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The Cu atom in the zwitterionic title compound, [Cu(C7H6-

NO2S)2(H2O)4], lies on a center of symmetry. It is linked to the

pyridyl N atoms of two anionic groups and to four water

molecules in an octahedral arrangement. The compound is

isostructural with the Ni analog, whose structure has been

reported [Zhang, Fang, Wu & Ng (2004). Acta Cryst. E60,

m135±m136].

Comment

The Cu atom in the centrosymmetric zwitterionic title

compound, [Cu(C7H6NO2S)2(H2O)4], (I), is linked to the

pyridyl N atoms of two anionic groups and to four water

molecules in an octahedral environment. The compound is

isostructural with the Ni analog (Zhang et al., 2004a), whose

structure has been described in detail.

The Mn, Co and Zn pyridylthioacetates have different

formulations (Qin et al., 2004; Zhang et al., 2003, 2004b).

Experimental

Copper(II) chloride (0.11 g, 0.8 mmol), (4-pyridylthio)acetic acid

(0.09 g, 0.6 mmol), 4,40-bipyridine (0.06 g, 0.4 mmol) and water (7 ml)

in a 4:3:2:1500 molar ratio were mixed and the pH of the solution was

adjusted to 8 by adding 2N sodium hydroxide. The mixture was

transferred to a 15 ml Te¯on-lined stainless-steel reactor, which was

heated at 433 K for 108 h. Blue crystals of the title compound were

recovered in about 60% yield.

Crystal data

[Cu(C7H6NO2S)2(H2O)4]
Mr = 471.98
Monoclinic, P21=a
a = 7.481 (1) AÊ

b = 10.453 (2) AÊ

c = 12.123 (2) AÊ

� = 107.435 (2)�

V = 904.4 (3) AÊ 3

Z = 2

Dx = 1.733 Mg mÿ3

Mo K� radiation
Cell parameters from 1559

re¯ections
� = 2.7±26.4�

� = 1.49 mmÿ1

T = 298 (2) K
Prism, blue
0.20 � 0.16 � 0.05 mm

Data collection

Bruker SMART APEX area-
detector diffractometer

' and ! scans
Absorption correction: multi-scan

(SADABS; Bruker, 2002)
Tmin = 0.529, Tmax = 0.929

4867 measured re¯ections

1953 independent re¯ections
1671 re¯ections with I > 2�(I)
Rint = 0.03
�max = 27.1�

h = ÿ9! 9
k = ÿ13! 13
l = ÿ10! 15
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Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.059
wR(F 2) = 0.186
S = 1.20
1953 re¯ections
136 parameters
H atoms treated by a mixture of

independent and constrained
re®nement

w = 1/[�2(Fo
2) + (0.0727P)2

+ 3.5831P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.89 e AÊ ÿ3

��min = ÿ0.68 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

Cu1ÐO1w 2.066 (4)
Cu1ÐO2w 2.044 (4)

Cu1ÐN1 2.101 (4)

O1wÐCu1ÐO2w 89.4 (2)
O1wÐCu1ÐO2wi 90.6 (2)
O1wÐCu1ÐN1 91.2 (2)

O1wÐCu1ÐN1i 88.9 (2)
O2wÐCu1ÐN1 87.3 (2)
O2wÐCu1ÐN1i 92.7 (2)

Symmetry code: (i) 1ÿ x; 1ÿ y; 1ÿ z.

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

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

O1wÐH1w2� � �O1ii 0.85 1.94 2.758 (6) 163
O1wÐH1w1� � �O1iii 0.85 2.04 2.840 (6) 157
O2wÐH2w1� � �O2iv 0.85 1.94 2.738 (6) 156
O2wÐH2w2� � �O2ii 0.85 1.93 2.724 (6) 156
C7ÐH7� � �O1iii 0.93 2.49 3.395 (6) 163

Symmetry codes: (ii) 2ÿ x; 1ÿ y; 2ÿ z; (iii) 3
2ÿ x; yÿ 1

2; 2ÿ z; (iv) x; y; zÿ 1.

C-bound H atoms were placed at calculated positions in the riding-

model approximation (CÐH = 0.93 AÊ for aromatic H atoms and CÐ

H = 0.97 AÊ for aliphatic H atoms); water H atoms were placed at

chemically sensible positions by using the HYDROGEN option

(Nardelli, 1999) in the WinGX suite (Farrugia, 1999), and were

re®ned with distance restraints of OÐH = 0.85 (1) AÊ and H� � �H =

1.39 (1) AÊ . For all H atoms, the Uiso values were set at 1.2Ueq of the

parent atom. The structure solution was carried out using atomic

coordinates taken from the isostructural Ni analog (Zhang et al.,

2004a).

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

(Bruker, 2002); data reduction: SAINT; program(s) used to re®ne

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

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

publication: SHELXL97.

The authors thank Shanxi Normal University and the

University of Malaya for generously supporting this study.
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Figure 1
ORTEPII (Johnson, 1976) plot of (I), with displacement ellipsoids drawn
at the 50% probability level. H atoms are drawn as spheres of arbitrary
radii.
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