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In the title complex, [Cu(C;sH;;BrN,O;)(CsHsN)], the central
Cu" atom is in a square-planar CuN,O, coordination
environment formed by the tridentate hydrazone and the
monodentate pyridine ligands with N atoms in a trans-
arrangement about the Cu'" atom.

Related literature

For the coordination properties of aroylhydrazones, see: Ali et
al. (2004); Zheng et al. (2008) and for their biological activity,
see: Carcelli et al. (1995).
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Experimental

Crystal data

[Cu(CysH1BrN,05)(CsHsN)]
M, = 489.81

Monoclinic, P2L /n
a=12514 (3) A,

b =17.6539 (15) A

c=19.467 (4) A

B =93.276 (3)°

Data collection

Bruker SMART CCD area-detector
diffractometer

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
Tmin = 0.540, Tax = 0.710

Refinement

R[F? > 20(F%)] = 0.040
wR(F?) = 0.103
§=1.02

3293 reflections

V =1861.6 (6) A>
Z=4

Mo Ko radiation
u=335mm*

T =298 K

0.21 x 0.14 x 0.11 mm

9243 measured reflections
3293 independent reflections
2742 reflections with I > 20(I)
Rin = 0.041

254 parameters

H-atom parameters constrained
Apmax =053 e A7

APmin = —0.89 ¢ A3

Data collection: SMART (Bruker, 1996); cell refinement: SAINT
(Bruker, 1996); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine

structure:

SHELXL97 (Sheldrick, 2008); molecular

graphics:

SHELXTL (Sheldrick, 2008); software used to prepare material for

publication: SHELXTL.
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{N'-[(E)-1-(5-Bromo-2-oxidophenyl)ethylidene]-4-hydroxybenzohydrazidato}pyridinecopper(II)

J.-M. Zhang, L. Wang, J. Liu, Y.-C. Li and H.-J. Li

Comment

The chemistry of aroylhydrazones continues to attract much attention due to their coordination ability towards metal ions
(Zheng et al., 2008; Ali et al., 2004) and their biological activity (Carcelli ef al., 1995). As an extension of work on the
structural characterization of aroylhydrazone derivatives, the title compound, CooH1¢BrCuN3O3, was synthesized and its

crystal structure is reported here (Fig.1).

Experimental

Ethyl 4-hydroxybenzoate (8.31 g, 0.05 mol) was dissolved in ethanol (30 ml) at room temperature and heated at 363 K,
followed by the addition of hydrazine hydrate (3.25 g, 0.065 mol). Subsequently, the mixture was refluxed for 8 h, and
then cooled to room temperature. The crystals were precipitated and collected by filtration. The product was recrystallized
from ethanol and dried under reduced pressure to give (4-hydroxybenzoyl)hydrazine. (2-Hydroxybenzoyl) hydrazine (3.50
g, 0.023 mol) was dissolved in ethanol (30 ml) at room temperature and heated at 363 K, followed by the addition of
5-bromo-2-hydroxyphenyl ethyl ketone (4.95 g, 0.023 mol). Subsequently, the mixture was refluxed for 8 h, and then cooled
to room temperature. The crystals were precipitated and collected by filtration. The product was recrystallized from ethanol
and dried under reduced pressure to give N'-[( E)-(5-bromo-2-hydroxyphenyl)-ethylidene]-4-hydroxybenzohydrazide.

A methanol solution (10 ml) of N'-[(E)-(5-bromo-2-hydroxyphenyl) ethylidene]-4-hydroxybenzohydrazide (0.25 mmol,
0.087 g) was mixed with a DMF solution (5 ml) of CuCl».2H,0 (0.25 mmol, 0.043 g). The mixture was stirred at 298 K for

2 h. and then filtered. A blue precipitate was produced after about 15 days. A pyridine amount (5 ml) was used to dissolve

the precipitate at 330 K. Blue block-shaped crystals of the title complex were obtained after one month (yield 30%).

Refinement

All H atoms were positioned geometrically and treated as riding on their parent atoms,with C—H(methyl) = 0.96 A,
C—H(aromatic) = 0.93 A, O—H = 0.82 A and with Ujso(H) =1.5 Ueq(Cnethy1,0) and 1.2Ueq(Caromatic)-

Figures

Fig. 1. The molecular structure of the title compound with displacement ellipsoids drawn at
the 30% probability level. H atoms are presented as a small spheres of arbitrary radius.
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{N'-[(F)-1-(5-Bromo-2-oxidophenyl)ethylidenel-4- hydroxybenzohydrazidato}pyridinecopper(ll)

Crystal data
[Cu(CisH11BrN203)(CsHsN)]
M, =489.81
Monoclinic, P2/n
Hall symbol: -P 2yn
a=12514(3)A
h=7.6539 (15) A
c=19.467 (4) A
B=93.276 (3)°
V=1861.6 (6) A>
Z=4

Data collection

Bruker SMART CCD area-detector
diffractometer

Radiation source: fine-focus sealed tube
graphite
phi and ® scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)

Tmin = 05409 Tmax =0.710

9243 measured reflections

Refinement
Refinement on F>

Least-squares matrix: full
R[F? > 20(F%)] = 0.040
WR(F?) =0.103

§=1.02
3293 reflections
254 parameters

0 restraints

Primary atom site location: structure-invariant direct
methods

Special details

F(000) =980

Dy=1.748 Mgm >

Mo Ko radiation, A =0.71073 A

Cell parameters from 4160 reflections
0=2.9-27.6°

p=3.35 mm !

T=298K

Block, blue

0.21 x 0.14 x 0.11 mm

3293 independent reflections
2742 reflections with /> 2o(/)
Rint =0.041

Omax = 25.0°, Oppin = 1.9°

h=-14—14
k=-8-9
[=-19-23

Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring
sites

H-atom parameters constrained
w = 1/[6%(Fy2) + (0.064P)%]
where P = (F> + 2F2)/3
(A/6)max = 0.001

Apmax =0.53 ¢ A7
Apmin=-0.89 ¢ A3
Extinction correction: SHELXL

Extinction coefficient: 0.0113 (15)

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat-

rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations

sup-2



supplementary materials

between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of
cell e.s.d.'s is used for estimating e.s.d.'s involving 1.s. planes.

Refinement. Refinement of 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on FZ, convention-
al R-factors R are based on F, with F set to zero for negative F?. The threshold expression of F> G(Fz) is used only for calculating R-

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F° 2 are statistically about twice as large
as those based on F, and R- factors based on ALL data will be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A’Z )

X y z Uiso*/ch
Cul 0.42814 (3) 0.76855 (5) 0.51714 (2) 0.02479 (15)
Brl 0.72536 (3) 0.37728 (5) 0.24220 (2) 0.04230 (16)
o1 0.45528 (17) 0.8886 (3) 0.60153 (13) 0.0317 (6)
02 0.41045 (18) 0.6643 (3) 0.43203 (13) 0.0356 (6)
03 0.6722 (2) 1.2098 (4) 0.86987 (14) 0.0530 (8)
H3 0.7331 1.2496 0.8719 0.079*
N1 0.6306 (2) 0.8483 (3) 0.57583 (14) 0.0255 (6)
N2 0.5824 (2) 0.7708 (3) 0.51648 (14) 0.0231 (6)
N3 0.2686 (2) 0.7744 (4) 0.52600 (15) 0.0297 (7)
C1 0.5564 (2) 0.9039 (4) 0.61532 (17) 0.0243 (7)
2 0.5902 (2) 0.9870 (4) 0.68103 (16) 0.0245 (7)
C3 0.6889 (2) 1.0679 (4) 0.69190 (17) 0.0264 (7)
H3A 0.7361 1.0699 0.6567 0.032*
c4 0.7182 (3) 1.1457 (4) 0.75435 (18) 0.0290 (8)
H4 0.7841 1.2013 0.7606 0.035%*
Cs 0.6498 (3) 1.1405 (4) 0.80707 (19) 0.0324 (8)
C6 0.5506 (3) 1.0600 (5) 0.79668 (19) 0.0386 (9)
H6 0.5044 1.0549 0.8324 0.046%*
c7 0.5207 (3) 0.9881 (5) 0.73399 (18) 0.0337 (8)
H7 0.4529 0.9395 0.7269 0.040*
Cs 0.6428 (2) 0.7196 (4) 0.46905 (17) 0.0227 (7)
C9 0.7609 (3) 0.7525 (5) 0.4745 (2) 0.0325 (8)
HOA 0.7758 0.8521 0.5035 0.049*
H9B 0.7857 0.7746 0.4296 0.049*
HOC 0.7970 0.6519 0.4941 0.049*
C10 0.5969 (3) 0.6315 (4) 0.40775 (18) 0.0231 (7)
Cll1 0.4854 (3) 0.6139 (4) 0.39242 (19) 0.0280 (8)
c12 0.4511 (3) 0.5377 (5) 0.33003 (18) 0.0326 (8)
HI12 0.3780 0.5311 0.3189 0.039*
C13 0.5190 (3) 0.4728 (5) 0.28489 (18) 0.0358 (9)
H13 0.4930 0.4229 0.2437 0.043*
Cl4 0.6286 (3) 0.4821 (4) 0.30120 (17) 0.0288 (7)
C15 0.6662 (3) 0.5614 (4) 0.36049 (17) 0.0259 (7)
H15 0.7398 0.5693 0.3699 0.031*
Cl6 0.2007 (3) 0.7253 (5) 0.4739 (2) 0.0430 (10)
H16 0.2280 0.6883 0.4329 0.052*
C17 0.0928 (3) 0.7282 (7) 0.4793 (2) 0.0594 (13)
H17 0.0475 0.6944 0.4421 0.071*
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CI18
H18
C19
H19
C20
H20

0.0502 (3)
~0.0234
0.1188 (3)
0.0931
0.2280 (3)
0.2748

0.7811 (6)
0.7846
0.8281 (6)
0.8630
0.8229 (5)
0.8551

Atomic displacement parameters (142 )

Cul
Brl
o1
02
03
N1
N2
N3
Cl
C2
C3
C4
C5
Cé6
C7
C8
C9
C10
Cl1
Cl12
C13
Cl4
C15
Cl6
C17
C18
C19
C20

Ull

0.0153 (2)
0.0465 (3)
0.0164 (12)
0.0192 (12)
0.0337 (15)
0.0195 (14)
0.0196 (14)
0.0224 (15)
0.0197 (17)
0.0193 (16)
0.0188 (16)
0.0176 (17)
0.0245 (18)
0.0228 (18)
0.0183 (17)
0.0169 (16)
0.0147 (17)
0.0234 (17)
0.0223 (17)
0.0229 (18)
0.040 (2)
0.036 (2)
0.0218 (17)
0.027 (2)
0.026 (2)
0.017 (2)
0.031 (2)
0.0223 (19)

Geometric parameters (4, °)

Cul—02
Cul—O1
Cul—N2
Cul—N3
Br1—C14
01—C1
02—Cl11
03—C5

U22

0.0365 (2)
0.0481 (3)
0.0502 (15)
0.0575 (15)
0.095 (2)
0.0354 (15)
0.0312 (14)
0.0388 (16)
0.0311 (17)
0.0308 (17)
0.0345 (17)
0.0382 (19)
0.048 (2)
0.068 (2)
0.050 (2)
0.0286 (16)
0.052 (2)
0.0261 (16)
0.0307 (18)
0.045 (2)
0.039 (2)
0.0299 (17)
0.0303 (17)
0.070 (3)
0.103 (4)
0.089 (3)
0.065 (3)
0.049 (2)

1.841 (2)
1.896 (2)
1.931 (3)
2.015 (3)
1.894 (3)
1.284 (4)
1.306 (4)
1.347 (4)

0.5396 (3)

0.5437

0.5930 (2)

0.6347

0.58405 (19)

0.6207
U33 U12
0.0219 (3) 0.00162 (15)
0.0335 (3) 0.00384 (16)
0.0277 (14) 0.0023 (10)
0.0292 (15) 0.0015 (11)
0.0296 (16) ~0.0228 (15)
0.0210 (16) ~0.0035 (11)
0.0178 (15) 0.0001 (10)
0.0276 (17) 0.0002 (12)
0.0214 (18) 0.0005 (13)
0.0230 (18) 0.0027 (13)
0.0257 (19) ~0.0001 (13)
0.030 (2) ~0.0009 (13)
0.023 (2) ~0.0023 (15)
0.025 (2) ~0.0051 (17)
0.032 (2) ~0.0045 (15)
0.0222 (18) 0.0019 (12)
0.030 (2) ~0.0027 (14)
0.0191 (17) 0.0019 (12)
0.030 (2) 0.0036 (13)
0.029 (2) 0.0006 (15)
0.028 (2) ~0.0002 (16)
0.0218 (18) 0.0015 (14)
0.0256 (18) 0.0016 (13)
0.031 (2) ~0.0003 (18)
0.048 (3) ~0.007 (2)
0.061 (3) ~0.0056 (19)
0.047 (3) 0.0008 (18)
0.030 (2) ~0.0006 (15)

C7—H7

C8—C10

C8—C9

C9—HYA

C9—H9B

C9—HOC

Cl10—Cl5

Cl10—Cl1

0.0556 (12)

0.067*

0.0472 (10)

0.057*

0.0338 (8)

0.041*
U13 U23
—0.00401 (17)  —0.00250 (17)
0.01232 (19) ~0.00779 (17)
~0.0067 (10) ~0.0094 (11)
~0.0057 (11) ~0.0127 (12)
~0.0001 (12) ~0.0242 (15)
~0.0039 (12) ~0.0041 (12)

~0.0038 (12) 0.0006 (11)
~0.0012 (13) 0.0051 (13)
~0.0045 (14) 0.0003 (14)
~0.0032 (14) 0.0006 (14)

0.0008 (14) ~0.0004 (15)
~0.0040 (15) ~0.0001 (15)
~0.0085 (15) ~0.0075 (16)
0.0032 (15) ~0.0115 (19)
~0.0039 (15) ~0.0083 (17)
~0.0025 (14) 0.0034 (14)

~0.0018 (15) ~0.0046 (16)

~0.0034 (14) 0.0020 (13)
~0.0042 (15) 0.0006 (15)
~0.0080 (15) ~0.0061 (16)
~0.0065 (17) ~0.0088 (16)
0.0086 (15) ~0.0006 (15)
0.0005 (14) 0.0051 (15)
~0.0073 (17) ~0.0030 (19)
~0.008 (2) ~0.007 (3)
0.001 (2) ~0.002 (3)
0.0078 (19) ~0.003 (2)
0.0041 (16) 0.0003 (17)

0.9300
1.460 (4)
1.497 (4)
0.9600
0.9600
0.9600
1.407 (5)
1.416 (5)
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0O3—H3
N1—C1
NI—N2
N2—C8
N3—C20
N3—C16
Cl—C2
c2—C7
C2—C3
C3—C4
C3—H3A
C4—Cs
C4—H4
C5—C6
C6—C7
C6—Ho6
02—Cul—O01
02—Cul—N2
01—Cul—N2
02—Cul—N3
01—Cul—N3
N2—Cul—N3
C1—0O1—Cul
C11—02—Cul
C5—03—H3
CI—N1—N2
C8—N2—NI1
C8—N2—Cul
N1—N2—Cul
C20—N3—Cl16
C20—N3—Cul
C16—N3—Cul
01—C1—N1
01—C1—C2
N1I—C1—C2
C7—C2—C3
C7—C2—C1
C3—C2—C1
C4—C3—C2
C4—C3—H3A
C2—C3—H3A
C5—C4—C3
C5—C4—H4
C3—C4—H4
03—C5—C4
03—C5—C6
C4—C5—C6
C7—C6—C5
C7—C6—H6

0.8200
1.310 (4)
1.404 (4)
1.287 (4)
1.318 (5)
1.339 (5)
1.469 (4)
1.386 (5)
1.388 (4)
1.384 (5)
0.9300

1.374 (5)
0.9300

1.391 (5)
1.371 (5)
0.9300

175.06 (11)
93.83 (11)
82.63 (10)
91.02 (11)
92.55 (11)
175.14 (11)
110.6 (2)
127.3 (2)
109.5
109.5 (3)
118.5 (3)
129.1 (2)
112.4 (2)
118.0 (3)
120.8 (2)
1212 (3)
124.8 (3)
116.9 (3)
118.3 (3)
118.3 (3)
119.3 (3)
122.4 (3)
121.0 3)
119.5
119.5
119.9 (3)
120.0
120.0
124.1 (3)
116.3 (3)
119.6 (3)
120.2 (3)
119.9

Cl1—C12
C12—C13
C12—HI2
C13—Cl4
C13—HI3
C14—C15
C15—HI5
C16—C17
C16—HI16
C17—C18
C17—H17
C18—C19
C18—HI8
C19—C20
C19—HI19
C20—H20
C8—C9—H9A
C8—C9—H9B
H9A—C9—HI9B
C8—C9—HIC
H9A—C9—HIC
HOB—C9—H9C
C15—C10—C11
C15—C10—C8
C11—C10—C8
02—C11—CI2
02—C11—C10
C12—C11—C10
C13—Cl12—Cl1
C13—C12—HI2
Cl1—CI2—HI2
C12—C13—Cl4
C12—C13—HI3
C14—C13—HI3
C15—C14—C13
C15—C14—Brl
C13—C14—Brl
C14—C15—C10
C14—C15—HI5
C10—C15—HI5
N3—C16—C17
N3—C16—HI16
C17—C16—HI16
C16—C17—C18
C16—C17—H17
C18—C17—H17
C19—C18—C17
C19—C18—HI8
C17—C18—HI8

1.393 (5)
1.351 (5)
0.9300
1.392 (5)
0.9300
1.364 (5)
0.9300
1.361 (6)
0.9300
1.377 (6)
0.9300
1.358 (6)
0.9300
1.388 (5)
0.9300
0.9300

109.5
109.5
109.5
109.5
109.5
109.5
117.6 (3)
118.8 (3)
123.6 3)
116.3 (3)
125.4 (3)
118.3 (3)
1232 (3)
118.4
118.4
118.7 (3)
120.6
120.6
120.2 (3)
120.0 (3)
119.7 (3)
121.8 (3)
119.1
119.1
121.7 (4)
119.1
119.1
120.3 (4)
119.8
119.8
118.2 (4)
120.9
120.9
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C5—C6—H6
C6—C7—C2
C6—C7—H7
C2—C7—H7
N2—C8—C10
N2—C8—C9
C10—C8—C9
N2—Cul—O01—C1
N3—Cul—O01—C1
N2—Cul—02—C11
N3—Cul—02—C11
CI—N1—N2—C8
Cl—N1—N2—Cul
02—Cul—N2—C8
01—Cul—N2—C8
02—Cul—N2—N1
0O1—Cul—N2—N1
02—Cul—N3—C20
01—Cul—N3—C20
02—Cul—N3—C16
01—Cul—N3—C16
Cul—0O1—C1—N1
Cul—O01—C1—C2
N2—N1—C1—O01
N2—N1—C1—C2
01—C1—C2—C7
N1I—C1—C2—C7
01—C1—C2—C3
N1I—C1—C2—C3
C7—C2—C3—C4
Cl—C2—C3—C4
C2—C3—C4—C5
C3—C4—C5—03
C3—C4—C5—C6
03—C5—C6—C7
C4—C5—C6—C7
C5—C6—C7—C2
C3—C2—C7—C6
C1—C2—C7—C6

Hydrogen-bond geometry (4, ©)

D—H-4
03—H3--N1!

119.9
120.9 (3)
119.5
119.5
120.5 (3)
121.0 3)
118.5 (3)
-2.0(2)
177.3 (2)
13(3)
~178.3 3)
175.0 (3)
-2.003)
22(3)
~174.4 (3)
178.77 (19)
2.24 (19)
172.7 3)
~10.8 (3)
-5.7(3)
170.9 (3)
1.6 (4)
~177.1 2)
0.3 (4)
179.0 (3)
22.6 (4)
~156.1 3)
~156.1 3)
25.1(5)
0.9 (5)
179.7 (3)
1.2 (5)
178.8 (3)
~13(5)
179.1 (4)
~0.8 (6)
3.0 (6)
-3.1(5)
178.1 (3)

Symmetry codes: (1) —x+3/2, y+1/2, —z+3/2.

C18—C19—C20
C18—C19—H19
C20—C19—H19
N3—C20—C19
N3—C20—H20
C19—C20—H20

NI—N2—C8—C10
Cul—N2—C8—C10
NI—N2—C8—C9
Cul—N2—C8—C9
N2—C8—C10—C15
C9—C8—C10—CI15
N2—C8—C10—Cl11
C9—C8—C10—Cl1
Cul—02—Cl11—C12
Cul—02—C11—C10
C15—C10—C11—02
C8—C10—C11—02
C15—C10—C11—CI12
C8—C10—C11—C12
02—C11—C12—C13
C10—C11—C12—C13
C11—C12—C13—C14
C12—C13—C14—C15
C12—C13—C14—Brl1
C13—C14—C15—C10
Br1—C14—C15—C10
C11—C10—C15—C14
C8—C10—C15—C14
C20—N3—C16—C17
Cul—N3—C16—C17
N3—C16—C17—C18
C16—C17—C18—C19
C17—C18—C19—C20
C16—N3—C20—C19
Cul—N3—C20—C19
C18—C19—C20—N3

H-A
2.08

118.7 (4)
120.6
120.6
123.1 (4)
118.5
118.5

177.3 3)
6.2 (4)
-4.1 (4)
172.3 (2)
~173.5 (3)
8.0 (4)
7.2(5)
~171.3 3)
179.9 (2)
—0.4(5)
176.8 (3)
-4.0 (5)
-3.6(4)
175.7 3)
~177.3 (3)
3.1(5)
0.0 (6)
-2.5(5)
175.4 (3)
1.8 (5)
~176.1 (2)
13 (5)
~178.0 (3)
1.4 (6)
179.8 (3)
—0.5(7)
—0.6 (8)
0.8 (7)
~1.1(6)
~179.6 (3)
0.0 (6)

D—H4
153.
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