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Hydrothermal reaction of CuO, orotic acid and 1,10-

phenanthroline in an aqueous solution resulted in the

title compound, [Cu(orotate)(phen)] or [Cu(C5H2N2O4)-

(C12H8N2)], with a mononuclear structure. The coordination

geometry around the CuII atom is distorted square planar.

Through weak intermolecular Cu� � �O interactions and NÐ

H� � �O hydrogen bonds, the crystal structure extends into a

two-dimensional framework.

Comment

The design and synthesis of novel inorganic±organic hybrid

coordination complexes have attracted the attention of many

chemists in recent years owing to their potential applications,

such as selective guest absorption (Gardner et al., 1995), gas

storage (Li et al., 1999), and heterogeneous catalysis (Dong et

al., 2000). In the past, many complexes have been synthesized

and characterized (Harvey et al., 2000). In this paper, we

report the title compound, (I), a new copper coordination

compound, [Cu(orotate)(phen)].

The Cu atom is four-coordinated by two N atoms from

phenanthroline, and carboxylato O and N atoms from the

orotate (Fig. 1). The coordination geometry of the Cu atom
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Figure 1
A view of the molecular structure of (I), showing 50% displacement
ellipsoids for non-H atoms.



can be regarded as distorted square planar (Table 1). Through

weak intermolecular Cu� � �O interactions and NÐH� � �O
hydrogen bonds, the crystal structure extends into a two-

dimensional framework (Fig. 2). The distances CuÐO2(1 ÿ x,

1 ÿ y, ÿz) and CuÐO4(2 ÿ x, 1 ÿ y, ÿz) are 2.737 (3) and

2.771 (3) AÊ , respectively.

Experimental

A mixture of CuO (0.2 mmol, 0.015 g), 1,10-phenanthroline

(0.2 mmol, 0.04 g), orotic acid (0.3 mmol, 0.05 g) and H2O (15 ml)

was sealed in a 25 ml Te¯on-lined stainless steel reactor and heated at

453 K for 72 h. After cooling, blue crystals of (I) were obtained (yield

68%).

Crystal data

[Cu(C5H2N2O4)(C12H8N2)]
Mr = 397.83
Monoclinic, P21=n
a = 8.6703 (2) AÊ

b = 7.8597 (2) AÊ

c = 21.5279 (2) AÊ

� = 90.916 (1)�

V = 1466.85 (5) AÊ 3

Z = 4

Dx = 1.801 Mg mÿ3

Mo K� radiation
Cell parameters from 80

re¯ections
� = 1.9±25.0�

� = 1.52 mmÿ1

T = 293 (2) K
Block, blue
0.58 � 0.26 � 0.06 mm

Data collection

Siemens SMART CCD area-
detector diffractometer

' and ! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.682, Tmax = 0.913

5179 measured re¯ections

2560 independent re¯ections
2127 re¯ections with I > 2�(I)
Rint = 0.024
�max = 25.0�

h = ÿ9! 10
k = ÿ9! 7
l = ÿ20! 25

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.038
wR(F 2) = 0.106
S = 1.08
2560 re¯ections
235 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0483P)2

+ 1.9946P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.43 e AÊ ÿ3

��min = ÿ0.52 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

CuÐO1 1.949 (2)
CuÐN1 1.998 (3)

CuÐN4 2.004 (3)
CuÐN3 2.083 (3)

O1ÐCuÐN1 81.97 (10)
O1ÐCuÐN4 87.76 (11)
N1ÐCuÐN4 168.99 (12)

O1ÐCuÐN3 165.97 (11)
N1ÐCuÐN3 110.06 (11)
N4ÐCuÐN3 80.65 (11)

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

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

N2ÐH2A� � �O4i 0.86 2.07 2.895 (4) 161

Symmetry code: (i) ÿx; 2ÿ y;ÿz.

For all H atoms the positions were generated geometrically (CÐH

bond ®xed at 0.96 AÊ ), and isotropic displacement parameters were

assigned. The H atoms were allowed to ride on their respective parent

C atoms.

Data collection: SMART (Siemens, 1996); cell re®nement:

SMART; data reduction: SAINT (Siemens, 1994); program(s) used to

solve structure: SHELXTL (Siemens, 1994); program(s) used to

re®ne structure: SHELXTL; molecular graphics: SHELXTL; soft-

ware used to prepare material for publication: SHELXTL.
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Figure 2
The crystal structure of (I), viewed approximately along the c axis.
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