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The title compound, [Cu(C3H10N2)2(H2O)2](C8H4O4)�2H2O,

is a mononuclear complex. The CuII atom is coordinated by

four N atoms from two 1,2-propanediamine ligands and two O

atoms from two water molecules, to form a distorted

octahedral geometry. All the N atoms of the 1,2-propanedi-

amine ligands, and all the O atoms in the water molecules and

terephthalate anions, contribute to the formation of a

hydrogen-bonded three-dimensional network.

Comment

Amine complexes with transition metal carboxylates repre-

sent an important branch in the field of coordination chem-

istry. Diamine complexes have higher stability than

monoamine complexes. We report here the crystal structure of

the title compound, (I), a new CuII diamine complex.

The molecular structure of (I) is shown in Fig. 1. The

asymmetric unit is composed of a CuII ion, two half-tereph-

thalate anions, two propane-1,2-diamine ligands, two coordi-

nated water molecules and two uncoordinated water

molecules. The CuII ion is six-coordinate, and the coordination

geometry can best be described as distorted octahedral. The

square equatorial plane is defined by four N atoms from two

propane-1,2-diamine ligands, each propane-1,2-diamine
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Figure 1
The molecular components of (I), showing the atom-labelling scheme.
Displacement ellipsoids are drawn at the 30% probability level. H atoms
and the minor component of the disordered propane-1,2-diamine ligand
have been omitted for clarity. Atoms with the suffix A are generated by
the symmetry code (1

2 � x, 1
2 � y, 1 � z) in one of the terephthalate anions

(O1) and (1 � x, �x, 1 � z) in the other.



coordinating to the central CuII ion as a bidentate ligand. The

two water molecules occupy the axial positions. The Cu—N

distances, ranging from 2.000 (2) to 2.018 (2) Å, show normal

values. In similar complexes, the Cu—N bond lengths lie in the

range 2.00–2.05 Å (Li et al., 1999; Procter et al., 1968). The

Cu—O1W distance of 2.377 (2) Å is consistent with other

copper(II) complexes with water (Amirov et al., 2003), but the

Cu—O2W distance of 2.895 (3) Å is longer than the normal

value and indicates weak coordination. N—H� � �O and O—

H� � �O hydrogen bonds (Fig. 2) link the complex cations and

anions of (I) into a three-dimensional network.

Experimental

CuO (1 mmol, 80 mg), terephthalic acid (2 mmol, 332 mg) and

propane-1,2-diamine (2 mmol, 148 mg) were dissolved in aqueous

ammonia (30 ml, 30%) and the mixture was stirred for 30 min at

room temperature. The resulting clear blue solution was kept in air

and after slow evaporation of the solvent over a period of a week,

blue crystals of (I) were formed at the bottom of the vessel. The

crystals were isolated and washed three times with water and dried in

a vacuum desiccator using anhydrous CaCl2 (yield 38%). Analysis

calculated for C14H30CuN4O7: C 39.11, H 7.03, N 13.03%; found:

C 39.36, H 7.28, N 13.31%.

Crystal data

[Cu(C3H10N2)2(H2O)2]-
(C8H4O4)�2H2O

Mr = 447.98
Monoclinic, C2=c
a = 40.922 (6) Å
b = 6.8025 (9) Å
c = 15.151 (2) Å
� = 90.000 (2)�

V = 4217.7 (10) Å3

Z = 8

Dx = 1.411 Mg m�3

Mo K� radiation
Cell parameters from 1200

reflections
� = 2.3–26.5�

� = 1.08 mm�1

T = 295 (2) K
Block, blue
0.39 � 0.34 � 0.27 mm

Data collection

Bruker SMART CCD area-detector
diffractometer

’ and ! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.663, Tmax = 0.748

12723 measured reflections

4892 independent reflections
3976 reflections with I > 2�(I)
Rint = 0.042
�max = 28.3�

h = �53! 48
k = �8! 8
l = �19! 17

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.047
wR(F 2) = 0.141
S = 1.10
4892 reflections
278 parameters
H atoms treated by a mixture of

independent and constrained
refinement

w = 1/[�2(Fo
2) + (0.0763P)2

+ 3.3497P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.97 e Å�3

��min = �0.56 e Å�3

Table 1
Selected geometric parameters (Å, �).

Cu1—N3 2.000 (2)
Cu1—N4 2.009 (2)
Cu1—N1 2.013 (2)

Cu1—N2 2.018 (2)
Cu1—O1W 2.377 (2)
Cu1—O2W 2.895 (3)

N3—Cu1—N4 84.61 (9)
N3—Cu1—N1 96.55 (10)
N4—Cu1—N1 177.84 (9)
N3—Cu1—N2 171.85 (10)
N4—Cu1—N2 94.75 (10)
N1—Cu1—N2 83.84 (10)
N3—Cu1—O1W 91.75 (10)
N4—Cu1—O1W 90.34 (9)

N1—Cu1—O1W 91.44 (9)
N2—Cu1—O1W 96.38 (10)
N3—Cu1—O2W 86.19 (9)
N4—Cu1—O2W 92.57 (9)
N1—Cu1—O2W 85.70 (9)
N2—Cu1—O2W 85.72 (9)
O1W—Cu1—O2W 176.26 (8)

Table 2
Hydrogen-bonding geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

O1W—H1WA� � �O2Wi 0.83 (3) 2.15 (3) 2.932 (4) 156 (3)
N1—H1A� � �O3Wi 0.90 2.05 2.945 (4) 175
N1—H1B� � �O3ii 0.90 2.15 3.039 (4) 167
O1W—H1WB� � �O2iii 0.84 (3) 1.89 (4) 2.732 (4) 176 (4)
N2—H2A� � �O4 0.90 2.27 3.114 (4) 157
N2—H2B� � �O3Wiii 0.90 2.10 2.996 (4) 173
O2W—H2WA� � �O3ii 0.85 (3) 2.01 (3) 2.813 (4) 158 (4)
N3—H3A� � �O4W 0.90 2.04 2.909 (3) 163
N3—H3B� � �O1i 0.90 2.17 3.017 (3) 156
O2W—H2WB� � �O4 0.85 (4) 2.45 (3) 3.122 (4) 136 (4)
N4—H4A� � �O1iii 0.90 2.22 3.115 (3) 177
N4—H4B� � �O4Wiv 0.90 2.08 2.924 (3) 155
O3W—H3WA� � �O4 0.83 (2) 2.06 (3) 2.814 (4) 150 (4)
O3W—H3WB� � �O1 0.83 (1) 1.91 (1) 2.741 (3) 175 (5)
O4W—H4WA� � �O2ii 0.84 (3) 1.99 (3) 2.826 (3) 176 (2)
O4W—H4WB� � �O4ii 0.83 (2) 1.90 (2) 2.706 (4) 163 (4)

Symmetry codes: (i) x; 1 � y; z� 1
2; (ii) x; 1 þ y; z; (iii) x;�y; z� 1

2; (iv) x; y� 1; z.
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Figure 2
The crystal packing of (I) viewing along the b axis. The O—H� � �O and
N—H� � �O hydrogen-bonding interactions are shown as dashed lines.



One of the propane-1,2-diamine ligands was found to be disor-

dered over two orientations related by a 180� rotation. The occu-

pancies of the disordered positions C3 and C30 were refined to

0.528 (9) and 0.472 (9), respectively. H atoms of the water molecules

were located in a difference map and their positional parameters

were refined with the O—H and H� � �H distances restrained to

0.84 (2) and 1.37 (2), respectively. The remaining H atoms were

positioned geometrically and refined using a riding model, with N—H

= 0.90 Å and C—H distances in the range 0.93–0.98 Å. The isotropic

displacement parameters were set equal to 1.5Ueq(parent atom) for

water and methyl H atoms and 1.2Ueq(parent atom) for remaining H

atoms. The monoclinic � angle is very close to 90�. Cell refinement

and data reduction were also carried out under orthorhombic

symmetry, but no suitable orthorhombic space group was found.

Data collection: SMART (Siemens, 1996); cell refinement: SAINT

(Siemens, 1996); data reduction: SAINT; program(s) used to solve

structure: SHELXS97 (Sheldrick, 1997a); program(s) used to refine

structure: SHELXL97 (Sheldrick, 1997a); molecular graphics:

SHELXTL (Sheldrick, 1997b); software used to prepare material for

publication: SHELXTL.
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