
Yan Chen*

Crystal structure of catena-poly[(μ2-1-((2-ethyl-
4-methyl-1H-imidazol-1-yl)methyl)-1H-
benzotriazole-κ2N:N′)-(nitrato-κ2O,O′)silver (I)],
C13H15Ag1N6O3

https://doi.org/10.1515/ncrs-2021-0316
Received August 4, 2021; accepted August 29, 2021;
published online September 16, 2021

Abstract
C13H15Ag1N6O3, monoclinic, P21/c (no. 14), a = 9.0684(6) Å,
b = 21.5490(10) Å, c = 9.1728(7) Å, β = 118.101(10)°, Z = 4,
V = 1581.2(2) Å3, Rgt(F ) = 0.0425, wRref (F

2) = 0.0877,
T = 293(2) K.

CCDC no.: 2106204

A part of the polymeric title structure is shown in the
figure. Table 1 contains crystallographic data and Table 2
contains the list of the atoms including atomic coordinates
and displacement parameters.

Source of material

All starting materials are commercially available and used
without further purification. The 1-((2-ethyl-4-methyl-1H-
imidazol-1-yl)methyl)-1H-benzotriazole (emimb) was pre-
pared according to the literature method [4]. The ligand
emimb (0.04 mmol, 0.0096 g) in methanol (6 mL) was
added dropwise to an aqueous solution (6 mL) of Ag(NO3)2
(0.04 mmol, 0.0093 g). The resulting solution was allowed
to stand at room temperature. After two weeks colorless
crystals were obtained from the dried in air.

Experimental details

H atoms were placed in their geometrically idealized
positions and constrained to ride on their parent atoms.

Comment

In recent years, the study of metal complexes has
been mainly tractive because of their potential applica-
tions [5–8]. Imidazole derivatives play an important role
in the synthesis of metal complexes since these com-
pounds have special coordination abilities to different
metal ions, such as silver [9], zinc [10] and copper [11].
Although a great deal of studies has been carried out on
imidazole, only a little attention has been paid to

Table : Data collection and handling.

Crystal: Colorless prism
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: Xcalibur, ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: , , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: CrysAlisPRO [], SHELX [],
Diamond []
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compounds of benzotriazole systems containing an
imidazole moiety.

X-ray crystallographic analysis reveals that the
compound is a one-dimensional chain structure. As
shown in the Figure, each Ag(I) ion is four coordinated
by two nitrogen donors arising from two emimb ligands,
and two oxygen atoms from one coordinated nitrate ion
in a distorted tetrahedral coordination geometry (with
the Ag1–N2 bond lengths of 2.263(3) Å, the Ag1–N6 bond
lengths of 2.153(3) Å, and the Ag1–O1 bond lengths of
2.498(3) Å, the Ag1–O2 bond lengths of 2.559(3) Å.). The
bond angles around Ag(I) ion range from 49.69(9) to
138.18(11)°. In each emimb ligand, the dihedral angle

between benzotriazole and imidazole is 61.3°. The dis-
tance between two Ag ions bridged by the emimb ligand
is 8.541 Å. In addition, the benzotriazole rings in adja-
cent chain are parallel, with an average interplanar
distance of 3.728 Å. The geometric parameters are all in
the expected ranges for coordinated benzotriazole li-
gands [12, 13].
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

Ag . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . −. . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
C −. () . () . () . ()
H −. . . .*
C −. () . () . () . ()
C . () . () . () . ()
C −. () . () . () . ()
HA −. . . .*
HB −. . . .*
HC −. . . .*
C . () . () . () . ()
HA . . −. .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N −. () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
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