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Abstract

C18H23Cl2CuN3, monoclinic, P21/c (no. 14), a = 8.291(2) Å,
b = 13.970(3) Å, c = 15.330(3) Å, ' = 90.328(5)°,
V = 1775.6 Å3, Z = 4, Rgt(F) = 0.0272, wRref(F

2) = 0.0736,
T = 101 K.

Source of material

All chemicals were purchased from Sigma-Aldrich and used as
received. N,N-Bis(pyridine-2-ylmethyl)cyclohexamine (1 mmol,
0.282 g) and copper (II) acetate (1 mmol, 0.183 g) were dissolved
separately in methanol (5 ml). N,N-Bis(pyridine-2-ylmethyl)-
cyclohexamine was added drop-wise to the copper(II) solution
while stirring vigorously. Sodium chloride (3 mmol, 0.179 g) was
added to the reaction mixture and stirred until all the sodium chlo-
ride was dissolved. The methanol was allowed to evaporate
slowly to obtain the product as brilliant green crystals suitable for
X-ray diffraction. Yield: 0.26 g, 61.90%.

Experimental details

In the structure all the H atoms were positioned geometrically and
refined discemible using a riding model, with C–Hmethine = 1.00 Å;
C–Hmethylene = 0.99 Å; C–Haromatic = 0.95 Å. The H atom isotropic
displacement parameters were fixed; Uiso(H) = 1.2Ueq(C) for aro-
matic, methylene and methine, allowing them to ride on the par-
ent atom.

Discussion

The bidentate ligand, 2,2-dipyridylamine is considered one of the
classical ligands and has been the subject of numerous studies
since the 1980's [1]. The ligand can be readily derivatised to form
tridentate ligands [2] with various functionalities bonded to the
central nitrogen atom, including that utilised in this study [3]. The
ligands of 2,2-dipyridylamine and derivatives thereof have an af-
finity for various transition metals such as platinum [4], iron [5],
palladium [6] and a variety of others [7–8]. The interest in these
ligands and complexes thereof, is due to their potential applica-
tions as anti-cancer agents [9–10] and catalysts [11–13]. The
dichloro-N,N-bis(pyridine-2-ylmethyl)cyclohexamino cop-
per(II) (Figure 1) complex crystallized in the monoclinic space
group P21/c , with four molecules per unit cell. Thus the asym-
metric unit consists of a Cu(II) atom coordinated to one tridentate
N,N-bis(pyridine-2-ylmethyl)cyclohexamino ligand and two
chlorine atoms to form a distorted trigonal bipyramid. The distor-
tion is illustrated by the N1–Cu1–Cl2 bond angle of 146.84(4)°,
deviating significantly from the ideal 120°. The N,N-
bis(pyridine-2-ylmethyl)cyclohexamino ligand coordinates
tridentally to the copper metal centre, forming two adjacent five-
membered rings, through the coordination of the Cu with the ni-
trogen atoms N1, N2 and N3. The N2–Cu1–N3, N3–Cu1–N1 and
N1pyridine–Cu1–N2pyridine bite angles of 77.91(6)°, 82.31(6)° and
105.18(6)° respectively, correlates well with similar complexes
of dipyridylamine ligands with Cu(II). All the bond distances and
angles in the title structure fall within the range of similar com-
plexes [14–18], with the exception of a closely related blue Cu(II)
complex containing a dichloromethane solvate which crystal-
lized in the C2/c space group [19].
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Crystal: green cuboids, size 0.469$0.578$0.601 mm
Wavelength: Mo K, radiation (0.71073 Å)
-: 15.36 cm)1

Diffractometer, scan mode: Bruker X8 ApexII 4K Kappa, " and !
2+max: 55.99°
N(hkl)measured, N(hkl)unique: 39672, 4281
Criterion for Iobs, N(hkl)gt: Iobs > 2 &(Iobs), 3684
N(param)refined: 217
Programs: APEX2, SAINT-Plus, SADABS, SIR-97,

DIAMOND, SHELX, WinGX [20–25]

Table 1. Data collection and handling.

_____________
* Correspondence author (e-mail: brinka@ufs.ac.za)

H(1A) 4e 0.3149 0.8341 0.4506 0.024
H(1B) 4e 0.4736 0.8139 0.5077 0.024
H(2A) 4e 0.5645 0.9441 0.3065 0.025
H(2B) 4e 0.4845 0.9653 0.3993 0.025
H(12) 4e 0.3436 0.6753 0.5852 0.026
H(13) 4e 0.2684 0.5135 0.5773 0.031
H(14) 4e 0.2631 0.4374 0.4409 0.030

Table 2. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z Uiso
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Atom Site x y z U11 U22 U33 U12 U13 U23
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H(23) 4e 0.0236 1.0737 0.2576 0.040
H(24) 4e )0.0820 0.9299 0.2021 0.039
H(25) 4e 0.0734 0.7917 0.2085 0.032
H(31) 4e 0.7562 0.8343 0.3416 0.023
H(32A) 4e 0.7317 0.9528 0.4483 0.033
H(32B) 4e 0.6909 0.8745 0.5214 0.033

Table 2. continued.

Atom Site x y z Uiso
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Table 2. continued.
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