metal-organic papers

Acta Crystallographica Section E
Structure Reports
Online

ISSN 1600-5368

Zhi-Yong Wu,? Duan-Jun Xu,**
Jing-Yun Wu® and Michael Y.
Chiang”

?Department of Chemistry, Zhejiang University,

Hangzhou, Zhejiang, People’s Republic of

China, and bDepartment of Chemistry, National

Sun Yat-Sen University, Kaohsiung, Taiwan

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

Key indicators

Single-crystal X-ray study
T=298K

Mean o(C-C) = 0.003 A

R factor = 0.022

wR factor = 0.064
Data-to-parameter ratio = 13.8

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

© 2002 International Union of Crystallography

Printed in Great Britain — all rights reserved

Redetermination of catena-poly[diaqua(oxy-
diacetato-O,0’,0")cobalt(ll) monohydrate]

The structure of the title compound, catena-poly[[[diaqua-
cobalt(II)]-u-oxydiacetato-«*0,0’,0":0"")cobalt(II)] mono-
hydrate], {[Co(C,H40s5)(H,0),]-H,0},, (1), was first
determined and reported by Hatfield et al. [Proc. Indian
Acad. Sci. Chem. Sci. (1987), 98, 23-31]. We present here a
redetermination, with appreciably improved accuracy and
successful location of H atoms. In the crystal structure,
oxydiacetate plays the role of both chelating and bridging
ligand, resulting in he formation of polymeric chains of
complex molecules along the crystallographic b axis. Water
molecules occupy the apical positions, thus completing the
coordination octahedron of the Co™ atom. The polymeric
chains are interlinked via intermolecular hydrogen bonding
between carboxylate and water molecules, forming the three-
dimensional supramolecular structure.

Experimental

A mixture of CoCl, (0.12 g, 0.5 mmol) and oxydiacetic acid mono-
hydrate (0.076 g, 0.5 mmol) in acetonitrile (10 ml) was refluxed for
several minutes until the solids had completely dissolved. A small
amount of pyridine (80 ul) was introduced into the solution and a
blue precipitate immediately appeared. Water (3 ml) was added
dropwise, the blue precipitate gradually disappeared and the color of
the solution changed to red. The red solution was refluxed for 30 min
and then filtered. The filtrate was cooled and kept at room
temperature. Red crystals were obtained after 2 d.

Crystal data
[Co(C4H405)(H,0),]-H,O
M, = 245.05

Monoclinic, P2;/n

D,=1977Mgm™>
Mo Ko radiation
Cell parameters from 20

a=71220(12) A reflections

b =10.3935 (7) A 6 = 5.0-10.3°

¢ = 11.1259 (10) A w=210mm™"

B =91.529 (10)° T =298 (2) K

V =82327 (17) A? Prism, red

Z=4 0.40 x 0.32 x 0.32 mm
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Data collection

Rigaku AFC-7S diffractometer R, = 0.019

w/26 scans Omax = 26.0°

Absorption correction: ¥ scan h=0—38
(North e al., 1968) k=0— 12
Tinin = 0451, Tpax = 0511 [=-13 > 13

3 standard reflections
every 150 reflections
intensity decay: 0.7%

1757 measured reflections
1624 independent reflections
1458 reflections with I > 20 (1)

Refinement

Refinement on F?
R[F? > 20(F?)] = 0.022
wR(F?) = 0.064

S =1.08

1624 reflections

118 parameters

H-atom parameters constrained

w = 1/[o*(F,?) + 0.4775P]
where P = (F,> + 2F2)/3

(A/0)max = 0.001

Apmax =035¢ A7

APmin = —033 ¢ A7

Table 1

Selected interatomic distances (A).

Co—O1 2.1045 (14) Co—04 2.1041 (15)
Co—02' 2.0345 (14) Co—06 2.1213 (15)
Co—03 2.0798 (15) Co—07 2.0841 (17)
Symmetry code: (i) 1 —x,i+y,1—z.

Table 2

Hydrogen-bonding geometry (A, °).

D—H---A D—H H A DA D—H---A
06—H61- - -04" 0.88 1.82 2.700 (2) 179
O6—H62- - -OS?" 0.85 1.89 2.730 (2) 167
O7—H71---05" 0.95 1.86 2.807 (2) 174
O7—H72---08 0.86 1.87 2.687 (2) 158
O8—HSI---06" 0.89 2.00 2.876 (2) 168
0O8—H8§2---01" 0.88 1.92 2.806 (2) 176

Symmetry codes: (i) 1—x,1—y,—z (i) x—1,y,z; (iv) x—%3i—-y.3i+z (V)
THx -y i+ (vi)14+xy, 2

The H atoms of the methylene groups were placed in calculated
positions, with C—H = 0.97 A, and were included in the final cycles of
refinement as riding, with Ujso(H) = 1.2U,q of the carrier atoms. The
H atoms of the water molecule were located in a difference Fourier
map and included in the structure-factor calculations with fixed
positional and isotropic displacement parameters Ujs, = 0.08 A2

Data collection: MSC/AFC Diffractometer Control Software
(Molecular Structure Corporation, 1992); cell refinement: MSC/AFC
Diffractometer Control Software; data reduction: TEXSAN (Mole-
cular Structure Corporation, 1985); program(s) used to solve struc-
ture: SIR92 (Altomare et al, 1993); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
ORTEP-3 for Windows (Farrugia, 1997).

This project was supported by the National Natural Science
Foundation of China (No. 29973036).

Figure 1

A section of the structure of the title compound, with 30% probability
displacement ellipsoids, showing the Co-atom coordination environment
(the symmetry code is as in Table 1).
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Figure 2

A packing diagram showing the polymeric chains linked by intermole-
cular hydrogen bonding between coordinated water and carboxylate
groups.
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