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Abstract
C17H16CuN6OS ⋅ 0.5H2O, monoclinic, P21/c (no. 14), a =
10.3523(4) Å, b = 18.2609(9) Å, c = 9.9688(4) Å,
β = 103.918(4)°, Z = 4, V = 1829.21(13) Å3, Rgt(F ) = 0.0409,
wRref(F

2) = 0.1099, T = 291(2) K.

CCDC no.: 2065276

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 without
further purification. 1-[(2-Methyl-1H-benzoimidazol-1-yl)
methyl]-1H-benzotriazole (mbmb) was prepared according
to the literature method [4]. The ligand mbmb (0.02 mmol,
0.0053 g) in methanol (6 mL) was added dropwise to an
aqueous solution (6 mL) of Cu(CH3COO)2 (0.02 mmol,
0.0040 g). Then an aqueous solution (2 mL) of KSCN
(0.02 mmol, 0.0019 g) was added dropwise. The resulting
solution was allowed to stand at room temperature. After
three weeks blue crystals were obtained.

Experimental details

H atoms were placed in their geomertrically idealized po-
sitions and constrained to ride on their parent atoms.

Comment

N–Heterocyclic compounds are used as important ligands
in coordination chemistry and most of these complexes
have excellent activity such as anti-cancer activity, anti-

Table : Data collection and handling.

Crystal: Blue prism
Size . × . × . mm
Wavelength: Cu 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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bacterial activity and so forth [5–8]. Especially benzimid-
azole and benzotriazole compounds are widely used as
ligands. Imidazole is a N-containing heterocycle with
multiple biologial activities. As a pharmaceutical

intermediate, imidazole compounds can be used in the
production of anti-cancer drugs, anti-fungal drugs and
anti-diabetic drugs [9–11]. Benzotriazole, as a typical
N-donor ligand, easily binds to DNA, enzymes and re-
ceptors in the body through hydrogen bonding, π–π
interaction and coordination bonding [12–14].

X-ray crystallographic analysis reveals that the
compound centered on binuclear copper is a one-
dimensional chain structure, which crystallizes in the
monoclinic space group P21/c. As shown in Figure 1, each
Cu(II) ion is five-coordinated by two nitrogen donors
arising from twombmb ligands, one nitrogen atoms from
a thiocyanate and two oxygen atoms from two coordi-
nated methanoato ligands in a distored pyramid geom-
etry (with the Cu1–N1 bond length of 2.023(2) Å, the
Cu1–N5ii bond length of 2.425(3) Å, the Cu1–N6 bond
length of 1.937(3) Å, and the Cu1–O1 bond length of
1.9381(18) Å, the Cu1–O1i bond length of 1.9222(19) Å,
symmetry code: i = 1−x, 1−y, −z; ii = 1−x, 1−y, 1−z; iii = x,
y, −1+z). The bond angles around Cu(II) ion range from
76.63(8) to 169.57(12)°. In each mbmb ligand, the dihe-
dral angle between benzotriazole and benzimidazole is
75.617(62)°. Due to the existence of guest water mole-
cules, there are O–H⋯S hydrogen bonds between guest
water molecules and SCN− groups. The geometric pa-
rameters are all in the expected ranges [15, 16].
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

Cu . () . () . () . ()
Sa

. () . () . () . ()
SAb

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

. () . () . () . ()*
HAc

. . . .*
HBc

. . . .*

a Occupancy: .(), bOccupancy: .(), cOccupancy: ..
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