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The title complex, [Ag2(C7H4ClO2)2(C5H6N2)2]�H2O, lies

about an inversion center, with the water molecule on a

twofold rotation axis, and the AgI atom is three-coordinated

by two O atoms from two different but symmetry-related 4-

chlorobenzoate anions and one N atom from one 2-amino-

pyridine ligand. The 4-chlorobenzoate anion acts as a

bidentate ligand, bridging two inversion-related Ag atoms of

the complex and forming a dimer. In the crystal structure, the

molecules are linked through intramolecular and intermole-

cular NÐH� � �O and OÐH� � �O hydrogen bonds, forming

two-dimensional layers parallel to the bc plane.

Comment

The study of the variety of products in the self-assembly

processes between labile metal ions and ¯exible multidentate

ligands is an interesting topic in supramolecular chemistry

(Khlobystov et al., 2001; Zheng et al., 2003; Xu et al., 2001;

Santra et al., 2001; Zhu, Liu et al., 2003). The balance between

the formation of different structures is often subtle. Factors

that affect the coordination polymer topology include not only

the highly in¯uential forces of metal and ligand coordination

preferences but also the ambient conditions. The latter factor

is very important, but to our knowledge, seldom investigated.

Recently, we have reported a dinuclear silver(I) complex

with 2-aminopyridine and silver(I) 4-chlorobenzoate as the

starting materials, namely bis(�-4-chlorobenzoato-�2O:O)-

bis[(2-aminopyridine-�N)silver(I)] [(II); Zhu et al., 2004],

which was crystallized at room temperature. In order to study

the effects of temperature in the crystallization of the silver(I)

complex, in this paper, we use the same starting materials as

described for (II) to synthesize a different crystal structure of

the title compound at 273 K.
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The title compound, (I), consists of a dinuclear silver(I)

complex on an inversion center and a solvent water molecule

on a twofold rotation axis (Fig. 1). In the dinuclear silver(I)

complex, each Ag ion is three-coordinated by two O atoms

from two different but symmetry-related 4-chlorobenzoate

anions and one N atom from one 2-aminopyridine ligand. It

should be noted that the AgÐAg distance (Table 1) is

approximately equal to that in metallic silver, indicating an

apparent AgÐAg bond (Zhu, Zhang et al., 2003). Ignoring the

AgÐAg bond, the AgO2N coordination forms an approx-

imately T-shaped geometry at Ag1, with the three angles

subtended at the Ag atom being 162.59 (12), 95.17 (13) and

102.05 (13)�, while in (II), there is a Y-shaped geometry at

Ag1. This is caused by the larger strain of the four-membered

ring in (II) than that of the eight-membered ring in (I), as well

as the strong AgÐAg interaction in (I), which is very weak in

(II). We deduce that the lower strain and the stronger Ag±Ag

interactions in (I) compared to those in (II) are probably

caused by the crystallization at low temperature, which leads

to a slower crystallization process and causes the crystal

structure to be more stable.

The Ag1ÐO1 bond length is a little longer than Ag1ÐO2i

[symmetry code: (i) 2 ÿ x, 1 + y, 3
2 ÿ z], which is caused by the

intramolecular N2ÐH2B� � �O1 hydrogen bond. The intra-

molecular hydrogen bond decreases the electron density

around O1, and weakens the coordinate bond between Ag1

and O1. The Ag1ÐN1 bond length is much longer than the

value of 2.137 (4) AÊ observed in (II), which is probably caused

by the larger hindrance of the T-shaped Ag ion in (I) for the 2-

aminopyridine group than that of the corresponding Y-shaped

Ag ion in (II). All other bond lengths in (I) are within normal

ranges (Allen et al., 1987).

Through the strong interactions between the two Ag ions,

the eight-membered ring Ag1/O1/C7/O2/Ag1i/O1i/C7i/O2i is

severely compressed. As required by the crystallographic

symmetry, the atom Ag1 lies in the O1/O2/O1i/O2i plane. The

dihedral angle between the pyridine ring of the 2-amino-

pyridine group and the benzene ring of the 4-chlorobenzoate

anion is 3.9 (8)�.
In the crystal structure of (I), the molecules are linked

through intramolecular and intermolecular NÐH� � �O and

OÐH� � �O hydrogen bonds (Table 2), forming two-dimen-

sional layers parallel to the bc plane (Fig. 2).

Experimental

Ag2O (0.1 mmol, 23.2 mg) and 4-chlorobenzoic acid (0.2 mmol,

31.4 mg) were dissolved in a 30% aqueous ammonia solution (10 ml),

and the resulting solution was stirred for ca 10 min to give a clear

colorless solution. After the solution had cooled to 273 K, a cooled

solution of 2-aminopyridine (0.1 mmol, 9.4 mg) in acetonitrile (3 ml)

was added. The mixture was then stirred for 1 h, and the resulting

colorless solution was kept in a refrigerator for 10 d. Colorless block-

shaped crystals formed with slow evaporation of the solvent.

Crystal data

[Ag2(C7H4ClO2)2(C5H6N2)2]�H2O
Mr = 733.10
Monoclinic, C2=c
a = 27.387 (2) AÊ

b = 5.504 (3) AÊ

c = 17.879 (2) AÊ

� = 103.630 (2)�

V = 2619.2 (15) AÊ 3

Z = 4

Dx = 1.859 Mg mÿ3

Mo K� radiation
Cell parameters from 1127

re¯ections
� = 2.4±23.6�

� = 1.74 mmÿ1

T = 293 (2) K
Block, colorless
0.15 � 0.12 � 0.10 mm

Data collection

Bruker SMART CCD area-detector
diffractometer

! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.780, Tmax = 0.845

13354 measured re¯ections

2843 independent re¯ections
2598 re¯ections with I > 2�(I)
Rint = 0.033
�max = 27.0�

h = ÿ34! 34
k = ÿ7! 7
l = ÿ22! 22
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Figure 2
View of (I) (Spek, 2004), showing intramolecular and intermolecular NÐ
H� � �O and OÐH� � �O hydrogen bonds as dashed lines. Color codes:
green Ag, yellow Cl, red O, blue N and black C.

Figure 1
The structure of (I), showing the atom-numbering scheme. Displacement
ellipsoids are drawn at the 30% probability level.



Refinement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.053
wR(F 2) = 0.119
S = 1.23
2843 re¯ections
168 parameters
H atoms treated by a mixture of

independent and constrained
re®nement

w = 1/[�2(Fo
2) + (0.0498P)2

+ 4.3842P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.81 e AÊ ÿ3

��min = ÿ0.52 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

Ag1ÐO2i 2.207 (3)
Ag1ÐO1 2.233 (4)

Ag1ÐN1 2.352 (3)
Ag1ÐAg1i 2.8913 (17)

O2iÐAg1ÐO1 162.59 (12)
O2iÐAg1ÐN1 95.17 (13)

O1ÐAg1ÐN1 102.05 (13)

Symmetry code: (i) 2ÿ x; 1ÿ y; 1ÿ z.

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

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

N2ÐH2A� � �O1Wii 0.90 (4) 2.17 (4) 3.037 (6) 162 (4)
N2ÐH2B� � �O1 0.89 (4) 2.17 (2) 3.009 (6) 156 (5)
O1WÐH1W� � �O1 0.88 (5) 2.09 (6) 2.892 (4) 151 (6)

Symmetry code: (ii) x; yÿ 1; z.

Atoms H2A and H2B were located in a difference Fourier map

and re®ned isotropically, with the NÐH and H� � �H distances

restrained to 0.90 (1) and 1.41 (2) AÊ , respectively. Atom H1W was

also located in a difference Fourier map and re®ned isotropically, and

the Uiso(H) value ®xed at 0.08 AÊ 2. The other H atoms were placed in

idealized positions and allowed to ride on their parent atoms, with

CÐH distances of 0.93 AÊ and with Uiso(H) = 1.2Ueq(C).

Data collection: SMART (Bruker, 1998); cell re®nement: SAINT

(Bruker, 1998); data reduction: SAINT; program(s) used to solve

structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne

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

SHELXTL (Bruker, 1998) and PLATON (Spek, 2003); software

used to prepare material for publication: SHELXTL.

The authors thank the Education Of®ce of Anhui Province,

People's Republic of China, for research grant No.

2004kj300zd.
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