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The title compound, [Ag2(C2F3O2)2(C5H6N2)2], is a dinuclear

AgI complex with inversion symmetry. Each Ag atom is three-

coordinated by two N atoms from two different 2-amino-

pyridine ligands and by one O atom from a tri¯uoroacetate

anion, giving an approximately trigonal coordination environ-

ment. In the crystal packing, molecules are connected by NÐ

H� � �O and NÐH� � �F hydrogen bonds, forming layers parallel

to the (001) plane.

Comment

AgI complexes with carboxylate anions as counter-ions or

ligands are a group of metal compounds that, because of their

wide usage in many ®elds, have been structurally characterized

over the past 30 years (Smith et al., 1996; Kristiansson, 2001;

Nomiya et al., 2000; Wei et al., 1998; Zheng et al., 2001).

Studying the variety of products in the self-assembly processes

between labile metal ions and ¯exible multidentate ligands is

an interesting topic in supramolecular chemistry. The balance

between the formation of different structures is often subtle.

Factors that affect the coordination topology include not only

the highly in¯uential factors of metal and ligand coordination

preferences but also anion-based in¯uences. The latter factor

is particularly notable in AgI coordination complexes

(Erxleben, 2001; Khlobystov et al., 2001). Owing to the

versatile coordination sphere of AgI, coordination numbers

from two to six are possible, and because of the relatively

weak nature of many AgI±ligand interactions, including some

anion±Ag interactions, such compounds are particularly

susceptible to the in¯uence of weaker supramolecular forces.

However, the different nucleophilicities and sizes of the

anions must be a signi®cant factor in recognizing the different

molecular structures. More work needs to be performed to

understand better the controlling effect of anions, which is

now becoming an interesting topic in supramolecular chem-

istry (Cai et al., 2002; Xu et al., 2001).

Recently, we have reported two AgI complexes with

2-aminopyridine and different counter-anions, viz. bis(2-

aminopyridine-�N1)(benzoato-�O)silver(I), (II) (Zhu, Usman

et al., 2003) and bis(�-4-chlorobenzoato-�2O:O)bis[(2-amino-

pyridine-�N)silver(I)], (III) (Zhu et al., 2004). These are both

three-coordinate AgI complexes, although (II) is mononuclear

and (III) is O-bridged dinuclear. In order to study the effects

of the counter-anions in the construction of AgI coordination

polymers with 2-aminopyridine, the structure of the novel title

compound, (I), is reported here.

Complex (I) is a dinuclear AgI complex which exhibits

inversion symmetry (Fig. 1). Each AgI ion in the complex is

three-coordinated by two N atoms from two different

2-aminopyridine ligands and by one O atom from a tri-

¯uoroacetate anion, giving an approximately trigonal coordi-

nation environment (Table 1). Atom Ag1 deviates from the

N1/O2/N2i trigonal plane by 0.188 (3) AÊ [symmetry code: (i)

ÿx, 1 ÿ y, 2 ÿ z]. The Ag1ÐN1 bond length [2.269 (3) AÊ ] is

slightly longer than the corresponding bond length in (II)

[2.230 (3) AÊ ] and is much longer than that in (III)

[2.137 (4) AÊ ]. These differences are probably caused by the
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Figure 1
The structure of (I), showing the atom-numbering scheme. Displacement
ellipsoids are drawn at the 30% probability level. Broken lines indicate
intramolecular hydrogen bonds. Atoms labeled with the suf®x A are at
the symmetry position (ÿx, 1 ÿ y, 2 ÿ z).



coordination of atom N2 to the other AgI ion in (I), which

decreases the electron density around atom N1 and weakens

the bond strength between atoms Ag1 and N1. The structure

of the present complex, with an eight-membered ring, is very

different from that of (II) and (III). In (I), both the amine N

atoms and the pyridine N atoms contribute to the coordina-

tion of the Ag atoms; however, in (II) and (III), only the

pyridine N atoms take part in the coordination, while the

amine N atoms participate in the formation of intermolecular

NÐH� � �O hydrogen bonds and do not coordinate to the Ag

atoms.

The structural differences between (I) and compounds (II)

and (III) might be caused by the different counter-ions used in

the preparation of the complexes. In (I), the counter-ion is the

tri¯uoroacetate anion, while in (II) and (III), the counter-ions

are, respectively, the benzoate and 4-chlorobenzoate anions.

The AgÐO(carboxylate) bond in (I) is weakened by the

electro-attracting effect of the tri¯uoromethyl group. In fact,

the Ag1ÐO2 bond length in (I) is slightly longer than the

corresponding bond length [2.344 (4) AÊ ] observed in (II) but

is much shorter than the Ag� � �O weak interaction

[2.813 (4) AÊ ] observed in another AgI±tri¯uoroacetate

complex, viz. bis(4-aminopyridine)silver(I) tri¯uoroacetate,

(IV), which is a mononuclear complex with a linear N(py)Ð

AgÐN(py) bond (Zhu, Zeng et al., 2003). In (I), atom O2 is

coordinated to atom Ag1 through a strong chemical bond,

while in (IV), the O atom is connected to the Ag atom via a

weak interaction.

In (I), another eight-membered ring (Ag1/N1/C5/N2/H2C/

O1/C7/O2) is formed through an intramolecular NÐH� � �O
hydrogen bond. Furthermore, the dinuclear complexes are

linked via NÐH� � �O/F hydrogen bonds (Table 2) to form

layers parallel to the (001) plane (Fig. 2). There are also �±�
interactions between the pyridine rings at (x, y, z) and (ÿx,

1 ÿ y, 1 ÿ z), with a centroid separation of 3.78 (2) AÊ and a

plane-to-plane distance of 3.34 (2) AÊ .

Experimental

All reagents and solvents were used as obtained without further

puri®cation. Silver tri¯uoroacetate (0.1 mmol, 22.1 mg) and

2-aminopyridine (0.1 mmol, 9.4 mg) were dissolved in an ammonia

solution (10 ml, 30%). The mixture was stirred for about 20 min at

room temperature to give a clear colorless solution. The resulting

solution was kept in air and, after slow evaporation of the solvent for

10 d, crystals of (I) formed; these were isolated, washed three times

with water and dried in a vacuum desiccator using anhydrous CaCl2

(yield 72%). Elemental analysis, calculated: C 26.7, H 1.9, N 8.9%;

found: C 26.5, H 2.0, N 8.9%.

Crystal data

[Ag2(C2F3O2)2(C5H6N2)2]
Mr = 315.01
Triclinic, P1
a = 6.791 (2) AÊ

b = 7.731 (2) AÊ

c = 8.732 (2) AÊ

� = 92.01 (3)�

� = 92.17 (3)�


 = 91.09 (3)�

V = 457.7 (2) AÊ 3

Z = 2
Dx = 2.286 Mg mÿ3

Mo K� radiation
Cell parameters from 872

re¯ections
� = 2.2±23.7�

� = 2.23 mmÿ1

T = 293 (2) K
Block, colorless
0.31 � 0.22 � 0.20 mm

Data collection

Bruker SMART CCD area-detector
diffractometer

! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.545, Tmax = 0.664

2109 measured re¯ections

1789 independent re¯ections
1712 re¯ections with I > 2�(I )
Rint = 0.016
�max = 26.5�

h = ÿ8! 8
k = ÿ9! 9
l = ÿ10! 5

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.031
wR(F 2) = 0.084
S = 1.04
1789 re¯ections
137 parameters
H-atom parameters constrained

w = 1/[�2(F 2
o) + (0.0577P)2

+ 0.418P]
where P = (F 2

o + 2F 2
c )/3

(�/�)max < 0.001
��max = 0.81 e AÊ ÿ3

��min = ÿ0.87 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.159 (7)

The diffraction measured fraction �full was low (0.94) as a result of

an unexpected error of the X-ray diffraction instrument during data

collection. All H atoms were placed in idealized positions and

constrained to ride on their parent atoms, with NÐH distances of
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Figure 2
The crystal packing of (I), viewed along the c axis. Broken lines indicate
intermolecular hydrogen bonds.

Table 1
Selected geometric parameters (AÊ , �).

Ag1ÐN1 2.269 (3)
Ag1ÐN2i 2.283 (3)

Ag1ÐO2 2.384 (3)
Ag1ÐAg1i 3.140 (2)

N1ÐAg1ÐN2i 134.02 (11)
N1ÐAg1ÐO2 102.19 (11)

N2iÐAg1ÐO2 121.71 (10)

N1ÐAg1ÐO2ÐC7 57.9 (3) N2iÐAg1ÐO2ÐC7 ÿ107.8 (3)

Symmetry code: (i) ÿx; 1ÿ y; 2ÿ z.



0.90 AÊ and CÐH distances of 0.96 AÊ , and with Uiso(H) values ®xed at

0.08 AÊ 2.

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

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

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

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

SHELXTL (Sheldrick, 1997b); 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.

Supplementary data for this paper are available from the IUCr electronic
archives (Reference: OB1201). Services for accessing these data are
described at the back of the journal.
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Table 2
Hydrogen-bonding geometry (AÊ , �).

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

N2ÐH2A� � �O1ii 0.90 2.30 3.095 (4) 146
N2ÐH2A� � �F1ii 0.90 2.52 3.314 (5) 148
N2ÐH2C� � �O1 0.90 2.06 2.943 (4) 167

Symmetry code: (ii) ÿx; 2ÿ y; 2ÿ z.


