
The chemical and spectroscopic properties of mononuclear
copper complexes of pyrazole and its derivatives have been of
great interest in recent years.1–3 This is mainly because of
manipulation in making model compounds like tyrosinase and
hemocyanin for biological systems.4

A solution of 2,6-bis(3,5-dimethyl-N-pyrazolyl)5 (0.266 g, 1
mmol) in hot acetonitrile (20 ml) was added to CuCl2·2H2O
(0.171 g, 1 mmol) in hot MeOH (20 ml).  A solution of NaN3

(0.65 g, 1 mmol) in water (5 ml) was added to this mixture.  The
resulting mixture was set aside for three days and the dark-green
crystals which formed were filtered off and dried in air.  The
synthesis and chemical structure of the title compound is shown
in Fig. 1.  The IR spectrum of the [2,6-bis(3,5-dimethyl-N-
pyrazolyl)pyridine](azido)(chloro)copper(II) shows the
characteristic asymmetric N3 streching vibrations of the terminal
azide group at 2067 cm–1.  The IR spectra were recorded on a
Mattson 1000 FTIR.

In this study of [Cu(C15H17N5)(N3)Cl], the structure consists of
asymmetric monomers which have a triclinic unit cell
containing two molecules.  The complex possesses the first
coordination sphere including both halide (Cl) and pseudohalide
(N3) ligands.  A mononuclear copper complex with a similar
coordination sphere was previously investigated.6

As can be seen in Fig. 2, and the copper atom has a distorted-
square pyramidal geometry the five nearest neighbours around
the Cu atom are the three N atoms [Cu–N1 2.057(3), Cu–N3

1.982(3), Cu–N5 2.051(3)Å] from the 2,6-bis(3,5-dimethyl-N-
pyrazolyl ligand and an N atom [Cu-N6 1.928(3)Å] from the
azido group occupying the basal plane.  The axial position is
occupied by the Cl atom [Cu–Cl 2.4677(12)Å].  The copper
atom is located 0.32(5)Å above the plane formed by
N1/N3/N5/N6.  A significant deviation of the basal plane is also
evident from angles N1–Cu–N5 and N3–Cu–N6 with values of
152.76(13) and 158.45(16)˚, respectively.  The azido group is
almost linear with an N6–N7–N8 bond angle of 177.0(5)˚.

The crystal and experimental data are given in Table 1 and the
final atomic parameters are presented in Table 2.  Some of the
important coordinative bonds and angles are given in Table 3.
The possible hydrogen bonds indicate three intermolecular
hydrogen bonds.  These hydrogen bonds are rather weak
interactions, as can be seen from the details given in Table 4.
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In the title compound, the coordination around the Cu atom is a distorted square-pyramid involving three N atoms from
the ligand and one N atom from the azido group at the basal plane.  The Cl atom is located at the apical position.  The Cu
atom is 0.32(5)Å above the basal plane.  There are three intramolecular and four weak intermolecular hydrogen bonds in
the structure.  IR spectra confirm the asymmetric N3 stretching vibrations of the terminal azide group.
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Fig. 1 Synthesis and chemical structure.
Fig. 2 Molecular structure of the title compound, showing 50%
probability displacement ellipsoids.
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Table 1 Crystal and experimental data

Formula: C15H17N8ClCu
Formula weight = 408.35
Space group: P1
Crystal system: triclinic Z = 2
a = 8.6450(12)Å
b = 10.0026(11)Å
c = 10.7953(13)Å

 = 111.297(3)˚
= 96.260(2)˚
= 93.958(4)˚

V = 858.59(18)Å3

Dx =1.580 g/cm3

(Cu Kα) = 3.367 mm–1

T = 293 K
Color = dark green
Radiation Cu Kα (  = 1.5418 Å)
0.30 × 0.25 × 0.20 mm 
2 max = 74.2˚
No. of reflections = 3463
No. of reflection used = 3149(I > 2 (I))
No. of parameters = 227
R = 0.067
Rw = 0.185
Goodness-of-fit = 1.12
(∆ )max = 0.73 eÅ–3

(∆ )min = –0.61 eÅ–3

Measurement: Enraf-Nonius CAD-4
Program system: WinGX package
Structure determination: SHELXS97
Refinement: full matrix least-square SHELXL97
Treatment of hydrogen atoms: geometric calculation
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Table 2 Final atomic coordinates and equivalent isotropic 
thermal parameters for non-hydrogen atoms

Beq = (8π2/3)ΣiΣjUijai*aj*(ai·aj).

BeqAtom x y z

Table 3 Selected bond distances (Å) and angles (˚)

Table 4 Hydrogen bonding geometry (Å, ˚)

Symmetry codes: (i) 1–x, 1–y, 1–z  (ii) x, y, 1 + z  (iii) –x, –y, 1–z.


