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In the title compound, [Cu(C15H11ClN2O3)(C5H5N)], the

hydrazide ligand chelates to the central Cu atom in an

O,N,O0-tridentate manner and the pyridine molecule coordin-

ates through the N atom, forming a distorted square-planar

geometry. The compound has a trans con®guration with cis

angles about the Cu atom between 81.1 (2) and 95.7 (2)�. The

molecule is discrete, with no signi®cant intermolecular

interactions.

Comment

It is known that tetracoordinate Schiff base metal complexes

may adopt trans or cis planar or tetrahedral geometry.

[Cu(C20H12Br2N2O2)] (Elmali et al., 2000) and

[Cu(C15H22NO)2] (Zhang et al., 2001) are examples of cis- and

trans-CuN2O2 coordination geometry, respectively.

The present compound, [Cu(C20H16ClN3O3)], (I), shows a

trans-CuN2O2 con®guration in a distorted square-planar

environment (Fig. 1), as in the compound above. However, the

ligand is chelated to the Cu atom in an O,N,O0-tridentate

manner and the pyridine molecule coordinates through the N

atom. The cis angles lie between 81.1 (2) and 95.7 (2)� and

show more variation than in [Cu(C15H22NO)2], which is

centrosymmetric with cis N1ÐCu1ÐO1 and O10ÐCu1ÐN1
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Figure 1
The molecular structure of the title compound, (I), shown with 50%
probability displacement ellipsoids.



angles of 88.91 (13) and 91.09 (13)�. The whole molecule is not

planar, with a maximum deviation at C15 of 0.483 (2) AÊ from

the mean plane. The maximum deviation among the atoms

Cu1, O1, O2, N2 and N3 is for atom O2 of 0.265 (1) AÊ , in such

a way that the Cu1ÐO1 bond length [1.93 (11) AÊ ] is slightly

longer than the Cu1ÐO2 bond length [1.88 (11) AÊ ], although

in agreement with other square-planar complexes, such as

[Cu(C20H12Br2N2O2)] [CuÐO = 1.88 (4) and 1.88 (3) AÊ ; CuÐ

N = 1.93 (4) and 1.94 (4) AÊ ; Elmali et al., 2000] and centro-

symmetric [Cu(C15H22O)2] [CuÐO = 1.88 (3) and CuÐN =

2.00 (3) AÊ ; Zhang et al., 2001]. The structural dimensions of

the ligand are normal (Allen et al., 1987; Orpen et al., 1989).

No signi®cant intermolecular interactions are observed in the

crystal structure.

Experimental

The title complex was synthesized by the template condensation of 2-

hydroxy-3-methoxybenzaldehyde (0.30 g, 1.0 mmol) and 4-chloro-

benzhydrazide (0.34 g, 1.0 mmol) with copper acetate dihydrate

(0.34 g, 0.5 mmol) by re¯uxing and stirring in ethanol for 5 h. The

dark-blue solid was ®ltered off and recrystallized from pyridine.

Crystal data

[Cu(C15H11ClN2O3)(C5H5N)]
Mr = 445.35
Triclinic, P1
a = 7.6672 (6) AÊ

b = 8.3085 (7) AÊ

c = 14.6960 (12) AÊ

� = 97.960 (2)�

� = 93.595 (2)�


 = 95.405 (1)�

V = 920.31 (13) AÊ 3

Z = 2
Dx = 1.607 Mg mÿ3

Mo K� radiation
Cell parameters from 7701

re¯ections
� = 2.4±27.0�

� = 1.36 mmÿ1

T = 273 (2) K
Block, dark blue
0.41 � 0.36 � 0.24 mm

Data collection

Bruker SMART APEX CCD area-
detector diffractometer

! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.592, Tmax = 0.721

10319 measured re¯ections

3984 independent re¯ections
3772 re¯ections with I > 2/s(I)
Rint = 0.017
�max = 27.0�

h = ÿ9! 9
k = ÿ10! 10
l = ÿ18! 18

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.026
wR(F 2) = 0.076
S = 1.06
3984 re¯ections
255 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0446P)2

+ 0.1871P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.25 e AÊ ÿ3

��min = ÿ0.23 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.0119 (18)

After their location in a difference map, all H atoms were posi-

tioned geometrically and allowed to ride on the parent C atoms, with

CÐH = 0.93±0.96 AÊ and Uiso(H) = 1.2 or 1.5Ueq(C).

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

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

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

structure: SHELXTL; molecular graphics: SHELXTL; software used

to prepare material for publication: SHELXTL, PARST (Nardelli,

1995) and PLATON (Spek, 2003).
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