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Table 1. Crystal data and structure refinement.



Identification code 
01src326    

Empirical formula 
C28H26Cl2CuN4O10
Formula weight 
712.97

Temperature 
150(2) K

Wavelength 
0.71073 Å

Crystal system 
Monoclinic

Space group 
P21/c 

Unit cell dimensions
a = 11.0240(6) Å
( = 90°


b = 12.5301(8) Å
( = 96.560(2)°


c = 21.1630(14) Å
(  = 90°

Volume
2904.1(3) Å3
Z
4

Density (calculated)
1.631 Mg / m3
Absorption coefficient
1.002 mm(1
F(000)
1460

Crystal
Block; green

Crystal size
0.50 ( 0.15 ( 0.02 mm3
( range for data collection
3.25 ( 25.00°

Index ranges
(11 ( h ( 12, (12 ( k ( 14, (25 ( l ( 21

Reflections collected
11321

Independent reflections
4137 [Rint = 0.0707]

Completeness to ( = 25.00°
81.1 % 

Max. and min. transmission
0.9802 and 0.6341

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
4137 / 0 / 432

Goodness-of-fit on F2
1.155

Final R indices [F2 > 2((F2)]
R1 = 0.0626, wR2 = 0.1207

R indices (all data)
R1 = 0.0978, wR2 = 0.1285

Largest diff. peak and hole
1.237 and (0.635 e Å(3


Diffractometer: Enraf Nonius KappaCCD area detector (( scans and ( scans to fill Ewald sphere). Data collection and cell 

refinement: Denzo (Z. Otwinowski & W. Minor, Methods in Enzymology (1997) Vol. 276: Macromolecular Crystallography, 

part A, pp. 307(326; C. W. Carter, Jr. & R. M. Sweet, Eds., Academic Press). Absorption correction: SORTAV (R. H. Blessing,

Acta Cryst. A51 (1995) 33(37; R. H. Blessing, J. Appl. Cryst. 30 (1997) 421(426). Program used to solve structure: 

SHELXS97 (G. M. Sheldrick, Acta Cryst. (1990) A46 467(473). Program used to refine structure: SHELXL97 (G. M. Sheldrick 

(1997), University of Göttingen, Germany).  
Further information:  http://www.soton.ac.uk/~xservice/strat.htm 

Special details: 

Table 2. Atomic coordinates [( 104], equivalent isotropic displacement parameters [Å2 ( 103] and site occupancy factors. Ueq is defined as one third of the trace of the orthogonalized Uij tensor.

Atom 
x
y
z
Ueq
S.o.f.
Cu1
6759(1)
6508(1)
3429(1)
29(1)
1

O10
7037(3)
7163(3)
4525(2)
36(1)
1

O11
7503(3)
5859(3)
2565(2)
35(1)
1

N1
5845(4)
5274(4)
3726(2)
30(1)
1

N2
8306(4)
5629(4)
3813(2)
33(1)
1

N4
5447(4)
6827(3)
2690(2)
27(1)
1

N3
7546(4)
7937(3)
3372(2)
30(1)
1

C1
6535(5)
4497(5)
4022(3)
34(1)
1

C2
6023(6)
3673(5)
4336(3)
40(2)
1

C3
4769(6)
3636(5)
4335(3)
48(2)
1

C4
4065(6)
4419(5)
4009(3)
45(2)
1

C5
4623(5)
5232(5)
3729(3)
38(2)
1

C6
7869(5)
4533(5)
3961(3)
37(2)
1

C7
8870(5)
6162(5)
4393(3)
42(2)
1

C8
7931(6)
6412(5)
4829(3)
45(2)
1

C9
7524(5)
8183(5)
4500(3)
35(2)
1

C10
7790(5)
8572(5)
3907(2)
31(1)
1

C11
8316(5)
9599(5)
3872(3)
35(2)
1

C12
8552(5)
10185(5)
4437(3)
41(2)
1

C13
8258(5)
9805(5)
4999(3)
44(2)
1

C14
7735(5)
8791(5)
5034(3)
40(2)
1

C15
8557(5)
9954(5)
3272(3)
42(2)
1

C16
8287(5)
9324(5)
2746(3)
41(2)
1

C17
7794(5)
8330(5)
2822(3)
36(2)
1

C18
9168(5)
5581(5)
3317(3)
39(2)
1

C19
8563(5)
5200(5)
2681(3)
37(2)
1

C20
6608(5)
5674(4)
2074(3)
29(1)
1

C21
5524(5)
6258(4)
2143(3)
27(1)
1

C22
4563(5)
6225(5)
1643(3)
33(1)
1

C23
4689(6)
5581(5)
1110(3)
44(2)
1

C24
5719(6)
4996(5)
1075(3)
43(2)
1

C25
6697(5)
5037(4)
1565(3)
34(1)
1

C26
3511(6)
6841(5)
1728(3)
39(2)
1

C27
3454(6)
7400(5)
2265(3)
41(2)
1

C28
4447(5)
7379(4)
2748(3)
34(1)
1

Cl1
10413(1)
2591(1)
3535(1)
37(1)
1

O1
9644(4)
2732(4)
2955(2)
67(2)
1

O2
9732(4)
2570(4)
4062(2)
68(2)
1

O3
11242(5)
3450(4)
3613(2)
77(2)
1

O4
11040(4)
1613(4)
3513(2)
67(2)
1

Cl2
2065(2)
7176(2)
4050(1)
54(1)
1

O5
3260(4)
7603(4)
4213(3)
80(2)
1

O6
1163(5)
7940(4)
3916(3)
110(2)
1

O7
1792(5)
6382(6)
4472(3)
116(3)
1

O8
2091(5)
6588(6)
3450(3)
115(2)
1



Table 3. Bond lengths [Å] and angles [°].



Cu1(N1
1.986(4)

Cu1(N3
2.000(4)

Cu1(N4
2.044(4)

Cu1(N2
2.113(4)

Cu1(O11
2.241(4)

O10(C9
1.389(7)

O10(C8
1.457(7)

O11(C20
1.368(6)

O11(C19
1.428(6)

N1(C1
1.346(7)

N1(C5
1.348(7)

N2(C7
1.472(7)

N2(C18
1.495(7)

N2(C6
1.500(7)

N4(C28
1.319(6)

N4(C21
1.369(7)

N3(C17
1.322(7)

N3(C10
1.383(7)

C1(C2
1.382(8)

C1(C6
1.492(8)

C2(C3
1.383(8)

C2(H2
0.9500

C3(C4
1.385(8)

C3(H3
0.9500

C4(C5
1.361(8)

C4(H4
0.9500

C5(H5
0.9500

C6(H6A
0.9900

C6(H6B
0.9900

C7(C8
1.496(8)

C7(H7A
0.9900

C7(H7B
0.9900

C8(H8A
0.9900

C8(H8B
0.9900

C9(C14
1.359(8)

C9(C10
1.409(7)

C10(C11
1.417(8)

C11(C15
1.399(8)

C11(C12
1.402(8)

C12(C13
1.355(8)

C12(H12
0.9500

C13(C14
1.401(8)

C13(H13
0.9500

C14(H14
0.9500

C15(C16
1.368(8)

C15(H15
0.9500

C16(C17
1.375(8)

C16(H16
0.9500

C17(H17
0.9500

C18(C19
1.510(8)

C18(H18A
0.9900

C18(H18B
0.9900

C19(H19A
0.9900

C19(H19B
0.9900

C20(C25
1.354(7)

C20(C21
1.423(7)

C21(C22
1.410(7)

C22(C23
1.408(8)

C22(C26
1.422(8)

C23(C24
1.361(8)

C23(H23
0.9500

C24(C25
1.409(8)

C24(H24
0.9500

C25(H25
0.9500

C26(C27
1.342(8)

C26(H26
0.9500

C27(C28
1.410(8)

C27(H27
0.9500

C28(H28
0.9500

Cl1(O4
1.410(4)

Cl1(O3
1.410(4)

Cl1(O2
1.415(4)

Cl1(O1
1.421(4)

Cl2(O6
1.387(5)

Cl2(O7
1.392(5)

Cl2(O5
1.427(5)

Cl2(O8
1.470(6)

N1(Cu1(N3
162.79(18)

N1(Cu1(N4
93.12(18)

N3(Cu1(N4
93.03(17)

N1(Cu1(N2
83.63(18)

N3(Cu1(N2
98.80(18)

N4(Cu1(N2
149.93(18)

N1(Cu1(O11
102.85(16)

N3(Cu1(O11
94.26(16)

N4(Cu1(O11
74.93(15)

N2(Cu1(O11
76.69(16)

C9(O10(C8
111.5(4)

C20(O11(C19
122.6(4)

C20(O11(Cu1
112.4(3)

C19(O11(Cu1
116.0(3)

C1(N1(C5
118.7(5)

C1(N1(Cu1
115.5(4)

C5(N1(Cu1
125.1(4)

C7(N2(C18
111.2(4)

C7(N2(C6
110.8(4)

C18(N2(C6
110.8(5)

C7(N2(Cu1
109.2(3)

C18(N2(Cu1
107.5(3)

C6(N2(Cu1
107.1(3)

C28(N4(C21
119.0(5)

C28(N4(Cu1
123.8(4)

C21(N4(Cu1
115.9(3)

C17(N3(C10
117.8(5)

C17(N3(Cu1
121.4(4)

C10(N3(Cu1
120.7(4)

N1(C1(C2
121.6(5)

N1(C1(C6
116.6(5)

C2(C1(C6
121.6(5)

C1(C2(C3
119.2(6)

C1(C2(H2
120.4

C3(C2(H2
120.4

C2(C3(C4
118.7(6)

C2(C3(H3
120.7

C4(C3(H3
120.7

C5(C4(C3
119.4(6)

C5(C4(H4
120.3

C3(C4(H4
120.3

N1(C5(C4
122.3(6)

N1(C5(H5
118.9

C4(C5(H5
118.9

C1(C6(N2
112.9(5)

C1(C6(H6A
109.0

N2(C6(H6A
109.0

C1(C6(H6B
109.0

N2(C6(H6B
109.0

H6A(C6(H6B
107.8

N2(C7(C8
110.7(5)

N2(C7(H7A
109.5

C8(C7(H7A
109.5

N2(C7(H7B
109.5

C8(C7(H7B
109.5

H7A(C7(H7B
108.1

O10(C8(C7
110.2(5)

O10(C8(H8A
109.6

C7(C8(H8A
109.6

O10(C8(H8B
109.6

C7(C8(H8B
109.6

H8A(C8(H8B
108.1

C14(C9(O10
120.9(5)

C14(C9(C10
120.9(6)

O10(C9(C10
118.2(5)

N3(C10(C9
119.3(5)

N3(C10(C11
121.4(5)

C9(C10(C11
119.2(5)

C15(C11(C12
124.9(6)

C15(C11(C10
117.2(5)

C12(C11(C10
117.9(5)

C13(C12(C11
121.7(6)

C13(C12(H12
119.2

C11(C12(H12
119.2

C12(C13(C14
120.4(6)

C12(C13(H13
119.8

C14(C13(H13
119.8

C9(C14(C13
119.8(6)

C9(C14(H14
120.1

C13(C14(H14
120.1

C16(C15(C11
120.6(6)

C16(C15(H15
119.7

C11(C15(H15
119.7

C15(C16(C17
118.7(6)

C15(C16(H16
120.7

C17(C16(H16
120.7

N3(C17(C16
124.3(5)

N3(C17(H17
117.8

C16(C17(H17
117.8

N2(C18(C19
112.8(4)

N2(C18(H18A
109.0

C19(C18(H18A
109.0

N2(C18(H18B
109.0

C19(C18(H18B
109.0

H18A(C18(H18B
107.8

O11(C19(C18
103.9(5)

O11(C19(H19A
111.0

C18(C19(H19A
111.0

O11(C19(H19B
111.0

C18(C19(H19B
111.0

H19A(C19(H19B
109.0

C25(C20(O11
126.3(5)

C25(C20(C21
121.5(5)

O11(C20(C21
112.1(5)

N4(C21(C22
122.4(5)

N4(C21(C20
119.2(5)

C22(C21(C20
118.4(5)

C23(C22(C21
119.0(6)

C23(C22(C26
124.7(6)

C21(C22(C26
116.3(5)

C24(C23(C22
120.7(6)

C24(C23(H23
119.6

C22(C23(H23
119.6

C23(C24(C25
120.9(6)

C23(C24(H24
119.5

C25(C24(H24
119.5

C20(C25(C24
119.2(6)

C20(C25(H25
120.4

C24(C25(H25
120.4

C27(C26(C22
120.5(6)

C27(C26(H26
119.8

C22(C26(H26
119.8

C26(C27(C28
119.8(6)

C26(C27(H27
120.1

C28(C27(H27
120.1

N4(C28(C27
122.0(6)

N4(C28(H28
119.0

C27(C28(H28
119.0

O4(Cl1(O3
110.7(3)

O4(Cl1(O2
108.4(3)

O3(Cl1(O2
108.5(3)

O4(Cl1(O1
109.1(3)

O3(Cl1(O1
108.7(3)

O2(Cl1(O1
111.5(3)

O6(Cl2(O7
114.9(4)

O6(Cl2(O5
114.3(4)

O7(Cl2(O5
112.0(3)

O6(Cl2(O8
104.7(4)

O7(Cl2(O8
102.9(5)

O5(Cl2(O8
106.7(3)



Symmetry transformations used to generate equivalent atoms: 



Table 4. Anisotropic displacement parameters [Å2( 103]. The anisotropic displacement

factor exponent takes the form: (2( 2[h2a*2U11 + ... + 2 h k a* b* U12 ].

Atom
U11
U22
U33
U23
U13
U12
Cu1
22(1) 
33(1)
33(1) 
2(1)
3(1) 
(2(1)

O10
35(3) 
42(3)
32(2) 
0(2)
4(2) 
(7(2)

O11
18(2) 
48(3)
37(2) 
(3(2)
0(2) 
5(2)

N1
27(3) 
25(3)
40(3) 
3(2)
5(2) 
(1(2)

N2
20(3) 
37(3)
40(3) 
6(2)
(1(2) 
4(2)

N4
23(3) 
29(3)
29(3) 
7(2)
3(2) 
3(2)

N3
26(3) 
31(3)
32(3) 
(2(2)
7(2) 
(1(2)

C1
34(4) 
35(4)
33(3) 
1(3)
4(3) 
(2(3)

C2
47(5) 
35(4)
39(3) 
6(3)
9(3) 
3(3)

C3
47(5) 
46(5)
53(4) 
7(3)
19(3) 
(15(3)

C4
27(4) 
54(5)
54(4) 
5(3)
7(3) 
(15(3)

C5
17(4) 
50(4)
46(4) 
3(3)
4(3) 
(4(3)

C6
24(4) 
44(4)
43(4) 
7(3)
3(3) 
2(3)

C7
29(4) 
51(5)
44(4) 
12(3)
(7(3) 
1(3)

C8
47(4) 
55(5)
32(3) 
10(3)
(6(3) 
(4(4)

C9
22(4) 
48(4)
34(3) 
(5(3)
(2(3) 
0(3)

C10
13(3) 
46(4)
32(3) 
(7(3)
2(2) 
0(3)

C11
26(4) 
38(4)
43(4) 
(11(3)
9(3) 
(3(3)

C12
24(4) 
43(4)
56(4) 
(14(3)
3(3) 
(6(3)

C13
26(4) 
65(5)
39(4) 
(19(3)
(3(3) 
0(3)

C14
27(4) 
59(5)
33(4) 
(6(3)
(1(3) 
(1(3)

C15
28(4) 
41(4)
61(4) 
(9(3)
19(3) 
(12(3)

C16
49(4) 
34(4)
43(4) 
(1(3)
19(3) 
(8(3)

C17
31(4) 
47(4)
31(3) 
(6(3)
7(3) 
(7(3)

C18
16(4) 
48(4)
53(4) 
10(3)
5(3) 
5(3)

C19
20(4) 
42(4)
50(4) 
6(3)
10(3) 
7(3)

C20
24(4) 
31(4)
33(3) 
3(3)
8(3) 
0(3)

C21
22(4) 
27(3)
33(3) 
5(2)
2(3) 
(2(2)

C22
27(4) 
36(4)
37(3) 
3(3)
1(3) 
(9(3)

C23
35(4) 
58(5)
39(4) 
(3(3)
(2(3) 
(12(3)

C24
39(4) 
54(5)
36(4) 
(8(3)
7(3) 
(15(3)

C25
31(4) 
28(4)
45(4) 
(2(3)
16(3) 
0(3)

C26
29(4) 
43(4)
44(4) 
9(3)
(6(3) 
(3(3)

C27
25(4) 
43(4)
56(4) 
9(3)
5(3) 
6(3)

C28
32(4) 
32(4)
36(3) 
1(3)
1(3) 
4(3)

Cl1
28(1) 
39(1)
42(1) 
(2(1)
3(1) 
(4(1)

O1
64(3) 
55(3)
72(3) 
5(3)
(32(3) 
(11(3)

O2
64(3) 
62(3)
88(4) 
6(3)
48(3) 
7(3)

O3
85(4) 
95(4)
47(3) 
9(3)
(9(3) 
(66(3)

O4
70(3) 
73(4)
54(3) 
(16(3)
(7(3) 
41(3)

Cl2
34(1) 
69(1)
61(1) 
19(1)
10(1) 
(4(1)

O5
50(3) 
88(4)
98(4) 
22(3)
(8(3) 
(27(3)

O6
74(4) 
60(4)
186(7) 
(15(4)
(30(4) 
15(3)

O7
54(4) 
169(7)
120(5) 
83(5)
(11(3) 
(35(4)

O8
65(4) 
166(7)
114(5) 
(45(5)
9(4) 
18(4)



Table 5. Hydrogen coordinates [( 104] and isotropic displacement parameters [Å2 ( 103].

Atom 
x
y
z
Ueq
S.o.f.
H2
6526
3139
4549
27(15)
1

H3
4398
3084
4554
36(16)
1

H4
3199
4389
3982
60(20)
1

H5
4136
5788
3529
28(15)
1

H6A
8049
4037
3620
51(18)
1

H6B
8326
4283
4364
22(13)
1

H7A
9269
6830
4277
60(20)
1

H7B
9504
5693
4615
39(16)
1

H8A
7514
5747
4935
70(20)
1

H8B
8333
6724
5229
24(13)
1

H12
8928
10866
4425
10(12)
1

H13
8408
10229
5372
37(16)
1

H14
7528
8529
5429
37(16)
1

H15
8910
10637
3229
38(16)
1

H16
8437
9568
2337
18(13)
1

H17
7621
7897
2454
35(16)
1

H18A
9850
5095
3463
43(17)
1

H18B
9515
6300
3265
41(17)
1

H19A
9110
5298
2345
33(15)
1

H19B
8336
4438
2699
32(15)
1

H23
4047
5555
770
50(18)
1

H24
5779
4553
716
55(19)
1

H25
7410
4622
1538
15(12)
1

H26
2842
6858
1402
52(19)
1

H27
2748
7809
2319
39(17)
1

H28
4394
7774
3127
33(15)
1
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