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The asymmetric unit of title complex, [Cu(CyH;3BrN,O,)-
(CsHsN)], contains two independent molecules. In each
molecule, the central Cu" atom has a square-planar environ-
ment formed by the tridentate hydrazone and the mono-
dentate pyridine ligands, with the N atoms in a trans
arrangement about the Cu'" atom.

Related literature
For the isostructural Ni complex, see: Zheng et al. (2009).
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Experimental

Crystal data

[Cu(CyoH 13BrN,0,)(CsHsN)]
M, = 535.87

Monoclinic, P2, /c

a=22.65 (2) A

b =10.6514 (10) A
c=19.3388 (19) A

B =108.521 (2)°

Data collection

Bruker APEXII CCD area-detector
diffractometer

Absorption correction: multi-scan
(SADABS; Bruker, 2005)
Tnin = 0.661, T, = 0.806

Refinement

R[F? > 20(F%)] = 0.034
wR(F?) = 0.100

S =1.09

7831 reflections

V = 44249 (7) A3
Z=8

Mo Ko radiation
u=282mm "
T=295K

0.16 x 0.12 x 0.08 mm

22878 measured reflections
7831 independent reflections
5740 reflections with I > 20(I)
Rine = 0.029

577 parameters

H-atom parameters constrained
Apiax =046 ¢ A3

APmin = =057 ¢ A7

Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT
(Bruker, 2005); 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.

This project was supported by the Postgraduate Foundation
of Xi’an Polytechnic University (No. Y05-2-09)

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: RK2158).
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{N'-[(E)-(5-Bromo-2-oxidophenyl)(phenyl)methylene|benzohydrazidato}pyridinecopper(II)

C.-Z. Zheng, C.-Y. Ji, X.-L. Chang, C.-H. Zhang and Y.-G. Xiang

Comment

This structure was solved in continue the investigation of complexes of transition metals (Ni) with ligands {N-[(E)-(5-
bromo-2- -hydroxyphenyl)(phenyl)methylene]benzohydrazide} pyridinenickel(Il) (Zheng ef al., 2009). These Ni- and Cu-
complexes (Fig.1) are isostructural. All bond distances and bond angles have a normal values.

Experimental

A DMEF solution (5 ml) of N-[(E)-(5-bromo-2- hydroxyphenyl)(phenyl)methylene]benzohydrazide (0.25 mmol, 0.099 g)

was mixed with a methanol solution(5 ml) of CuCly2H;0 (0.25 mmol, 0.043 g). The mixture was stirred at 298 K for 4

h and then filtered. A blue precipitate was produced after about 10 d. A pyridine mixture (5 ml) was used to dissolve the
precipitate at 330 K. Blue block-shaped crystals of were obtained after one month (yield 30%).

Refinement

All H atoms were placed geometrically at ideal positions and allowed to ride on the parent C atoms, with C-H = 0.93 A
and Ujso(H) = 1.2U¢q(C).

Figures

Fig. 1. The asymmetric unit of title compound with the atom-numbering scheme. Displace-
ment ellipsoids are drawn at the 30% probability level. H atoms are presented as a small
spheres of arbitrary radius.

{N'-[(F)-(5-Bromo-2-oxidophenyl) (phenyl)methylene]benzohydrazidato}pyridinecopper(ll)

Crystal data

[Cu(Ca0H13BrN,02)(CsHsN)] Fooo =2152

M, =535.87 Dy =1.609 Mg m >

Monoclinic, P2¢/c Melting point: 330 K

Hall symbol: -P 2ybc Mo Ka radiation, A = 0.71073 A
a=22.655Q2)A Cell parameters from 5857 reflections
b=10.6514 (10) A 0=2.2-26.2°

c=19.3388 (19) A p=2.82mm '

B=108.521 (2)° T=295K
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V=44249 (7) A’
Z=38

Data collection

Bruker APEXII CCD area-detector
diffractometer

Radiation source: fine-focus sealed tube
Monochromator: graphite

T=295K

¢ and ® scans

Absorption correction: multi-scan
(SADABS; Bruker, 2005)

Tmin = 0.661, Tpax = 0.806

22878 measured reflections

Refinement

Refinement on F2
Least-squares matrix: full
R[F* > 26(F%)] = 0.034
WR(F?) =0.100

S=1.09
7831 reflections

577 parameters

Primary atom site location: structure-invariant direct
methods

Special details

Block, blue
0.16 x 0.12 x 0.08 mm

7831 independent reflections

5740 reflections with /> 20(/)
Rint = 0.029

Omax = 25.1°

Omin = 1.0°

h=-26—26

k=-12—12
[=-23—18

Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring
sites

H-atom parameters constrained
w = 1/[6*(Fo2) + (0.0541P)°]

where P = (F,> + 2F2)/3

(A/6)max = 0.001

APmax = 0.46 ¢ A3

Apmin=—-0.57 ¢ A3

Extinction correction: none

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two L.s. planes) are estimated using the full covariance matrix. The
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is
used for estimating s.u.'s involving L.s. planes.

Refinement. Refinement of 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F2, 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) efc. and is not relevant to the choice of reflections for refinement. R-factors based on F? are statistically about twice as large
as those based on £, and R-factors based on ALL data will be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (/fz )

X y z Uiso*/Ueq
Cul 0.448059 (18) 0.58286 (3) 0.36047 (2) 0.04049 (12)
Cu2 0.06456 (2) 0.19326 (4) 0.09827 (2) 0.04655 (13)
Brl 0.756186 (18) 0.42943 (4) 0.61827 (2) 0.06374 (14)
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Br2 0.08695 (2) ~0.23047 (4) ~0.19252 (2) 0.06763 (14)
ol 0.51513 (10) 0.65304 (19) 0.43260 (13) 0.0470 (6)
02 0.37982 (10) 0.4965 (2) 0.29422 (12) 0.0442 (5)
03 0.03949 (12) 0.1747 (2) ~0.00216 (13) 0.0574 (7)
04 0.09937 (12) 0.2097 (2) 0.20165 (13) 0.0561 (6)
N1 0.44828 (13) 0.3300 (2) 0.32130 (15) 0.0437 (7)
N2 0.48543 (12) 0.4188 (2) 0.36919 (14) 0.0386 (6)
N3 0.14631 (13) 0.0215 (3) 0.18986 (14) 0.0469 (7)
N4 0.11394 (12) 0.0421 (3) 0.11583 (14) 0.0423 (7)
N5 0.40778 (13) 0.7504 (2) 0.33205 (15) 0.0424 (7)
N6 0.01464 (13) 0.3501 (3) 0.08826 (16) 0.0467 (7)
Cl 0.56516 (15) 0.5958 (3) 0.47237 (17) 0.0364 (7)
2 0.57943 (14) 0.4665 (3) 0.46661 (17) 0.0376 (7)
c3 0.63679 (15) 0.4215 (3) 0.51111 (18) 0.0417 (8)
H3 0.6471 0.3381 0.5066 0.050*

C4 0.67815 (14) 0.4958 (3) 0.56095 (18) 0.0433 (8)
cs 0.66359 (17) 0.6198 (3) 0.56923 (19) 0.0475 (9)
HS 0.6912 0.6703 0.6039 0.057*

C6 0.60845 (16) 0.6672 (3) 0.52612 (19) 0.0449 (8)
H6 0.5990 0.7505 0.5325 0.054*

C7 0.53780 (15) 0.3801 (3) 0.41444 (18) 0.0375 (7)
C8 0.55608 (14) 0.2454 (3) 0.41456 (18) 0.0373 (8)
C9 0.57715 (17) 0.1986 (3) 0.3606 (2) 0.0530 (9)
HY 0.5779 0.2498 0.3219 0.064*
C10 0.59715 (18) 0.0761 (4) 0.3635 (2) 0.0638 (11)
H10 0.6121 0.0455 0.3271 0.077*

Cll 0.59528 (18) ~0.0013 (4) 0.4196 (2) 0.0613 (11)
Hil 0.6090 ~0.0840 0.4215 0.074*
c12 0.5731 (2) 0.0446 (3) 0.4724 (2) 0.0658 (11)
HI2 0.5711 ~0.0074 0.5102 0.079*
C13 0.55368 (17) 0.1672 (3) 0.4700 (2) 0.0507 (9)
HI13 0.5388 0.1975 0.5064 0.061*
Cl4 0.44054 (18) 0.8571 (3) 0.3428 (2) 0.0542 (10)
H14 0.4836 0.8525 0.3629 0.065*
C1s 0.4137 (2) 0.9730 (3) 0.3254 (2) 0.0645 (11)
HI5 0.4380 1.0453 0.3342 0.077*
C16 0.3504 (2) 0.9803 (4) 0.2948 (2) 0.0681 (12)
H16 0.3308 1.0579 0.2835 0.082*
C17 0.31676 (19) 0.8725 (4) 0.2812 (2) 0.0644 (11)
H17 0.2739 0.8753 0.2586 0.077*
C18 0.34619 (17) 0.7597 (3) 0.3008 (2) 0.0539 (10)
HI8 0.3224 0.6867 0.2921 0.065*
C19 0.39589 (15) 0.3824 (3) 0.28524 (18) 0.0390 (8)
€20 0.35050 (15) 0.3070 (3) 0.22877 (18) 0.0396 (8)
c21 0.36878 (18) 0.2208 (3) 0.1867 (2) 0.0511 (9)
H21 0.4109 0.2065 0.1947 0.061*
22 0.3249 (2) 0.1554 (4) 0.1325 (2) 0.0626 (11)
H22 0.3375 0.0977 0.1040 0.075*
23 0.2631 (2) 0.1753 (4) 0.1210 (2) 0.0632 (11)
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H23
C24
H24
C25
H25
C26
C27
C28
H28
C29
C30
H30
C31
H31
C32
C33
C34
H34
C35
H35
C36
H36
C37
H37
C38
H38
C39
C40
C41
H41
C42
H42
C43
H43
C44
H44
C45
H45
C46
H46
C47
H47
C48
H48
C49
H49
C50
H50

0.2337
0.24391 (18)
0.2017
0.28738 (16)
0.2744
0.05294 (16)
0.09257 (14)
0.10089 (16)
0.1266
0.07243 (16)
0.03406 (17)
0.0146
0.02517 (17)
~0.0004
0.12314 (15)
0.16432 (15)
0.14936 (18)
0.1143
0.1865 (2)
0.1760
0.2384 (2)
0.2632
0.2538 (2)
0.2891
0.21764 (17)
0.2290
0.13458 (16)
0.16633 (16)
0.19493 (19)
0.1939
0.2255 (2)
0.2447
0.2271 (2)
0.2479
0.1983 (2)
0.1994
0.16749 (18)
0.1475
~0.03592 (16)
~0.0454
~0.07398 (18)
~0.1095
~0.0591 (2)
~0.0840
~0.0072 (2)
0.0043
0.02816 (19)
0.0628

0.1313
0.2598 (4)
0.2716
0.3275 (3)
0.3868
0.0824 (3)
~0.0200 (3)
~0.1110 (3)
~0.1794
~0.1022 (3)
~0.0032 (3)
0.0021
0.0870 (3)
0.1548
~0.0372 (3)
~0.1486 (3)
~0.2398 (3)
~0.2306
~0.3456 (4)
~0.4074
~0.3594 (4)
~0.4306
~0.2684 (4)
-0.2776
~0.1639 (3)
~0.1020
0.1139 (4)
0.1121 (4)
0.0057 (4)
~0.0674
0.0061 (5)
~0.0665
0.1147 (5)
0.1161
0.2194 (5)
0.2923
0.2197 (4)
0.2921
0.3678 (3)
0.3083
0.4696 (4)
0.4774
0.5604 (4)
0.6312
0.5442 (4)
0.6051
0.4389 (3)
0.4282

0.0844
0.1628 (2)
0.1553
0.21613 (19)
0.2435
~0.03941 (18)
~0.00941 (17)
~0.05787 (18)
~0.0394
~0.13131 (18)
~0.16105 (19)
~0.2111
~0.11555 (19)
~0.1357
0.06895 (18)
0.09448 (17)
0.1365 (2)
0.1511

0.1570 (2)
0.1850

0.1361 (2)
0.1498
0.0954 (2)
0.0812

0.0751 (2)
0.0479
0.22802 (19)
0.30833 (19)
0.3430 (2)
0.3163

0.4175 (2)
0.4409
0.4568 (2)
0.5067
0.4226 (2)
0.4494
0.3487 (2)
0.3260
0.0300 (2)
~0.0072
0.0230 (2)
-0.0173
0.0763 (2)
0.0725
0.1347 (2)
0.1710

0.1403 (2)
0.1814

0.076*
0.0616 (11)
0.074*
0.0482 (9)
0.058*
0.0444 (8)
0.0396 (8)
0.0431 (8)
0.052*
0.0448 (8)
0.0511 (9)
0.061*
0.0523 (9)
0.063*
0.0411 (8)
0.0422 (8)
0.0545 (10)
0.065*
0.0683 (12)
0.082*
0.0724 (12)
0.087*
0.0683 (12)
0.082*
0.0530 (9)
0.064*
0.0472 (9)
0.0492 (9)
0.0632 (11)
0.076*
0.0819 (14)
0.098*
0.0819 (14)
0.098*
0.0745 (13)
0.089*
0.0610 (10)
0.073*
0.0505 (9)
0.061*
0.0573 (10)
0.069*
0.0661 (11)
0.079*
0.0663 (12)
0.080*
0.0587 (10)
0.070*
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Atomic displacement parameters (142 )

Cul
Cu2
Brl
Br2
(0]
02
03
04
N1
N2
N3
N4
N5
N6
C1
C2
C3
C4
C5
C6
Cc7
C8
Cc9
C10
Cl11
Cl12
C13
Cl4
Cl5
Cl6
C17
C18
C19
C20
C21
C22
C23
C24
C25
C26
Cc27
C28
C29
C30

Ull

0.0447 (2)
0.0528 (3)
0.0474 (2)
0.0839 (3)
0.0473 (14)
0.0460 (13)
0.0793 (18)
0.0665 (17)
0.0463 (17)
0.0412 (16)
0.0518 (18)
0.0470 (17)
0.0488 (18)
0.0538 (18)
0.0395 (19)
0.0386 (18)
0.044 (2)
0.0352 (18)
0.052 (2)
0.053 (2)
0.0431 (19)
0.0343 (18)
0.061 (2)
0.065 (3)
0.060 (3)
0.091 (3)
0.068 (2)
0.057 (2)
0.084 (3)
0.089 (3)
0.060 (3)
0.051 (2)
0.043 (2)
0.048 (2)
0.058 (2)
0.089 (3)
0.076 (3)
0.047 (2)
0.052 (2)
0.053 (2)
0.044 (2)
0.049 (2)
0.053 (2)
0.059 (2)

U22

0.0330 (2)
0.0488 (3)
0.0744 (3)
0.0733 (3)
0.0341 (12)
0.0347 (12)
0.0525 (15)
0.0606 (16)
0.0344 (14)
0.0334 (14)
0.0538 (18)
0.0462 (16)
0.0361 (15)
0.0469 (17)
0.0353 (17)
0.0414 (18)
0.0413 (18)
0.055 (2)
0.048 (2)
0.0357 (18)
0.0351 (17)
0.0387 (18)
0.055 (2)
0.063 (3)
0.038 (2)
0.042 (2)
0.041 (2)
0.042 (2)
0.036 (2)
0.042 (2)
0.060 (3)
0.044 (2)
0.0373 (18)
0.0332 (17)
0.047 (2)
0.056 (2)
0.057 (2)
0.059 (2)
0.0404 (19)
0.046 (2)
0.0424 (19)
0.0423 (19)
0.049 (2)
0.062 (2)

U33

0.0410 (2)
0.0367 (2)
0.0589 (3)
0.0418 (2)
0.0517 (14)
0.0447 (13)
0.0384 (14)
0.0377 (14)
0.0448 (17)
0.0377 (15)
0.0311 (15)
0.0315 (15)
0.0393 (16)
0.0410 (17)
0.0364 (18)
0.0334 (17)
0.0403 (19)
0.0380 (19)
0.040 (2)
0.045 (2)
0.0372 (18)
0.0377 (19)
0.045 (2)
0.069 (3)
0.080 (3)
0.070 (3)
0.048 (2)
0.055 (2)
0.065 (3)
0.073 (3)
0.073 (3)
0.065 (3)
0.0363 (18)
0.0360 (18)
0.051 (2)
0.045 (2)
0.045 (2)
0.068 (3)
0.048 (2)
0.0371 (19)
0.0334 (18)
0.0366 (19)
0.0333 (18)
0.0304 (19)

U12
~0.00132 (18)
0.0020 (2)
0.00269 (19)
0.0172 (2)
0.0019 (11)
0.0008 (10)
0.0205 (13)
0.0078 (14)
-0.0022 (13)
~0.0024 (13)
~0.0030 (14)
~0.0017 (13)
~0.0018 (13)
~0.0006 (14)
~0.0045 (15)
~0.0016 (15)
~0.0010 (16)
~0.0030 (16)
~0.0154 (17)
~0.0033 (16)
~0.0024 (15)
~0.0014 (14)
~0.0011 (19)
0.002 (2)
0.0075 (18)
0.009 (2)
0.0050 (18)
~0.0080 (18)
~0.005 (2)
0.013 (2)
0.013 (2)
~0.0008 (18)
~0.0040 (15)
~0.0062 (15)
~0.0079 (18)
~0.018 (2)
~0.028 (2)
~0.0107 (19)
~0.0026 (17)
0.0000 (17)
~0.0050 (16)
0.0045 (16)
0.0008 (17)
0.0053 (19)

U13
0.00960 (19)
0.0122 (2)
0.00196 (19)
0.0144 (2)
0.0044 (12)
0.0042 (11)
0.0158 (13)
0.0118 (12)
0.0065 (14)
0.0075 (13)
0.0073 (13)
0.0096 (13)
0.0099 (14)
0.0174 (15)
0.0149 (15)
0.0125 (15)
0.0143 (16)
0.0089 (15)
0.0117 (17)
0.0144 (18)
0.0171 (16)
0.0096 (15)
0.0192 (19)
0.031 (2)
0.014 (2)
0.033 (2)
0.0250 (19)
0.0061 (19)
0.012 (2)
0.027 (3)
0.020 (2)
0.016 (2)
0.0126 (16)
0.0105 (15)
0.0209 (19)
0.024 (2)
0.003 (2)
0.003 (2)
0.0108 (18)
0.0172 (17)
0.0133 (15)
0.0113 (16)
0.0139 (16)
0.0116 (17)

U23
~0.00144 (18)
~0.0052 (2)
0.0008 (2)
~0.0132 (2)
~0.0080 (11)
~0.0020 (11)
~0.0018 (12)
~0.0078 (12)
~0.0063 (13)
~0.0035 (13)
~0.0025 (14)
0.0008 (13)
0.0008 (13)
~0.0050 (14)
~0.0033 (15)
~0.0003 (15)
~0.0009 (16)
0.0013 (17)
~0.0066 (17)
~0.0049 (17)
0.0001 (15)
~0.0062 (15)
~0.0056 (19)
~0.028 (2)
~0.016 (2)
0.005 (2)
~0.0056 (18)
~0.0007 (18)
0.005 (2)
0.013 (2)
0.007 (2)
0.0023 (19)
0.0039 (15)
0.0059 (15)
~0.0020 (18)
~0.011 (2)
~0.001 (2)
0.007 (2)
0.0028 (17)
~0.0018 (17)
0.0017 (16)
0.0001 (16)
~0.0054 (16)
~0.0001 (18)
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C31
C32
C33
C34
C35
C36
C37
C38
C39
C40
C41
C42
C43
C44
C45
C46
C47
C48
C49
C50

Geometric parameters (4, °)

Cul—O1
Cul—02
Cul—N2
Cul—NS5
Cu2—O03
Cu2—04
Cu2—N4
Cu2—N6
Br1—C4
Br2—C29
01—C1
02—C19
03—C26
04—C39
N1—C19
N1—N2
N2—C7
N3—C39
N3—N4
N4—C32
N5—C18
N5—Cl14
N6—C46
N6—C50
C1—C6
Ccl1—C2

0.060 (2)
0.044 (2)
0.049 (2)
0.057 (2)
0.084 (3)
0.073 (3)
0.060 (3)
0.057 (2)
0.046 (2)
0.049 (2)
0.070 (3)
0.086 (3)
0.073 (3)
0.087 (3)
0.066 (3)
0.051 (2)
0.051 (2)
0.086 (3)
0.105 (4)
0.076 (3)

0.054 (2)
0.0421 (18)
0.0428 (19)
0.057 (2)
0.055 (3)
0.058 (3)
0.072 (3)
0.053 (2)
0.059 (2)
0.061 (2)
0.072 (3)
0.100 (4)
0.124 (4)
0.086 (3)
0.070 (3)
0.054 (2)
0.062 (2)
0.056 (2)
0.046 (2)
0.058 (2)

1.862 (2)
1.903 (2)
1.925 (2)
2.000 (3)
1.853 (2)
1.910 (2)
1.928 (3)
1.993 (3)
1.900 (3)
1.903 (3)
1.302 (4)
1.296 (4)
1.310 (4)
1.296 (4)
1.296 (4)
1.402 (3)
1.298 (4)
1.307 (4)
1.403 (4)
1.304 (4)
1.337 (4)
1.338 (4)
1.341 (4)
1.343 (4)
1.405 (4)
1.427 (4)

0.039 (2)

0.0149 (19)

0.0367 (19) ~0.0042 (16)
0.0301 (18) ~0.0017 (16)

0.045 (2)
0.053 (3)
0.069 (3)
0.064 (3)
0.046 (2)
0.036 (2)
0.037 (2)
0.045 (2)
0.051 (3)
0.039 (2)
0.047 (3)
0.043 (2)
0.047 (2)
0.057 (2)
0.065 (3)
0.049 (2)
0.039 (2)

~0.0047 (19)
~0.003 (2)
0.017 (2)
0.018 (2)
0.0052 (19)
~0.0102 (18)
~0.0136 (18)
~0.002 (2)
0.006 (3)
-0.017 3)
-0.027 3)
-0.019 (2)
~0.0056 (19)
0.007 (2)
0.014 (2)
0.004 (2)
~0.004 (2)

C19—C20
C20—C21
C20—C25
C21—C22
C21—H21
C22—C23
C22—H22
C23—C24
C23—H23
C24—C25
C24—H24
C25—H25
C26—C31
C26—C27
C27—C28
C27—C32
C28—C29
C28—H28
C29—C30
C30—C31
C30—H30
C31—H31
C32—C33
C33—C34
C33—C38
C34—C35

0.0110 (18)
0.0123 (16)
0.0056 (16)
0.0089 (18)
0.005 (2)
~0.002 (2)
0.009 (2)
0.0114 (18)
0.0132 (17)
0.0136 (17)
0.016 (2)
0.009 (2)
0.005 (2)
0.017 (2)
0.0124 (19)
0.0173 (19)
0.0148 (19)
0.036 (3)
0.027 (3)
0.0144 (19)

0.0039 (18)
~0.0025 (16)
~0.0021 (16)
0.0064 (19)
0.013 (2)
0.011 (2)
0.002 (2)
0.0077 (18)
~0.0064 (18)
~0.0046 (19)
-0.002 (2)
0.005 (3)
-0.010 (3)
-0.018 3)
~0.009 (2)
~0.0084 (19)
0.002 (2)
0.004 (2)
~0.0089 (19)
~0.0071 (19)

1.477 (4)
1.375 (5)
1.389 (5)
1.382 (5)
0.9300
1.363 (6)
0.9300
1.370 (6)
0.9300
1.381 (5)
0.9300
0.9300
1.406 (5)
1.415 (4)
1.402 (4)
1.464 (4)
1.364 (5)
0.9300
1.371 (5)
1.361 (5)
0.9300
0.9300
1.493 (5)
1.376 (5)
1.383 (5)
1.386 (5)
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C2—C3
c2—C7
C3—C4
C3—H3
C4—Cs
C5—C6
C5—HS5
C6—Ho6
C7—C8
C8—C9
C8—C13
C9—C10
C9—H9
C10—Cl11
C10—H10
Cl11—C12
Cl1—HI11
C12—C13
Cl12—H12
C13—H13
C14—Cl15
Cl14—H14
C15—Cl16
CI15—H15
C16—C17
Cl6—H16
C17—CI18
C17—H17
CI18—H18
01—Cul—02
01—Cul—N2
02—Cul—N2
0O1—Cul—N5
02—Cul—N5
N2—Cul—N5
03—Cu2—04
03—Cu2—N4
04—Cu2—N4
03—Cu2—N6
04—Cu2—N6
N4—Cu2—N6
C1—01—Cul
C19—02—Cul
C26—03—Cu2
C39—04—Cu2
CI19—NI1—N2
C7—N2—NI1
C7—N2—Cul
N1—N2—Cul

1.396 (4)
1.466 (4)
1.364 (4)
0.9300
1.382 (5)
1.360 (5)
0.9300
0.9300
1.493 (4)
1.372 (5)
1.373 (5)
1.376 (5)
0.9300
1.374 (6)
0.9300
1.364 (5)
0.9300
1.374 (5)
0.9300
0.9300
1.370 (5)
0.9300
1.367 (5)
0.9300
1.358 (5)
0.9300
1.368 (5)
0.9300
0.9300

173.64 (10)
93.85 (10)
82.00 (10)
92.31 (10)
92.53 (10)
169.48 (11)
173.82 (11)
93.61 (11)
82.44 (11)
90.70 (11)
93.32 (11)
175.65 (12)
127.20 (19)
109.9 (2)
127.5 (2)
109.7 (2)
108.7 (3)
117.4 (3)
129.0 (2)
113.54 (19)

C34—H34
C35—C36
C35—H35
C36—C37
C36—H36
C37—C38
C37—H37
C38—H38
C39—C40
C40—C41
C40—C45
C41—C42
C41—H41
C42—C43
C42—H42
C43—C44
C43—H43
C44—C45
C44—H44
C45—H45
C46—C47
C46—H46
C47—C48
C47—H47
C48—C49
C48—H48
C49—C50
C49—H49
C50—H50

C20—C21—C22
C20—C21—H21
C22—C21—H21
C23—C22—C21
C23—C22—H22
C21—C22—H22
C22—C23—C24
C22—C23—H23
C24—C23—H23
C23—C24—C25
C23—C24—H24
C25—C24—H24
C24—C25—C20
C24—C25—H25
C20—C25—H25
03—C26—C31

03—C26—C27

C31—C26—C27
C28—C27—C26
C28—C27—C32

0.9300
1.368 (6)
0.9300
1.362 (6)
0.9300
1.363 (5)
0.9300
0.9300
1.490 (5)
1.370 (5)
1.382 (5)
1.387 (6)
0.9300
1.378 (6)
0.9300
1.353 (6)
0.9300
1.376 (6)
0.9300
0.9300
1.365 (5)
0.9300
1.376 (5)
0.9300
1.358 (6)
0.9300
1.363 (5)
0.9300
0.9300

120.4 (4)
119.8
119.8
120.0 (4)
120.0
120.0
120.5 (4)
119.8
119.8
119.9 (4)
120.0
120.0
120.0 (4)
120.0
120.0
116.4 (3)
125.5 (3)
118.1 (3)
117.5 (3)
119.0 (3)
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C39—N3—N4
C32—N4—N3
C32—N4—Cu2
N3—N4—Cu2
CI18—N5—C14
C18—N5—Cul
C14—N5—Cul
C46—N6—C50
C46—N6—Cu2
C50—N6—Cu2
01—C1—C6
01—C1—C2
C6—Cl1—C2
C3—C2—C1
Cc3—C2—C7
Cl1—C2—C7
C4—C3—C2
C4—C3—H3
C2—C3—H3
C3—C4—C5
C3—C4—Brl
C5—C4—Brl
C6—C5—C4
C6—C5—H5
C4—C5—H5
C5—Co6—C1
C5—C6—H6
Cl1—C6—H6
N2—C7—C2
N2—C7—C8
C2—C7—C8
C9—C8—C13
CoO—C8—C7
C13—C8—C7
C8—C9—C10
C8—C9—H9
C10—C9—H9
C11—C10—C9
C11—C10—H10
C9—C10—H10
C12—CI11—C10
Cl12—CI11—HI11
C10—CI11—HI11
C11—C12—C13
Cl11—C12—HI12
C13—CI12—H12
C8—C13—C12
C8—C13—HI13
C12—C13—H13

108.9 (3)
117.5 (3)
129.1 (2)
113.3 (2)
117.1 (3)
120.7 (2)
122.3 (2)
117.5 (3)
120.4 (2)
122.0 (3)
117.1 (3)
125.6 (3)
117.3 (3)
118.2 (3)
118.6 (3)
1232 (3)
1222 (3)
118.9
118.9
120.0 (3)
119.9 (3)
120.0 (3)
119.3 (3)
120.3
120.3
122.8 (3)
118.6
118.6
121.0 3)
120.0 (3)
119.0 (3)
118.9 (3)
120.8 (3)
120.3 (3)
120.2 (4)
119.9
119.9
120.6 (4)
119.7
119.7
119.1 (3)
120.4
120.4
120.4 (4)
119.8
119.8
120.7 (3)
119.6
119.6

C26—C27—C32
C29—C28—C27
C29—C28—H28
C27—C28—H28
C28—C29—C30
C28—C29—Br2
C30—C29—Br2
C31—C30—C29
C31—C30—H30
C29—C30—H30
C30—C31—C26
C30—C31—H31
C26—C31—H31
N4—C32—C27
N4—C32—C33
C27—C32—C33
C34—C33—C38
C34—C33—C32
C38—C33—C32
C33—C34—C35
C33—C34—H34
C35—C34—H34
C36—C35—C34
C36—C35—H35
C34—C35—H35
C37—C36—C35
C37—C36—H36
C35—C36—H36
C36—C37—C38
C36—C37—H37
C38—C37—H37
C37—C38—C33
C37—C38—H38
C33—C38—H38
04—C39—N3
04—C39—C40
N3—C39—C40
C41—C40—C45
C41—C40—C39
C45—C40—C39
C40—C41—C42
C40—C41—H41
C42—C41—H41
C43—C42—C41
C43—C42—H42
C41—C42—H42
C44—C43—C42
C44—C43—H43
C42—C43—H43

123.4 (3)
122.0 (3)
119.0
119.0
121.1 3)
118.7 (3)
120.2 (3)
118.5 (3)
120.8
120.8
122.9 (3)
118.5
118.5
120.7 (3)
120.4 (3)
118.8 (3)
118.4 (3)
120.7 (3)
120.8 (3)
120.2 (4)
119.9
119.9
120.2 (4)
119.9
119.9
119.7 (4)
120.1
120.1
120.4 (4)
119.8
119.8
121.0 (4)
119.5
119.5
125.5 (3)
117.0 (3)
117.5 (3)
119.2 (4)
121.1 3)
119.6 (4)
120.6 (4)
119.7
119.7
119.5 (5)
120.3
120.3
119.9 (4)
120.1
120.1
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N5—C14—C15
N5—C14—H14
C15—C14—H14
Cl16—C15—Cl14
Cl16—C15—H15
C14—C15—H15
C17—C16—CI15
C17—Cl16—H16
C15—Cl16—H16
C16—C17—CI18
Cl16—C17—H17
C18—C17—H17
N5—C18—C17
N5—C18—H18
C17—C18—H18
02—C19—N1
02—C19—C20
N1—C19—C20
C21—C20—C25
C21—C20—C19
C25—C20—C19
N2—Cul—01—C1
N5—Cul—01—C1
N2—Cul—02—C19
N5—Cul—02—C19
N4—Cu2—03—C26
N6—Cu2—03—C26
N4—Cu2—04—C39
N6—Cu2—04—C39
C19—N1—N2—C7
C19—N1—N2—Cul
O01—Cul—N2—C7
02—Cul—N2—C7
N5—Cul—N2—C7
0O1—Cul—N2—N1
02—Cul—N2—N1
N5—Cul—N2—N1
C39—N3—N4—C32
C39—N3—N4—Cu2
03—Cu2—N4—C32
04—Cu2—N4—C32
03—Cu2—N4—N3
04—Cu2—N4—N3
01—Cul—N5—C18
02—Cul—N5—C18
N2—Cul—N5—C18
01—Cul—N5—C14
02—Cul—N5—C14
N2—Cul—N5—C14

123.1 (4)
118.4
118.4
118.7 (4)
120.6
120.6
118.9 (4)
120.6
120.6
119.7 (4)
120.2
120.2
122.5 (3)
118.7
118.7
125.4 (3)
116.7 (3)
117.8 (3)
119.2 (3)
122.1 (3)
118.7 (3)
-2.703)
~1742 3)
-5.8(2)
165.1 (2)
22(3)
~177.1 (3)
-1.7Q2)
177.3 (2)
174.3 (3)
-3.0(3)
3.3(3)
~171.9 (3)
129.0 (6)
~179.8 (2)
5.0(2)
~54.1 (7)
175.9 (3)
-0.9(3)
0.3 (3)
~174.9 3)
176.7 (2)
1.5(2)
~154.3 (3)
21.5(3)
79.8 (7)
26.0 (3)
~158.1 (3)
~99.8 (6)

C43—C44—C45
C43—C44—H44
C45—C44—H44
C44—C45—C40
C44—C45—H45
C40—C45—H45
N6—C46—C47
N6—C46—H46
C47—C46—H46
C46—C47—C48
C46—C47—H47
C48—C47—H47
C49—C48—C47
C49—C48—H48
C47—C48—H48
C48—C49—C50
C48—C49—H49
C50—C49—H49
N6—C50—C49
N6—C50—HS50
C49—C50—HS50
Cul—02—C19—N1
Cul—02—C19—C20
N2—N1—C19—02
N2—N1—C19—C20
02—C19—C20—C21
N1—C19—C20—C21
02—C19—C20—C25
N1—C19—C20—C25
C25—C20—C21—C22
C19—C20—C21—C22
C20—C21—C22—C23
C21—C22—C23—C24
C22—C23—C24—C25
C23—C24—C25—C20
C21—C20—C25—C24
C19—C20—C25—C24
Cu2—03—C26—C31
Cu2—03—C26—C27
03—C26—C27—C28
C31—C26—C27—C28
03—C26—C27—C32
C31—C26—C27—C32
C26—C27—C28—C29
C32—C27—C28—C29
C27—C28—C29—C30
C27—C28—C29—Br2
C28—C29—C30—C31
Br2—C29—C30—C31

121.1 (4)
119.4
119.4
119.7 (4)
120.1
120.1
122.6 (3)
118.7
118.7
119.2 (4)
120.4
120.4
118.4 (4)
120.8
120.8
120.1 (4)
119.9
119.9
122.2 (4)
118.9
118.9

6.6 (4)
~173.0 (2)
2.4 (4)
1772 3)
144.6 (3)
-35.1(5)
~33.0 (4)
147.4 (3)
—0.1(5)
~177.6 (3)
~0.5 (6)
-0.2 (6)
1.4 (6)
-2.0(5)
13 (5)
178.9 (3)
176.6 (2)
-33(5)
179.2 (3)
—0.7 (5)
13 (5)
~178.6 (3)
0.3 (5)
178.3 (3)
—0.1(5)
179.8 (2)
0.4 (6)
~179.6 (3)
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03—Cu2—N6—C46
04—Cu2—N6—C46
03—Cu2—N6—C50
04—Cu2—N6—C50
Cul—O01—C1—C6
Cul—O01—C1—C2
01—C1—C2—C3
C6—C1—C2—C3
01—C1—C2—C7
C6—C1—C2—C7
Cl—C2—C3—C4
C7—C2—C3—C4
C2—C3—C4—C5
C2—C3—C4—aBrl
C3—C4—C5—C6
Br1—C4—C5—C6
C4—C5—C6—C1
01—C1—C6—C5
C2—C1—C6—C5
NI—N2—C7—C2
Cul—N2—C7—C2
NI—N2—C7—C8
Cul—N2—C7—C8
C3—C2—C7—N2
C1—C2—C7—N2
C3—C2—C7—C8
C1—C2—C7—C8
N2—C7—C8—C9
C2—C7—C8—C9
N2—C7—C8—C13
C2—C7—C8—CI13
C13—C8—C9—C10
C7—C8—C9—C10
C8—C9—C10—C11
C9—C10—C11—C12
C10—C11—C12—C13
C9—C8—C13—C12
C7—C8—C13—C12
C11—C12—C13—C8
C18—N5—C14—CI15
Cul—N5—C14—CI15
N5—C14—C15—C16
C14—C15—C16—C17
C15—C16—C17—C18
C14—N5—C18—C17
Cul—N5—C18—C17
C16—C17—CI18—N5

27.0 (3)
~157.7 3)
~156.0 (3)
19.3 (3)
~177.0 2)
22(5)
176.7 (3)
-4.0 (4)
—0.9(5)
178.3 (3)
22(5)
179.9 (3)
0.7 (5)
~178.6 (2)
~1.5(5)
177.8 3)
—0.6 (5)
~177.3 3)
3.4(5)
~179.8 3)
-3.0(4)
0.6 (4)
176.2 (2)
~176.3 (3)
1.3 (5)

4.5 (4)
~177.9 (3)
75.3 (4)
~105.5 (4)
~106.5 (4)
72.7 (4)
~1.8(5)
176.3 (3)
1.2 (6)

0.2 (6)
~0.9 (6)
1.2 (5)
~177.0 (3)
0.2 (6)
2.1(5)
~178.3 3)
~0.8 (6)
~1.5(6)
2.6 (6)
~1.0 (6)
179.4 (3)
~1.3(6)

C29—C30—C31—C26
03—C26—C31—C30
C27—C26—C31—C30
N3—N4—C32—C27
Cu2—N4—C32—C27
N3—N4—C32—C33
Cu2—N4—C32—C33
C28—C27—C32—N4
C26—C27—C32—N4
C28—C27—C32—C33
C26—C27—C32—C33
N4—C32—C33—C34
C27—C32—C33—C34
N4—C32—C33—C38
C27—C32—C33—C38
C38—C33—C34—C35
C32—C33—C34—C35
C33—C34—C35—C36
C34—C35—C36—C37
C35—C36—C37—C38
C36—C37—C38—C33
C34—C33—C38—C37
C32—C33—C38—C37
Cu2—04—C39—N3
Cu2—04—C39—C40
N4—N3—C39—04
N4—N3—C39—C40
04—C39—C40—C41
N3—C39—C40—C41
04—C39—C40—C45
N3—C39—C40—C45
C45—C40—C41—C42
C39—C40—C41—C42
C40—C41—C42—C43
C41—C42—C43—C44
C42—C43—C44—C45
C43—C44—C45—C40
C41—C40—C45—C44
C39—C40—C45—C44
C50—N6—C46—C47
Cu2—N6—C46—C47
N6—C46—C47—C48
C46—C47—C48—C49
C47—C48—C49—C50
C46—N6—C50—C49
Cu2—N6—C50—C49
C48—C49—C50—N6

~0.8 (6)
~178.9 (3)
1.0 (5)
~178.1 (3)
~1.9(5)
2.9 (4)
179.1 (2)
~176.5 (3)
13 (5)
2.5(4)
~179.7 (3)
63.1 (4)
~115.9 (4)
~118.3 (4)
62.7 (4)
~1.5(5)
177.0 3)
0.5 (6)

0.3 (7)
—0.1(7)
~1.0 (6)
1.8 (5)
~176.8 (3)
1.9 (4)
179.3 (2)
—0.7 (5)
~178.1 (3)
167.8 (3)
~14.7 (5)
~12.7(5)
164.8 (3)
~0.9 (6)
178.6 (4)
-0.2(7)
0.8 (7)
—0.3(7)
—0.8(7)
1.4 (6)
~178.1 (3)
~1.6(5)
175.5 (3)
2.4 (6)
~0.9 (6)
~1.2(6)
—0.6 (5)
~177.6 (3)
2.0 (6)
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Fig. 1
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