metal-organic papers

Acta Crystallographica Section E
Structure Reports
Online

ISSN 1600-5368

Yu Liu,® Duan-jun Xu,**
Dong-Dong Lin® and
Kai-Liang Yin®

?Department of Chemistry, Zhejiang University,
People’s Republic of China, and ®Key Laboratory
of Fine Chemical Engineering, Jiangsu
Polytechnic University, People’s Republic of
China

Correspondence e-mail: xudj@mail.hz.zj.cn

Key indicators

Single-crystal X-ray study
T=150K

Mean ¢(C-C) = 0.008 A

R factor = 0.045

wR factor = 0.113
Data-to-parameter ratio = 12.2

For details of how these key indicators were
automatically derived from the article, see
http://journals.iucr.org/e.

© 2003 International Union of Crystallography
Printed in Great Britain — all rights reserved

catena-Poly[[diaquabis(benzimidazole-xN)-

cobalt(Il)]-u-fumarato-x*0':0*

The title polymeric complex, [Co(u-C4H,04)(C7HgN,),-
(H,0),].., displays a one-dimensional chain structure bridged
by fumarate dianions. In the crystal structure, the polymeric
chains are linked to each other by hydrogen bonds. The
overlapped arrangement and the short separation of
335 (2) A suggest the existence of m—m stacking between
parallel benzimidazole rings. The Co" atom exists in a
centrosymmetric octahedral geometry.

Comment

Aromatic m—m-stacking interaction has shown to be correlated
with electron transfer in some biological systems (Deisenhofer
& Michel, 1989). As part of an investigation on the m—ru-
stacking interaction in metal complexes (Chen et al., 2003), the
title polymeric Co" complex, (I), with the benzimidazole
ligand has recently been prepared in this laboratory.
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The coordination environment around the Co'" atom in (I)
is illustrated in Fig. 1. The Co'"" atom is located at an inversion
center and exhibits an octahedral coordination, formed by
benzimidazole molecules, water molecules and fumarate
dianions; bond lengths and angles are normal (Table 1). The
carboxyl group of the fumarate dianion coordinates in a
monodentate manner to the Co' atom. The uncoordinated
carboxyl O atom (O2) is hydrogen bonded to the neighboring
benzimidazole and coordinated water molecules (Fig. 1).

Each fumarate dianion bridges two Co'' atoms through
both terminal carboxyl groups, to form polymeric complex
chains as shown in Fig. 2. Adjacent polymeric chains are
linked to each other by hydrogen bonds (Table 2). An over-
lapped arrangement of benzimidazole rings is observed
between adjacent complex molecules related by an inversion
center (Fig. 3). The short separation of 3.35 (2) A between
neighboring parallel benzimidazole rings suggests the exis-
tence of m—m stacking.
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Figure 1

The coordination environment around the Co™ atom in (I), with 50%
probability displacement ellipsoids. Dashed lines indicate hydrogen
bonds [symmetry codes: (i) —x, —y,1 — z; (i) 1 — x,1 — y,2 — z; (iii) —x,
1—y,1—-z@(V)1—x1-y,1-2]

Experimental

An ethanol solution (5 ml) of benzimidazole (0.24 g, 2 mmol) was
mixed with an aqueous solution (5ml) of CoCl,-6H,O (0.24 g,
1 mmol) at room temperature. After refluxing the solution for 30 min,
an aqueous solution (5 ml) containing fumaric acid (0.12 g, 1 mmol)
and NaOH (0.08 g, 2 mmol) was added. The mixture was refluxed for

1 h and filtered. Pink single crystals were obtained after 2 d.

Crystal data

[Co(C4H,04)(C7HgN,),(H,0),]
M, = 44529

Triclinic, P1

a =17.0668 (10) A

b =85150 (12) A

c=87929 (13) A

o = 99.358 (11)°

B =113322 (13)°

y = 102.787 (12)°

V = 45495 (13) A3

Data collection

Bruker SMART CCD
diffractometer

w and ¢ scans

Absorption correction: multi-scan
(SADABS; Bruker, 1999)
Tnin = 0.722, Tpax = 0.802

2497 measured reflections

Refinement

Refinement on F>

R[F* > 20(F?%)] = 0.045

wR(F?) = 0.113

§=091

1623 reflections

133 parameters

H-atom parameters constrained

Z=1

D,=1625Mgm™

Mo Ko radiation

Cell parameters from 1988
reflections

6 =2.0-23.0°

n=0.99 mm~

T=150(1)K

Prism, pink

0.32 x 0.30 x 0.22 mm

1

1623 independent reflections
996 reflections with I > 20(1)
Rin = 0.053

Omax = 25.2°
h=-8—4
k=-9—10
[=-10 - 10

w = 1/[0*(F,?) + (0.0269P)*
+0.2058P]
where P = (F,> + 2F2)/3
(A6 ) max < 0.001
APmax =051 A7
Apumin = —0.50 e A3

Figure 2
A crystal packing diagram. Dashed lines indicate the hydrogen bonding
between adjacent polymeric chains.

Figure 3
A diagram showing the — stacking between neighboring benzimidazole
rings [symmetry code: (v) 2 —x,1 —y,2 — z].

Table 1

Selected geometric parameters (A, °).

Co—01 2.075 (3) 02—Cl1 1278 (5)
Co—N3 2.110 (4) Cl1—Cl12, 1.502 (7)
Co—03 2125 (3) Cc12—cC12' 1315 (8)
o1-Cl1 1253 (5)

O1—Co—N3 87.60 (13) N3—Co—-03 85.64 (14)
01—Co—03 89.97 (12)

Symmetry code: (i) —x, —y, 1 —z.
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Table 2

Hydrogen-bonding geometry (A, °).

D—H---A D—H H---A D---A D—H---A
O3—H31.--02 0.99 1.77 2.712 (5) 159
03—H32...02" 0.91 1.99 2.871 (5) 163
N1—H1---02" 0.86 2.01 2.827 (5) 158

Symmetry codes: (ii) 1 —x,1 —y,2 — z; (iii) —x,1 —y,1 —z.

H atoms of the water molecule were located in a difference Fourier
map and were included in structure-factor calculations with fixed
positional parameters and Ujs, = 0.05 A? Other H atoms were placed
in calculated positions with C—H distances of 0.93 A and N—H
distances of 0.86 A, and were included in the final cycles of refine-
ment in the riding model, with Uj,o(H) = 1.2U,q of the carrier atom.

Data collection: SMART (Bruker, 1999); cell refinement: SAINT
(Bruker, 1999); data reduction: SAINT; program(s) used to solve
structure: SIR92 (Altomare et al., 1993); program(s) used to refine
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 project was supported by the National Natural Science
Foundation of China (No. 29973036). The authors thank Dr
Chen-Hsiung Hung for assistance in the data collection.

References

Altomare, A., Cascarano, G., Giacovazzo, C. & Guagliardi, A. (1993). J. Appl.
Cryst. 26, 343-350.

Bruker (1999). SADABS (Version 2.0), SAINT (Version 6.02) and SMART
(Version 5.6). Bruker AXS Inc., Madison, Wisconsin, USA.

Chen, Z., Xu, D.-J., Li, Z.-Y., Wu, J.-Y. & Chiang, M. Y. (2003). J. Coord. Chem.
56, 253-259.

Deisenhofer, J. & Michel, H. (1989). EMBO. J. 8, 2149-2170.

Farrugia, L. J. (1997). J. Appl. Cryst. 30, 565.

Farrugia, L. J. (1999). J. Appl. Cryst. 32, 837-838.

Sheldrick, G. M. (1997). SHELXL97. University of Gottingen, Germany.

Siemens (1994). XP. Version 5.03. Siemens Analytical X-ray Instruments Inc.,
Madison, Wisconsin, USA.

Acta Cryst. (2003). E59, m753—-m755

Liu, Xu, Lin and Yin « [Co(C4H,04)(C,HN,)(H,0),1  M755



	mk1

