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In the title complex, [Cu(Cy,H;sCLN,O),], the Cu" ion is
coordinated by one N,0-bidentate and one N,N',O-tridentate
Schiff base ligand, resulting in a distorted CuN;0O, square-
based pyramidal coordination for the metal ion, with the O
atoms lying trans to each other in the basal plane.

Related literature

For background on Schiff bases, see: Shi ez al. (2007, 2008). For
reference structural data, see: Allen et al. (1987).
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Experimental

Crystal data

[Cu(Cy,H;5CLN,0),]
M, = 611.86
Triclinic, P1

a =9.4099 (17) A

b=12548 (2) A
c=12.603 (2) A
a = 103271 (7)°
B =110.907 (7)°

y =90.614 (8)°

V =1346.0 (4) A®
zZ=2

Mo Ko radiation

Data collection

Enraf-Nonius CAD-4
diffractometer

Absorption correction: ¥ scan
(North et al., 1968)
Tnin = 0.723, Tpax = 0.836

7433 measured reflections

Refinement

R[F? > 20(F%)] = 0.039
wR(F?) = 0.112

S =1.03

5221 reflections

u=124mm™"
T=29 K
0.28 x 0.24 x 0.15 mm

5221 independent reflections
3718 reflections with 7 > 20(1)
Rine = 0.022
200 standard reflections

every 3 reflections

intensity decay: 1%

320 parameters

H-atom parameters constrained
ApPmax =039 ¢ A’

Appin = —0.63 ¢ A3

Table 1 .
Selected bond lengths (A).
Cul—02 1.921 (2)
Cul—01 1.924 (2)
Cul—N1 2.003 (2)

Cul—N3
Cul—N2

2.009 (2)
2459 (3)

Data collection: CAD-4 Software (Enraf-Nonius, 1989); cell

refinement: CAD-4 Software; data reduction: XCAD4 (Harms &
Wocadlo, 1995); 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.

The work was supported by the Doctoral Fund (Project
ZMF 08020066) of Jiangsu Polytechnic University.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: HB5109).

References

Allen, F. H., Kennard, O., Watson, D. G., Brammer, L., Orpen, A. G. & Taylor,
R. (1987). J. Chem. Soc. Perkin Trans. 2, pp. S1-19.

Enraf-Nonius (1989). CAD-4 Software. Enraf-Nonius, Delft, The Nether-
lands.

Harms, K. & Wocadlo, S. (1995). XCAD4. University of Marburg, Germany.

North, A. C. T., Phillips, D. C. & Mathews, F. S. (1968). Acta Cryst. A24, 351—
359.

Sheldrick, G. M. (2008). Acta Cryst. A64, 112-122.

Shi, L., Fang, R.-Q., Xue, J.-Y., Xiao, Z.-P, Tan, S.-H. & Zhu, H.-L. (2008).
Aust. J. Chem. 61, 288-296.

Shi, D.-H., You, Z.-L., Xu, C., Zhang, Q. & Zhu, H.-L. (2007). Inorg. Chem.
Commun. 10, 404—406.

m1246 Xian-Feng Huang

doi:10.1107/51600536809038045

Acta Cryst. (2009). E65, m1246


https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5109&bbid=BB1
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5109&bbid=BB1
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5109&bbid=BB2
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5109&bbid=BB2
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5109&bbid=BB3
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5109&bbid=BB4
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5109&bbid=BB4
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5109&bbid=BB5
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5109&bbid=BB6
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5109&bbid=BB6
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5109&bbid=BB7
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5109&bbid=BB7
https://crossmark.crossref.org/dialog/?doi=10.1107/S1600536809038045&domain=pdf&date_stamp=2009-09-26

supporting information

Acta Cryst. (2009). E65, m1246  [doi:10.1107/S1600536809038045]
Bis{2,4-dichloro-6-[3-(dimethylamino)propyliminomethyllphenolato}copper(il)
Xian-Feng Huang

S1. Comment

There has been much research interest in Schiff base metal complexes due to their molecular architectures and biological
activities (Shi ef al., 2007; Shi et al., 2008). In this work, we report here the crystal structure of the title compound, (I). In
(I), all bond lengths are within normal ranges (Allen ef al., 1987) (Fig. 1). The Cu" is coordinated by two O and three N

atoms from the two Schiff base ligands, forming a distorted square-pyramidal coordination (Table 1).

S2. Experimental

A mixture of 3,5-dichloro-2-hydroxybenzaldehyde (380 mg, 2 mmol), N,N-dimethylpropane-1,3-diamine (204 mg, 2
mmol) and CuCl,.4H,O (1 mmol, 169 mg) was stirred in methanol (10 ml) for 1 h. After keeping the filtrate in air for 8 d,
green block-shaped crystals of (I) were formed.

S3. Refinement

All H atoms were positioned geometrically (C—H = 0.93-0.96 A) and refined as riding, with Ui(H) = 1.2Uc(C).

Figure 1

The molecular structure of (I) showing 30% probability displacement ellipsoids.
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Bis{2,4-dichloro-6-[3-(dimethylamino)propyliminomethyl]phenolato}copper(ll)

Crystal data

[CH(C12H]5C12N20)2]
M, =611.86
Triclinic, P1

Hall symbol: -P 1
a=9.4099 (17) A
b=12548 2) A
c=12.603 (2) A
o=103.271 (7)°
£ =110.907 (7)°
y=90.614 (8)°
V'=1346.0 (4) A3

Data collection

Enraf-Nonius CAD-4
diffractometer
Radiation source: fine-focus sealed tube
Graphite monochromator
w/26 scans
Absorption correction: y scan
(North et al., 1968)
Tnin = 0.723, Tiax = 0.836
7433 measured reflections

Refinement

Refinement on F?

Least-squares matrix: full

R[F?>20(F?)] = 0.039

wR(F?)=0.112

§=1.03

5221 reflections

320 parameters

0 restraints

Primary atom site location: structure-invariant
direct methods

Special details

Z=2

F(000) =630

D,=1510Mgm™

Mo Ko radiation, 2 = 0.71073 A
Cell parameters from 25 reflections

6=9-12°
u=124 mm™!
T=296K

Block, green
0.28 x 0.24 x 0.15 mm

5221 independent reflections
3718 reflections with /> 2a([)

R =0.022

Omax = 26.0°, i = 1.7°
h=-11-9
k=-15—-15
[=-15—15

200 standard reflections every 3 reflections
intensity decay: 1%

Secondary atom site location: difference Fourier
map

Hydrogen site location: inferred from
neighbouring sites

H-atom parameters constrained

w = 1/[6*(F,?) + (0.0569P)* + 0.2468P]
where P = (F,> +2F2)/3

(A/0)max < 0.001

Apmax =039 ¢ A7

Apmin=—0.63 e A

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 matrix. 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 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 l.s. planes.

Refinement. Refinement of F? against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F?,
conventional R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F? > o(F?) 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?
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 (A2)

X y z Uiso™/Ueq
Cl 1.0980 (3) 0.3757 (3) 0.4415 (3) 0.0422 (8)
C2 0.9891 (3) 0.2919 (3) 0.4160 (3) 0.0413 (7)
H2 1.0083 0.2402 0.4606 0.050*
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c3 0.8480 (3)
C4 0.8149 (3)
cs 0.9332 (3)
C6 1.0705 (3)
H6 1.1440
C7 0.7331 (4)
H7 0.7569
Cs 0.4966 (4)
HSA 0.5532
HSB 0.4442
C9 0.3798 (4)
H9A 0.3207
HYB 0.4353
Cl10 0.2686 (4)
HI10A 02111
HI10B 0.1966
Cll1 0.4186 (5)
HIIA 0.4538
HIIB 0.5045
HIIC 0.3499
c12 0.2181 (4)
HI2A 0.1488
HI2B 0.1634
HI12C 0.2630
C13 0.2720 (3)
Cl4 0.1557 (3)
C15 0.0300 (4)
HI5 ~0.0437
C16 0.0141 (3)
C17 0.1206 (3)
H17 0.1079
C18 0.2487 (3)
Cl19 0.3603 (3)
H19 0.3448
€20 0.5819 (3)
H20A 0.6133
H20B 0.5278
c21 0.7230 (3)
H21A 0.7862
H21B 0.7821
22 0.6870 (4)
H22A 0.7819
H22B 0.6344
23 0.5059 (5)
H23A 0.4440
H23B 0.4413
H23C 0.5756
C24 0.6815 (5)

0.2824 (2)
0.3598 (2)
0.4456 (2)
0.4550 (3)
0.5135
0.1966 (3)
0.1558
0.0924 (3)
0.0519
0.0400
0.1536 (3)
0.1011
0.2075
0.2124 (3)
0.1587
0.2420
0.3915 (3)
0.4524
0.3644
0.4154
0.3478 (3)
0.3794
0.2898
0.4035
0.0918 (2)
0.0043 (2)
~0.0163 (3)
—0.0744
0.0509 (3)
0.1374 (3)
0.1819
0.1596 (2)
0.2499 (2)
0.2842
0.3732 (2)
0.4327
0.4034
0.3241 (3)
0.3808
0.3016
0.2265 (3)
0.2025
0.1664
0.1530 (3)
0.1730
0.1185
0.1028
0.3107 (3)

0.3233 (3)
0.2532 (3)
0.2853 (3)
0.3772 (3)
0.3961
0.3072 (3)
0.3632
0.2371 (3)
0.2930
0.1623
0.2794 (3)
0.2971
0.3524
0.1978 (3)
0.1251
0.2332
0.2752 (3)
0.2536
0.3266
0.3147
0.0858 (4)
0.1217
0.0177
0.0630
—0.0966 (3)
~0.1296 (3)
-0.2318 (3)
—0.2497
~0.3084 (3)
~0.2816 (3)
~0.3333
~0.1769 (3)
~0.1558 (3)
~0.2165
~0.0704 (3)
0.0004
—0.1363
~0.0862 (3)
~0.0946
~0.0159
~0.1906 (3)
~0.1970
~0.1782
~0.3886 (3)
—0.4588
~0.3593
~0.4057
~0.3461 (3)

0.0370 (7)
0.0333 (6)
0.0368 (7)
0.0419 (8)
0.050*
0.0412 (7)
0.049%
0.0522 (9)
0.063*
0.063*
0.0659 (11)
0.079*
0.079*
0.0548 (9)
0.066*
0.066*
0.0642 (11)
0.096*
0.096*
0.096*
0.0632 (11)
0.095*
0.095*
0.095*
0.0333 (6)
0.0383 (7)
0.0428 (8)
0.051*
0.0433 (8)
0.0404 (7)
0.048*
0.0349 (7)
0.0354 (7)
0.042*
0.0369 (7)
0.044*
0.044*
0.0425 (8)
0.051*
0.051*
0.0446 (8)
0.054*
0.054*
0.0611 (10)
0.092*
0.092*
0.092*
0.0604 (10)
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H24A 0.7537 0.2646 —0.3658 0.091*
H24B 0.7353 0.3763 —-0.2877 0.091*
H24C 0.6145 0.3303 —-0.4150 0.091*
Cl1 0.90023 (10) 0.54424 (7) 0.20416 (9) 0.0563 (2)
Cl2 1.27444 (10) 0.38562 (9) 0.55552 (8) 0.0654 (3)
CI3 0.17577 (11) —0.08122 (7) —0.03566 (8) 0.0597 (3)
Cl4 —0.14445 (10) 0.02090 (9) —0.43971 (8) 0.0639 (3)
Cul 0.52922 (4) 0.23541 (3) 0.08518 (3) 0.03432 (13)
N1 0.6029 (3) 0.1709 (2) 0.2244 (2) 0.0400 (6)
N2 0.3386 (3) 0.3034 (2) 0.1693 (2) 0.0460 (7)
N3 0.4784 (3) 0.28772 (18) —0.0621 (2) 0.0331 (6)
N4 0.5920 (3) 0.2517 (2) —0.3004 (2) 0.0414 (6)
01 0.6871 (2) 0.35606 (17) 0.16617 (18) 0.0401 (5)
02 0.3892 (2) 0.10554 (16) —0.00087 (18) 0.0400 (5)
Atomic displacement parameters (42)

Ull U22 U33 U12 U13 lj23
Cl 0.0273 (16) 0.054 (2) 0.0371 (18) 0.0020 (15) 0.0087 (13) 0.0013 (15)
C2 0.0361 (18) 0.050 (2) 0.0334 (17) 0.0031 (15) 0.0078 (14) 0.0107 (15)
C3 0.0327 (16) 0.0389 (17) 0.0369 (17) —0.0020 (13) 0.0119 (14) 0.0066 (14)
C4 0.0299 (16) 0.0358 (16) 0.0343 (16) 0.0006 (13) 0.0136 (13) 0.0064 (13)
C5 0.0307 (16) 0.0373 (17) 0.0426 (18) —0.0012 (13) 0.0160 (14) 0.0064 (14)
C6 0.0256 (16) 0.0432 (18) 0.051 (2) —0.0064 (14) 0.0155 (15) —0.0016 (15)
C7 0.0425 (19) 0.0410 (18) 0.0408 (18) 0.0001 (15) 0.0109 (15) 0.0191 (15)
C8 0.051 (2) 0.050 (2) 0.054 (2) —-0.0174 (17) 0.0076 (17) 0.0292 (17)
Cc9 0.064 (3) 0.083 (3) 0.057 (2) —0.025 (2) 0.025 (2) 0.027 (2)
C10 0.048 (2) 0.057 (2) 0.068 (2) —0.0110 (17) 0.0346 (19) 0.0102 (19)
Cl1 0.070 (3) 0.056 (2) 0.069 (3) -0.011 (2) 0.043 (2) —0.007 (2)
C12 0.051 (2) 0.065 (3) 0.084 (3) 0.014 (2) 0.034 (2) 0.024 (2)
C13 0.0286 (16) 0.0334 (16) 0.0360 (17) 0.0000 (13) 0.0120 (13) 0.0053 (13)
Cl4 0.0353 (17) 0.0332 (16) 0.0457 (19) —0.0014 (13) 0.0150 (15) 0.0089 (14)
C15 0.0328 (17) 0.0397 (18) 0.052 (2) —0.0060 (14) 0.0172 (15) 0.0025 (15)
Clé6 0.0276 (16) 0.054 (2) 0.0412 (19) 0.0013 (15) 0.0101 (14) 0.0022 (15)
C17 0.0324 (17) 0.0500 (19) 0.0388 (18) 0.0007 (14) 0.0128 (14) 0.0121 (15)
C18 0.0293 (16) 0.0393 (17) 0.0369 (17) 0.0005 (13) 0.0132 (13) 0.0093 (14)
C19 0.0325 (16) 0.0386 (17) 0.0381 (17) 0.0011 (13) 0.0145 (14) 0.0132 (14)
C20 0.0403 (17) 0.0333 (16) 0.0357 (17) —0.0091 (13) 0.0118 (14) 0.0103 (13)
C21 0.0342 (17) 0.0462 (19) 0.0477 (19) —0.0060 (14) 0.0139 (15) 0.0153 (16)
C22 0.0420 (19) 0.0457 (19) 0.053 (2) 0.0043 (15) 0.0236 (16) 0.0166 (16)
C23 0.069 (3) 0.055 (2) 0.057 (2) —0.0106 (19) 0.026 (2) 0.0059 (19)
C24 0.071 (3) 0.058 (2) 0.063 (2) —0.0083 (19) 0.035 (2) 0.0188 (19)
Cll 0.0476 (5) 0.0483 (5) 0.0710 (6) —0.0102 (4) 0.0140 (4) 0.0243 (4)
CI2 0.0340 (5) 0.0921 (8) 0.0524 (6) —0.0029 (5) —0.0006 (4) 0.0117 (5)
CI3 0.0596 (6) 0.0484 (5) 0.0653 (6) —0.0160 (4) 0.0104 (5) 0.0245 (5)
Cl4 0.0360 (5) 0.0847 (7) 0.0519 (6) —0.0094 (5) —0.0006 (4) 0.0083 (5)
Cul 0.0302 (2) 0.0355 (2) 0.0352 (2) —0.00629 (15) 0.00768 (16) 0.01242 (16)
N1 0.0374 (15) 0.0360 (14) 0.0452 (16) —0.0081 (11) 0.0110 (13) 0.0148 (12)
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N2 0.0462 (16) 0.0438 (16) 0.0524 (17) —0.0043 (13) 0.0258 (14) 0.0084 (13)
N3 0.0291 (13) 0.0331 (14) 0.0389 (15) —0.0021 (11) 0.0132 (12) 0.0117 (11)
N4 0.0418 (15) 0.0427 (15) 0.0434 (16) —0.0038 (12) 0.0200 (13) 0.0111 (12)
o1 0.0332 (12) 0.0422 (12) 0.0407 (12) —0.0090 (9) 0.0055 (10) 0.0162 (10)
02 0.0380 (12) 0.0374 (12) 0.0393 (12) —0.0055 (9) 0.0054 (10) 0.0142 (10)
Geometric parameters (A, ©)

cl—C2 1.359 (4) Cl14—C15 1.370 (4)
Cl1—Ceo 1.393 (4) C14—CI13 1.737 (3)
Cl1—CI2 1.745 (3) C15—Cl16 1.393 (4)
C2—C3 1.403 (4) Cl15—HI15 0.9300

C2—H2 0.9300 Cl6—C17 1.365 (4)
C3—C4 1.423 (4) Cle—Cl4 1.745 (3)
c3—C7 1.445 (4) C17—C18 1.401 (4)
C4—01 1.298 (3) C17—H17 0.9300

C4—C5 1.419 (4) C18—C19 1.446 (4)
C5—C6 1.375 (4) CI19—N3 1.284 (4)
Cc5—Cll 1.743 (3) C19—H19 0.9300

C6—H6 0.9300 C20—N3 1.488 (3)
C7—NI1 1.272 (4) C20—C21 1.527 (4)
C7—H7 0.9300 C20—H20A 0.9700

C8—NI1 1.470 (3) C20—H20B 0.9700

Cc8—C9 1.527 (5) C21—C22 1.510 (4)
C8—HS8A 0.9700 C21—H21A 0.9700
C8—HS8B 0.9700 C21—H21B 0.9700
C9—C10 1.514 (5) C22—N4 1.461 (4)
C9—H9A 0.9700 C22—H22A 0.9700
C9—H9B 0.9700 C22—H22B 0.9700
C10—N2 1.485 (4) C23—N4 1.459 (4)
C10—HI10A 0.9700 C23—H23A 0.9600
C10—HI10B 0.9700 C23—H23B 0.9600
CI11—N2 1.470 (4) C23—H23C 0.9600
Cl1—HI11A 0.9600 C24—N4 1.456 (4)
Cl11—H11B 0.9600 C24—H24A 0.9600
Cl1—HI11C 0.9600 C24—H24B 0.9600
C12—N2 1.462 (4) C24—H24C 0.9600
Cl12—HI12A 0.9600 Cul—O02 1.921 (2)
Cl12—HI12B 0.9600 Cul—oOl 1.924 (2)
CI12—HI12C 0.9600 Cul—N1 2.003 (2)
C13—02 1.285 (3) Cul—N3 2.009 (2)
C13—Cl14 1.421 (4) Cul—N2 2.459 (3)
C13—CI18 1.427 (4)

C2—C1—C6 120.5 (3) C18—C17—H17 119.7
C2—C1—CI12 120.5 (3) C17—C18—C13 120.9 (3)
C6—C1—CI2 119.0 (2) C17—C18—C19 117.9 (3)
C1—C2—C3 120.7 (3) C13—C18—C19 121.2 (3)
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C1—C2—H2
C3—C2—H2
C2—C3—C4
C2—C3—C7
C4—C3—C7
01—C4—C5
01—C4—C3
C5—C4—C3
Co—C5—C4
C6—C5—Cl1
C4—C5—Cl1
C5—C6—C1
C5—C6—H6
C1—C6—H6
NI—C7—C3
N1—C7—H7
C3—C7—H7
N1I—C8—C9
NI—C8—HS8A
C9—C8—HS8A
N1—C8—HS8B
C9—C8—HS&B
H8A—C8—HSB
C10—C9—C8
C10—C9—HO9A
C8—C9—HOA
C10—C9—H9B
C8—C9—H9B
H9A—C9—H9B
N2—C10—C9
N2—C10—HI10A
C9—C10—HI10A
N2—C10—H10B
C9—C10—H10B
HI0A—C10—HI10B
N2—CI11—HI11A
N2—C11—HI11B
HITA—C11—HI11B
N2—C11—HIIC
H11A—C11—HIIC
HI11B—C11—HI11C
N2—CI12—HI12A
N2—C12—H12B
H12A—C12—HI12B
N2—C12—H12C
HI2A—CI12—H12C
H12B—C12—H]12C
02—C13—C14

119.6
119.6
121.1 3)
117.7 (3)
121.0 (3)
120.5 (3)
124.4 (3)
115.1 (3)
123.4 (3)
118.8 (2)
117.7 (2)
119.0 (3)
120.5
120.5
126.8 (3)
116.6
116.6
110.1 (3)
109.6
109.6
109.6
109.6
108.2
117.6 (3)
107.9
107.9
107.9
107.9
107.2
115.5 (3)
108.4
108.4
108.4
108.4
107.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
120.6 (3)

N3—C19—C18
N3—C19—HI19
C18—C19—H19
N3—C20—C21
N3—C20—H20A
C21—C20—H20A
N3—C20—H20B
C21—C20—H20B
H20A—C20—H20B
C22—C21—C20
C22—C21—H21A
C20—C21—H21A
C22—C21—H21B
C20—C21—H21B
H21A—C21—H2I1B
N4—C22—C21
N4—C22—H22A
C21—C22—H22A
N4—C22—H22B
C21—C22—H22B
H22A—C22—H22B
N4—C23—H23A
N4—C23—H23B
H23A—C23—H23B
N4—C23—H23C
H23A—C23—H23C
H23B—C23—H23C
N4—C24—H24A
N4—C24—H24B
H24A—C24—H24B
N4—C24—H24C
H24A—C24—H24C
H24B—C24—H24C
02—Cul—O0l
02—Cul—NI1
O1—Cul—NI1
02—Cul—N3
01—Cul—N3
NI—Cul—N3
02—Cul—N2
01—Cul—N2
NI1—Cul—N2
N3—Cul—N2
C7—N1—C8
C7—N1—Cul
C8—N1—Cul
Cl12—N2—Cl11
C12—N2—C10

126.9 (3)
116.5
116.5
110.5 (2)
109.5
109.5
109.5
109.5
108.1
114.1 (3)
108.7
108.7
108.7
108.7
107.6
112.6 (3)
109.1
109.1
109.1
109.1
107.8
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
173.30 (9)
89.22 (9)
90.08 (9)
90.21 (9)
89.49 (9)
171.46 (10)
87.36 (9)
99.17 (9)
82.79 (10)
105.69 (9)
116.5 (3)
125.1 (2)
118.3 (2)
109.4 (3)
108.9 (3)
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supporting information

02—C13—C18
C14—C13—CI18
C15—C14—C13
C15—C14—CI3
C13—C14—CI3
Cl14—C15—Cl16
Cl14—C15—H15
Cl16—C15—H15
C17—C16—C15
Cl17—Cl16—Cl4
C15—C16—Cl4
Cl16—C17—CI18
Cl6—C17—H17

124.1 (3)
115.3 (3)
1233 (3)
118.8 (2)
117.9 (2)
119.1 (3)
120.4

120.4

120.7 (3)
121.0 3)
118.3 (2)
120.6 (3)
119.7

Cl11—N2—C10
Cl12—N2—Cul
Cl11—N2—Cul
C10—N2—Cul
C19—N3—C20
C19—N3—Cul
C20—N3—Cul
C24—N4—C23
C24—N4—C22
C23—N4—C22
C4—01—Cul

C13—02—Cul

111.1 3)
110.2 (2)
107.1 (2)
110.2 (2)
114.8 (2)
124.33 (19)
120.80 (18)
110.6 (3)
111.8 (3)
111.9 (3)
128.22 (18)
128.34 (18)
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