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Aquadichloro(2,9-dimethyl-1,10-phenanthroline-

x*N,N)copper(Il)

In the title compound, [CuCl,(C4H,N,)(H,0)], there are
two molecules in the asymmetric unit; both Cu atoms are five-
coordinate with a distorted trigonal-bipyramidal geometry.
Molecules are linked into a three-dimensional network by O—
H.--Cl and C—H---Cl hydrogen bonds. The packing is
stabilized by m—7 interactions between the phenanthroline
ring systems.

Comment

In our ongoing studies of adipate-metal complexes, the title
compound, (I), was obtained unexpectedly from the reaction
of 2,9-dimethyl-1,10-phenanthroline and CuCl,.

There are two molecules in the asymmetric unit; the
chemically analogous bond lengths and angles of these two
molecules are similar (Table 1). However, the molecules differ
in the orientation of the phenanthroline ligands with respect
to the Cu atoms (Fig. 1). Each Cu'"" atom is five-coordinated by
two N atoms from a 9,10-dimethylphenanthroline ligand, the
O atom from a water molecule and two Cl atoms. The
CuON,Cl, unit forms a distorted trigonal-bipyramidal
geometry, with one O atom and one N atom occupying the
axial positions [O1—Cul —N1 =175.0 (1)° and O2—Cu2—N4
=172.7 (2)°].

In the crystal structure, molecules are linked into a three-
dimensional network by O—H. - -Cl and C—H- - -Cl hydrogen
bonds (Table 2 and Fig. 2). The short Cg7- - -Cg7" distance of
3.551 A [Cg7 is the centroid of the C5-C8/C12/C13 ring;
symmetry code: (vi) 2 — x, 2 — y, —z] indicates 7—m stacking
interactions between the phenanthroline ring systems, which
contribute to the crystal packing.

Experimental

To a solution of 2,9-dimethyl-1,10-phenanthroline (0.21 g, 1 mmol)
and adipic acid (0.73 g, 0.5 mmol) in ethanol (10 ml) was added a
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solution of CuCl, (0.14 g, 1 mmol) in distilled water (10 ml). The
mixture was stirred and refluxed for 5 h. A hot solution was filtered
into another flask containing a mixture of ethanol-methanol (1:2 v/v).
Green crystals appeared over a period of a week by slow evaporation

at room temperature.

Crystal data

[CuCly(C14H2N,)(H,0)]
M, = 360.71

Triclinic, P1

a=75047 (6) A
b=113643 (9) A

¢ =193670 (15) A

o = 100.981 (1)°

B =100.913 (1)°

y = 104.753 (1)°

V =1518.0 (2) A®

Data collection

Siemens SMART 1000 CCD area-
detector diffractometer

 scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
Tnin = 0.695, Tpa = 0.885

8719 measured reflections

Refinement

Refinement on F?

R[F? > 20(F%)] = 0.040

wR(F?) = 0.107

§=1.02

5846 reflections

377 parameters

H atoms treated by a mixture of
independent and constrained
refinement

Z=4

D,=1578 Mg m™>

Mo Ko radiation

Cell parameters from 3160
reflections

0 =2.4-26.0°

w =179 mm™

T=293(2)K

Plate, green

0.22 x 0.12 x 0.07 mm

5846 independent reflections
4664 reflections with 1 > 20(1)
Rin = 0.016

Omax = 26.0°
h=-9—9
k=-9—13
[=-23—-19

w = 1/[0*(Fy?) + (0.0557P)*
+0.7477P]
where P = (F,” + 2F2)/3
(AI6) max = 0.001
ApPmax = 048 ¢ A3
Apmin = =038 ¢ A3

Table 1

Selected bond lengths (A).

Cul—01 1.960 (3) Cu2—02 1.942 (3)
Cul—N1 1.997 (3) Cu2—N4 2.000 (2)
Cul—N2 2227 (3) Cu2—N3 2241 (3)
Cul—CI2 2.3074 (10) Cu2—Cl4 2.3109 (10)
Cul—Cll 2.3144 (10) Cu2—CI3 2.3194 (9)
Table 2

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
O1—HI101---CI3 0.84 (6) 231 (6) 3.121 (4) 164 (5)
02—H102---CI2 0.63 (5) 249 (5) 3.096 (5) 163 (5)
O1—H201.--Cl4" 0.73 (6) 246 (6) 3.149 (4) 159 (6)
02—H202---ClI* 0.78 (6) 227 (6) 3.039 (5) 166 (5)
C4—HA4A---Ccl1™ 0.93 2.80 3.601 (5) 145
C10—H104- - -CI1" 0.93 2.80 3.624 (6) 149
C23—H23A---CI13¥ 0.93 2.79 3.511 (4) 135

Symmetry codes: (i) x—1,y,z; (i) x+1,y,z; (iii)) —x+1,-y+2, -z (iv)
—x+1,—y+1,-z(v) x+2,—y+1,—z+1

C-bound H atoms were refined using a riding model, with C—H =
0.93-0.96 A and Uj,o(H) = 1.2U.(C) or 1.5Uq(methyl C). The H
atoms of the water molecules were located in a difference Fourier

Figure 1

The asymmetric unit of (I), showing 50% probability displacement
ellipsoids and the atom-numbering scheme. H atoms have been omitted
for clarity.

Figure 2
The molecular packing, showing the m—m interactions. Hydrogen bonds
are indicated by dashed lines.

map and refined isotropically; the resulting distances are given in
Table 2.

Data collection: SMART (Siemens, 1996); cell refinement: SAINT
(Siemens, 1996); data reduction: SAINT; program(s) used to solve
structure: SHELXTL (Sheldrick, 1997); program(s) used to refine
structure: SHELXTL; molecular graphics: SHELXTL; software used
to prepare material for publication: SHELXTL, PARST (Nardelli,
1995) and PLATON (Spek, 2003).
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