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The molecule of the title compound, [Cu(7HtpO)2-

(NO3)2(H2O)2], contains two neutral 4,7-dihydro-1,2,4-

triazolo[1,5-a]pyrimidin-7-one (7HtpO) ligands , coordinated

through the N atom in position 3, two nitrate ions each

coordinated through one of the O atoms, and two water

molecules, completing the octahedral environment around the

copper atom which lies on an inversion centre, thus de®ning

the all-trans isomer. The intramolecular NÐH� � �O hydrogen

bond involving the nitrate oxygen atom linked to the metal

atom stabilizes the structure. Distances in the coordination

sphere are CuÐN(7HtpO)= 2.003 (2), CuÐO(nitrate) =

2.410 (2) and CuÐO(water) = 1.977 (2) AÊ .

Comment

The coordination chemistry of 1,2,4-triazolo[1,5-a]pyrimidine

derivatives displays great versatility, binding metal ions in

several different ways (Salas et al., 1999), either in a mono-

dentate (usually through the N atom in position 3) or in a

bidentate fashion, bridging metal atoms and leading to

dinuclear (Navarro et al., 1996) or polynuclear (Navarro et al.,

1997) species with interesting metal±metal interactions.

Regarding copper(II), examples have been described of

mononuclear complexes (Dirks et al., 1987) as well as di- or

polynuclear, either bridged by the auxiliary ligands (Biagini-

Cingi et al., 1983; Grodzicki et al., 1999) or by the triazolo-

pyrimidine derivative, as is the case in the 5-oxo isomer of the

ligand present in the title compound, (I) (Abul Haj et al.,

2002).

Following this line of research, we have studied the inter-

action of Cu(II) with the 4,7-dihydro-1,2,4-triazolo[1,5-a]-

pyrimidin-7-one (7HtpO) ligand in acidic medium, yielding a

simple mononuclear compound with formula [Cu(7HtpO)2-

(NO3)2(H2O)2], the structure of which is described here. The

measured magnetic moment of the compound is 1.94 BM. The

crystal structure comprises discrete molecules, in which the

metal ion is located in a tetragonally distorted octahedral
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environment, de®ned by two 7HtpO ligands, coordinated

through the nitrogen atom in position 3, two water molecules,

and two O atoms from the nitrate anions at a longer distance

in a normal Jahn±Teller distortion. The copper atom lies on a

crystallographic inversion centre; therefore the disposition of

the ligands is all-trans. A view of the molecular structure is

shown in Fig. 1, which also gives the labelling scheme.

Distances and angles in the coordination sphere are listed in

Table 1.

The CuÐN3 bond distance is within the range found for

copper complexes with the related 7-hydroxy-5-methyl-1,2,4-

triazolo[1,5-a]pyrimidine (HmtpO) ligand (Navarro et al.,

1998), either in molecular or anionic form. Coordination does

not appreciably affect the geometry of 7HtpO, the differences

in bond distances and angles compared with the free ligand

(Abul Haj et al., 2000) being less than 0.02 AÊ and 1�, respec-

tively. The ligand is in its neutral form, the hydrogen in posi-

tion 4 remaining in place, which is con®rmed by the formation

of an intramolecular hydrogen bond with the oxygen of the

nitrate anion bound to the copper atom [N4� � �O1N(1 ÿ x,

1 ÿ y, 1 ÿ z), 2.769 (4) AÊ ], thereby closing a six-membered

pseudo-chelate ring. The orientation of the plane of the

organic ligand [C3AÐN3ÐCuÐO1N(1 ÿ x, 1 ÿ y, 1 ÿ z)

ÿ18.3 (3)�] and the N1NÐO1NÐCu bond angle are such as

to optimize this interaction. The water molecule is likewise

involved in hydrogen bonding with neighbouring units

[O1W� � �O7(x, 1
2 ÿ y, z + 1

2) 2.727 (3) and O1W� � �O3N(x + 1
2,

1
2 ÿ y, 1 ÿ z) 2.797 (4) AÊ ].

Experimental

The 7HtpO ligand was prepared according to the published method

(Abul Haj et al., 2000) from 3-amino-1,2,4-triazole and malic acid in a

strong acidic medium. The copper complex was prepared by mixing

1 mmol (240 mg) of Cu(NO3)2�3H2O dissolved in 1 M nitric acid and

2 mmol (290 mg) of 7 HtpO dissolved in 1 M nitric acid, giving a blue

solution. This was ®ltered and left to evaporate at room temperature.

Blue crystals of the compound were obtained after 24 h and were

collected by ®ltration and air-dried.

Crystal data

[Cu(NO3)2(C5H4N4O)2(H2O)2]
Mr = 495.84
Orthorhombic, Pbca
a = 14.4717 (5) AÊ

b = 6.4247 (2) AÊ

c = 18.4846 (6) AÊ

V = 1718.63 (10) AÊ 3

Z = 4
Dx = 1.916 Mg mÿ3

Mo K� radiation
Cell parameters from 40

re¯ections
� = 12.7±17.6�

� = 1.36 mmÿ1

T = 293 (2) K
Brick, blue
0.55 � 0.38 � 0.25 mm

Data collection

Stoe Stadi4 four-circle
diffractometer

! scans
Absorption correction:  scan

(X-RED; Stoe, 1996)
Tmin = 0.569, Tmax = 0.704

3096 measured re¯ections
3096 independent re¯ections

2141 re¯ections with I > 2�(I)
�max = 32.5�

h = 0! 21
k = 0! 9
l = 0! 27
3 standard re¯ections

frequency: 60 min
intensity decay: 4%

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.057
wR(F 2) = 0.166
S = 1.08
3096 re¯ections
149 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.065P)2

+ 3.5P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.002
��max = 0.94 e AÊ ÿ3

��min = ÿ0.65 e AÊ ÿ3

Extinction correction: SHELXL
Extinction coef®cient: 0.0078 (11)

Table 1
Selected geometric parameters (AÊ , �).

CuÐO1W 1.977 (2)
CuÐN3 2.003 (2)

CuÐO1N 2.410 (2)

O1WÐCuÐN3 87.75 (9)
O1WÐCuÐO1N 85.44 (9)

N3ÐCuÐO1N 91.59 (9)
N1NÐO1NÐCu 122.3 (2)

H atoms of the organic moiety were idealized (CÐH 0.93 AÊ ).

Those of the water molecule were located in a difference Fourier map

and re®ned with a restrained OÐH distance (0.86 AÊ ). Isotropic

displacement parameters of all H atoms ®xed at 1.2 times Ueq of the

parent atom.

Data collection: STADI4 (Stoe, 1996); cell re®nement: STADI4;

data reduction: X-RED (Stoe, 1996); program(s) used to solve

structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne

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

(Hall & du Boulay, 1997); software used to prepare material for

publication: SHELXL97.
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Figure 1
View of the title compound, with the non-H atoms drawn as 50%
probability ellipsoids.
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