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The reaction of silver perchlorate with 2-amino-3-methylpyridine gives a one-dimensional
zigzag coordination polymer {[Ag(2-amino-3-methylpyridine)](ClO4)}1 (1) consisting of single
chains. The geometry of all Ag(I) cations is linear: each ion links together two 2-pyridyl
(Ag1) rings and two 2-amino (Ag2) groups, with the ligand exhibiting a ‘head-to-head’
orientation. Crystal data: monoclinic P2(1)/c, a¼ 5.2296(8), b¼ 20.668(3), c¼ 8.8716(14) Å,
�¼ 100.359(3)�, V¼ 943.3(3) Å3, Z¼ 2, Dc¼ 2.214Mg/m3, �¼ 2.409mm�1, F(000)¼ 612,
R1¼ 0.0426, wR1¼ 0.0980 [I>2�(I)], S¼ 0.969.
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1. Introduction

Metal coordination polymers derived from polydentate nitrogen ligands are an area of
increasing interest because of their intriguing structural diversity and possible applica-
tions as electrical conductors, molecular magnets and antibacterial agents [1].
Coordination polymers based on Ag(I) cations, in particular, are attracting attention
[2]. Because of the high lability of the Ag-donor atom bond [3] the process of coordina-
tion polymer formation is reversible; the resulting Ag(I) coordination polymers can
generally be crystallized, allowing investigation by single-crystal X-ray diffraction.
The coordination sphere of Ag(I) is very flexible and can adopt linear, trigonal, tetra-
hedral, trigonal pyramidal and octahedral geometries [4]. The design and structure of
coordination polymers derived from Ag(I) with N-donor ligands and their role in the
investigation of weak noncovalent interactions in the solid state has been reviewed
by Khlobystov et al. [5]. The use of amino-pyridine as a bridging ligand coordinating
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to Ag(I) to construct supramolecular species has yet not been reported. We report here
the synthesis and X-ray structure of a one-dimensional zigzag coordination polymer,
{[Ag(2-amino-3-methylpyridine)](ClO4)}1 (1).

2. Experimental

2.1. Materials and instrumentation

2-Amino-3-methylpyridine was purchased from Acros and used without further purifi-
cation. AgClO4 was synthesized using AgOH and HClO4. All solvents were of analyti-
cal grade. CAUTION: Perchlorate salts of metal complexes with organic ligands are
potentially explosive and should be handled with care.

IR spectra were recorded in the range 4000–500 cm�1 on a Perkin-Elmer 1600 FT-IR

spectrophotometer using KBr pellets. Elemental analyses were performed on a

Perkin-Elmer 2400/II automatic analyzer.

2.2. Synthesis of {[Ag(2-amino-3-methylpyridine)](ClO4)}1

Solutions of AgClO4 (1mmol, 0.207 g) in water (10mL) and 2-amino-3-methylpyridine
(1mmol, 0.108 g) in ethanol (20mL) were mixed together. Avoiding light, the mixture
was stirred for 2 h at room temperature and the filtrate was allowed to stand for 6 days
at ambient temperature; colorless plate crystals of 1 were obtained. Yield: 52%
based on silver. Anal. Calcd. for C12H14Ag2Cl2N4O8(%): C, 22.92; H, 2.24; N, 8.90.
Found: C, 22.89; H, 2.30; N, 9.02. Main IR (KBr, cm�1) data: 3419(m) v(N–H),
1600(s), 1572(m), 1099(s) v(Cl–O), 637(m), 613(w), 408(w).

2.3. X-ray crystallography

Crystallographic data for 1 were collected with a Bruker CCD area detector diffractom-
eter equipped with graphite-monochromatized Mo K� X-ray radiation (�¼ 0.71073 Å,
50 kV, 150mA) using the !–� scan mode in the range 2.58� �� 27.54 at 293K.
Raw frame data were integrated with the SAINT [6] program. The structure was
solved by direct methods using SHELXS-97 and refined by full-matrix least-squares
on F2 using SHELXL-97 [7]. An empirical absorption correction was applied with
the program SADABS [8]. All nonhydrogen atoms were refined anisotropically.
Hydrogen atoms were set in calculated positions and refined by a riding mode, with
a common thermal parameter. All calculations and graphics were performed with
SHELXTL [7].

Crystallographic data for compound 1: Crystal dimensions 0.30� 0.20� 0.18mm,

C12H14Ag2Cl2N4O8, Mr¼ 628.91, monoclinic, P21/c, a¼ 5.2296(8), b¼ 20.668(3),

c¼ 8.8716(14) Å, �¼ 100.359(3)�, V¼ 943.3(3) Å3, Z¼ 2, Dc¼ 2.214Mgm�3,

�¼ 2.409mm�1, R1¼ 0.043, wR2¼ 0.098 [I� 2�(I)], goodness-of-fit 0.969. A total of

6342 reflections are collected with 2172 independent reflections (Rint¼ 0.0484). The lar-

gest peak and hole on the final difference-Fourier map are 0.598 and �0.664 e Å�3,

respectively. CCDC deposition number: 218143.
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3. Results and discussion

An ORTEP drawing, a space-filling drawing and a packing view of compound 1 are
shown in figures 1, 2 and 3, respectively. The important bond distances and angles
are shown in figure 1.

X-ray crystal structure analysis reveals that compound 1 is a one-dimensional zigzag
coordination polymer consisting of repeating [Ag2(2-amino-3-methylpyridine)2](ClO4)2
units (figure 1). As shown in figure 1, similar to {Ag(2,40-pyph)(PF6)MeCN}1 [5], the
geometry of all Ag(I) cations is linear and the ligands exhibit a ‘head-to-head’ orienta-
tion. There are two types of silver(I) ions in complex 1. Ag(1) is strongly coordinated by
two nitrogen atoms, N(1) and N(1A), of pyridine rings from two different ligands.
Ag(2) is strongly coordinated by two nitrogen atoms, N(2) and N(2B), of amino
groups from two different ligands. The perchlorate remains uncoordinated. The
bond distances Ag(1)–N(1) and Ag(1)–N(1A) are 2.186(4) Å and shorter than those
of silver(I)–nitrogen bonds from pyridine- or pyrazine-based systems such as
[Ag(pesp)]n�n and [Ag(PIP)]nþ4ðeÞ

n . The N(1)–Ag(1)–N(1A) bond angle is 180.000(1)�,
indicating the linear geometry of Ag(1). However, the bond distances of Ag(2)–N(2)
and Ag(2)–N(2A) are 2.288(3) Å, very close to that of [Ag2(L)](ClO4)2 [L¼ 2,3-bis

Figure 1. Fragment of the zigzag one-dimensional chain of {[Ag(2-amino-3-methylpyridine)](ClO4)}1.
Perchlorate anions are omitted for clarity. Selected bond distances (Å) and angles (�): Ag(1)–N(1A)
2.186(4), Ag(1)–N(1) 2.186(4), Ag(2)–N(2) 2.288(3), Ag(2)–N(2B) 2.288(3); N(1A)–Ag(1)–N(1) 180.000(1),
N(2)–Ag(2)–N(2B) 180.00(19).

Figure 2. Space-filling drawing of complex 1. The perchlorate anions are omitted for clarity.
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(60-methyl-20-pyridylmethylsulfanylmethyl)pyrazine] [9]. The N(2)–Ag(2)–N(2A) bond
angle is 180.00(19)�, indicating the ideal linear coordination geometry of Ag(2) in 1.
Obviously, no metal–metal interaction occurs as a result of the long distances between
the neighboring silver(I) ions [4.436 Å for Ag(1)� � �Ag(2)]. In addition, because of the

strong hydrogen-bonding interaction between amino groups of the ligand and counter-
ion ClO4 [e.g. N(2)–H(2A)� � �O(4) 2.922(5) Å], a two-dimensional network is con-
structed (figure 3).

In conclusion, we have demonstrated the formation of a one-dimensional zigzag
coordination polymer derived from 2-amino-3-methylpyridine and silver(I) ion.
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Figure 3. Packing view of complex 1 from the boc plane.

564 Z.-F. Chen et al.

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
5
6
 
2
3
 
J
a
n
u
a
r
y
 
2
0
1
1



[2] S.R. Batten, J.C. Jeffery, M.D. Ward. Inorg. Chim. Acta, 292, 231 (1999).
[3] G. Wilkinson (Ed.). Comprehensive Coordination Chemistry, Vol. 5, p. 786 (1987).
[4] (a) B.F. Abrahams, P.A. Jackson, R. Robson. Angew. Chem., Int. Ed. Engl., 37, 2656 (1998).

(b) O. Mamula, F.J. Monlien, A. Porquet, G. Hopfgartner, A.E. Merbach, A. von Zelewsky. Chem.
Eur. J., 7, 533 (2001). (c) C. Richardson, P.J. Steel. Eur. J. Inorg. Chem., 405 (2003). (d) D. Sun,
R. Cao, Y. Sun, W. Bi, X. Li, M. Hong, Y. Zhao. Eur. J. Inorg. Chem., 38 (2003). (e) P.J. Steel,
N.C. Webb. Eur. J. Inorg. Chem., 2257 (2002). (f) F. Haftbaradaran, N.D. Draper, D.B. Leznoff, V.E.
Williams. J. Chem. Soc., Dalton Trans., 2105 (2003).

[5] A.N. Khlobystov, A.J. Blake, N.R. Champness, D.A. Lemenovskii, A.G. Majouga, W.V. Zyk,
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