ÐO4i 2.1469 (19)

N2ÐNi1ÐO5i 102.64 (9)
N2ÐNi1ÐN1 80.80 (9)
O5iÐNi1ÐN1 98.23 (9)
N2ÐNi1ÐO2 92.18 (8)
O5iÐNi1ÐO2 159.78 (8)
N1ÐNi1ÐO2 97.66 (8)
N2ÐNi1ÐO1 92.43 (9)
O5iÐNi1ÐO1 102.09 (7)

N1ÐNi1ÐO1 159.55 (9)
O2ÐNi1ÐO1 63.12 (7)
N2ÐNi1ÐO4i 163.88 (8)
O5iÐNi1ÐO4i 63.04 (7)
N1ÐNi1ÐO4i 93.49 (9)
O2ÐNi1ÐO4i 103.57 (7)
O1ÐNi1ÐO4i 97.73 (8)

Symmetry code: (i) xÿ 3
2;ÿy� 1

2; zÿ 1
2.

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

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

C15ÐH15� � �O5ii 0.93 2.49 3.389 (3) 163
C22ÐH22� � �O2iii 0.93 2.46 3.289 (3) 149

Symmetry codes: (ii) xÿ 1
2;ÿy� 1

2; zÿ 1
2; (iii) x� 1

2;ÿy � 1
2; z� 1

2.

H atoms attached to C atoms were placed in calculated positions,

with CÐH distances of 0.93 AÊ , and were included in the re®nement in

the riding-model approximation, with Uiso(H) = 1.2Ueq(C). At this

stage, the maximum difference density of 1.18 e AÊ ÿ3 indicated the

presence of a possible atom site. This peak was found near atom O1,

at a hydrogen-bonding distance of 2.73 AÊ . Attempts to re®ne this

peak as a water O atom (O1W) with full occupancy resulted in a high

Uiso value, and hence it was re®ned with partial occupancy. The

occupancy factor of O1W was initially re®ned to 0.26 (1) and later

®xed at 0.25. The H atoms of the water molecule were not located in

the difference map.
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Figure 1
The coordination environment of atom Ni1 in (I). Displacement
ellipsoids are drawn at the 30% probability level. Only the contents of
the asymmetric unit are numbered. Water atom O1W has a partial
occupancy of 0.25.

Figure 2
The zigzag chain structure of (I). The water molecules have been omitted.



Data collection: SMART (Bruker, 2002); cell re®nement: SAINT

(Bruker, 2002); data reduction: SAINT; program(s) used to solve

structure: SHELXTL (Bruker, 2002); program(s) used to re®ne

structure: SHELXTL; molecular graphics: SHELXTL; software used

to prepare material for publication: SHELXTL.
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