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In the title compound, [Co(C10H7N2O2)2(H2O)2]n, the CoII

atom is hexacoordinated in a distorted octahedral geometry

by five O atoms [Co—O = 2.074 (2)–2.200 (2) Å] and one N

atom [Co—N = 2.114 (2) Å]. One 3-(1 H-benzimidazol-2-

yl)prop-2-enoate anion chelates to CoII through N and O,

whereas the other functions as a carboxylate bridge, linking

the cis-water-coordinated metal atoms into a zigzag chain that

runs along the a axis of the orthorhombic unit cell. The chains

are consolidated into a three-dimensional network by inter-

molecular O—H� � �O and N—H� � �O hydrogen bonds.

Comment

(Z)-3-(1H-Benzimidazol-2-yl)prop-2-enoic acid is a carboxylic

acid having an N-heterocyclic substituent that possesses Lewis

basic and hydrogen-donor sites. A literature search (SciFinder,

2006) has shown that the acid has not been used in the

synthesis of metal carboxylates. We present here the crystal

structure of the title compound, (I), which is a cobalt deriva-

tive of the aforementioned acid.

In (I), the CoII atom is hexacoordinated (Fig. 1) in a

distorted octahedral geometry by five O atoms and one N

atom (Table 1). The water molecules are cis to each other in an

octahedral environment. One 3-(1 H-benzimidazol-2-yl)prop-

2-enoate anion behaves as a chelate, whereas the other func-

tions as a carboxylate bridge (Fig. 1). The bridging mode leads

to a polymeric zigzag chain that runs along the a axis of the

orthorhombic unit cell. Adjacent polymeric chains are linked

by intermolecular hydrogen bonds (Table 2) into a three-

dimensional network structure.

Experimental

(Z)-3-(1H-Benzimidazol-2-yl)prop-2-enoic acid was synthesized

using a modification (Ying & Dai, 1993) of an older literature



procedure (Phillips, 1928). To a solution of cobalt(II) nitrate hexa-

hydrate (0.29 g, 1 mmol) in water (5 ml) was added an aqueous

solution (5 ml) of the acid (0.38 g, 2 mmol). The solution was warmed

to 333 K to ensure complete dissolution of the reagents. Red block-

shaped crystals were separated from the solution after two weeks

(yield 70%).

Crystal data

[Co(C10H7N2O2)2(H2O)2]
Mr = 469.31
Orthorhombic, Pca21

a = 8.9808 (5) Å
b = 12.1341 (7) Å
c = 17.873 (1) Å
V = 1947.7 (2) Å3

Z = 4
Dx = 1.601 Mg m�3

Mo K� radiation
� = 0.93 mm�1

T = 295 (2) K
Block, red
0.30 � 0.20 � 0.17 mm

Data collection

Bruker SMART area-detector
diffractometer

’ and ! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.800, Tmax = 0.854

14505 measured reflections
3814 independent reflections
3325 reflections with I > 2�(I)
Rint = 0.032
�max = 26.0�

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.028
wR(F 2) = 0.068
S = 1.01
3814 reflections
296 parameters
H atoms treated by a mixture of

independent and constrained
refinement

w = 1/[�2(Fo
2) + (0.0367P)2

+ 0.2415P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.21 e Å�3

��min = �0.24 e Å�3

Absolute structure: Flack (1983),
with 1835 Friedel pairs

Flack parameter: �0.02 (1)

Table 1
Selected geometric parameters (Å, �).

Co1—O1 2.074 (2)
Co1—O2i 2.099 (2)
Co1—O3 2.200 (2)

Co1—O1w 2.088 (2)
Co1—O2w 2.094 (2)
Co1—N1 2.114 (2)

O1—Co1—O2i 81.0 (1)
O1—Co1—O3 94.0 (1)
O1—Co1—O1w 178.0 (1
O1—Co1—O2w 90.5 (1)
O1—Co1—N1 88.3 (1)
O2i—Co1—O3 171.7 (1)
O2i—Co1—O1w 97.0 (1)
O2i—Co1—O2w 87.6 (1)

O2i—Co1—N1 93.8 (1)
O3—Co1—O1w 87.9 (1)
O3—Co1—O2w 85.9 (1)
O3—Co1—N1 92.7 (1)
O1w—Co1—O2w 89.1 (1)
O1w—Co1—N1 92.2 (1)
O2w—Co1—N1 178.1 (1)

Symmetry code: (i) xþ 1
2;�yþ 2; z.

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

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

O1w—H1w1� � �N4ii 0.84 (3) 2.04 (3) 2.868 (3) 167 (3)
O1w—H1w2� � �O1i 0.85 (3) 2.37 (3) 2.918 (2) 123 (3)
O2w—H2w1� � �O4 0.84 (3) 1.77 (3) 2.613 (3) 176 (4)
N2—H2n� � �O4iii 0.85 2.04 2.757 (3) 141
N3—H3n� � �O3 0.85 1.91 2.653 (3) 145

Symmetry codes: (i) xþ 1
2;�y þ 2; z; (ii) xþ 1

2;�y þ 1; z; (iii) �xþ 3
2; y; zþ 1

2.

The C- and N-bound H atoms were placed in calculated postions

(C—H= 0.93 Å and N—H = 0.85 Å) and included in the refinement in

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

water H atoms were located in a difference Fourier map and

isotropically refined with distance restraints of O—H = 0.85 (1) Å

and H� � �H = 1.39 (1) Å. The O2w water molecule forms only one

hydrogen bond; the possibility that this unit is an OH group was

discounted as two H atoms were clearly observed in a difference

Fourier map and refined.

Data collection: SMART (Bruker, 1999); cell refinement: SAINT

(Bruker, 1999); data reduction: SAINT; program(s) used to solve

structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine

structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

ORTEPII (Johnson, 1976); software used to prepare material for

publication: SHELXL97.
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Figure 1
The structure of a portion of the polymeric chain in (I), showing
displacement ellipsoids drawn at the 50% probability level and the atomic
labelling [symmetry code: (i) 1

2 + x, 2-y, z].


