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Table 1. Crystal data and structure refinement.



Identification code 
01src899    

Compound 
[C32CuH68N4O4]2+ · 2 (NO()  · CH3CN

Empirical formula 
C34H71CuN7O10
Formula weight 
801.52

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Monoclinic

Space group 
P21/c 

Unit cell dimensions
a = 12.7896(2) Å
( = 90°


b = 16.8418(3) Å
( = 91.5530(10)°


c = 19.3694(3) Å
(  = 90°

Volume
4170.63(12) Å3
Z
4

Density (calculated)
1.276 Mg / m3
Absorption coefficient
0.583 mm(1
F(000)
1732

Crystal
Block; blue

Crystal size
0.20 ( 0.20 ( 0.10 mm3
( range for data collection
2.93 ( 25.00°

Index ranges
(15 ( h ( 11, (20 ( k ( 18, (23 ( l ( 22

Reflections collected
23004

Independent reflections
7273 [Rint = 0.0629]

Completeness to ( = 25.00°
99.1 % 

Max. and min. transmission
0.9440 and 0.8923

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
7273 / 14 / 471

Goodness-of-fit on F2
1.024

Final R indices [F2 > 2((F2)]
R1 = 0.0576, wR2 = 0.1093

R indices (all data)
R1 = 0.0967, wR2 = 0.1183

Largest diff. peak and hole
0.968 and (0.658 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: 

1:1 solvate with CH3CN 

Hydrogen bonded chains propagate along [0 1 1]

Platon:   C11 (S), C21 (S), C31 (R), C41 (R)  

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
2264(1)
2111(1)
3050(1)
21(1)
1

O1
(1533(2)
2580(2)
3560(2)
58(1)
1

O2
1878(2)
1193(1)
3688(1)
20(1)
1

O3
5527(2)
494(2)
2550(1)
37(1)
1

O4
2871(2)
2727(1)
3896(1)
21(1)
1

N1
756(2)
2669(2)
3071(2)
23(1)
1

N2
1550(2)
1354(2)
2322(1)
20(1)
1

N3
3699(2)
1616(2)
2650(1)
20(1)
1

N4
2758(2)
3156(2)
2577(2)
21(1)
1

C1
64(3)
2226(2)
2572(2)
26(1)
1

C2
663(3)
1806(2)
2008(2)
25(1)
1

C3
2334(3)
1148(2)
1798(2)
24(1)
1

C4
3390(3)
984(2)
2143(2)
24(1)
1

C5
4233(3)
2293(2)
2309(2)
24(1)
1

C6
3464(3)
2909(2)
2027(2)
24(1)
1

C7
1787(3)
3548(2)
2313(2)
29(1)
1

C8
964(3)
3500(2)
2854(2)
30(1)
1

C10
306(3)
2663(2)
3776(2)
25(1)
1

C11
(745(3)
3082(2)
3860(2)
27(1)
1

C12
(976(3)
3282(2)
4620(2)
31(1)
1

C13
(2077(4)
3645(3)
4643(2)
50(1)
1

C14
(941(4)
2539(3)
5068(2)
51(1)
1

C15
(183(4)
3884(3)
4900(2)
54(1)
1

C20
1160(3)
624(2)
2682(2)
25(1)
1

C21
1736(3)
437(2)
3350(2)
26(1)
1

C22
1213(3)
(164(2)
3821(2)
35(1)
1

C23
1883(3)
(307(2)
4456(2)
32(1)
1

C24
1123(7)
(955(3)
3437(3)
109(3)
1

C25
141(5)
111(5)
4018(4)
110(3)
1

C30
4336(3)
1288(2)
3240(2)
21(1)
1

C31
5457(3)
1036(2)
3110(2)
24(1)
1

C32
6043(3)
738(2)
3771(2)
25(1)
1

C33
7184(3)
583(3)
3584(2)
43(1)
1

C34
6038(3)
1382(3)
4327(2)
32(1)
1

C35
5555(4)
(19(2)
4044(2)
40(1)
1

C40
3310(3)
3695(2)
3086(2)
25(1)
1

C41
3689(3)
3278(2)
3742(2)
31(1)
1

C42
3956(3)
3853(2)
4343(2)
28(1)
1

C43
4503(4)
3366(3)
4929(2)
42(1)
1

C44
3003(4)
4252(3)
4623(2)
44(1)
1

C45
4751(4)
4459(3)
4075(2)
53(1)
1

N5
2186(3)
1805(2)
5332(2)
32(1)
1

O5
1686(3)
1282(2)
5604(2)
71(1)
1

O6
2099(3)
2507(2)
5502(2)
43(1)
1

O7
2838(2)
1624(2)
4866(1)
30(1)
1

N6
6525(3)
1249(2)
7757(2)
33(1)
1

O8
6476(3)
1939(2)
7980(2)
57(1)
1

O9
7297(3)
853(2)
7917(2)
61(1)
1

O10
5797(2)
963(2)
7393(2)
43(1)
1

N1S
8483(4)
492(3)
1817(2)
57(1)
1

C1S
7203(5)
1662(4)
1728(3)
85(2)
1

C2S
7932(4)
1005(3)
1775(3)
49(1)
1



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



Cu1(O1
2.048(3)

Cu1(O2
2.072(3)

Cu1(N4
2.090(3)

Cu1(N2
2.093(3)

Cu1(N1
2.147(3)

Cu1(N3
2.177(3)

O1(C11
1.426(5)

O1(H1
0.8400

O2(C21
1.441(4)

O2(H2
0.8400

O3(C31
1.422(4)

O3(H3
0.8400

O4(C41
1.435(4)

O4(H4
0.8400

N1(C8
1.486(5)

N1(C1
1.493(5)

N1(C10
1.497(5)

N2(C2
1.483(5)

N2(C3
1.486(5)

N2(C20
1.505(4)

N3(C30
1.491(4)

N3(C5
1.493(5)

N3(C4
1.494(4)

N4(C6
1.475(5)

N4(C7
1.485(5)

N4(C40
1.501(4)

C1(C2
1.524(5)

C1(H1A
0.9900

C1(H1B
0.9900

C2(H2A
0.9900

C2(H2B
0.9900

C3(C4
1.515(5)

C3(H3A
0.9900

C3(H3B
0.9900

C4(H4A
0.9900

C4(H4B
0.9900

C5(C6
1.519(5)

C5(H5A
0.9900

C5(H5B
0.9900

C6(H6A
0.9900

C6(H6B
0.9900

C7(C8
1.509(5)

C7(H7A
0.9900

C7(H7B
0.9900

C8(H8A
0.9900

C8(H8B
0.9900

C10(C11
1.530(5)

C10(H10A
0.9900

C10(H10B
0.9900

C11(C12
1.547(5)

C11(H11
1.0000

C12(C14
1.523(6)

C12(C15
1.524(6)

C12(C13
1.537(6)

C13(H13A
0.9800

C13(H13B
0.9800

C13(H13C
0.9800

C14(H14A
0.9800

C14(H14B
0.9800

C14(H14C
0.9800

C15(H15A
0.9800

C15(H15B
0.9800

C15(H15C
0.9800

C20(C21
1.504(5)

C20(H20A
0.9900

C20(H20B
0.9900

C21(C22
1.528(5)

C21(H21
1.0000

C22(C23
1.499(5)

C22(C25
1.507(7)

C22(C24
1.528(7)

C23(H23A
0.9800

C23(H23B
0.9800

C23(H23C
0.9800

C24(H24A
0.9800

C24(H24B
0.9800

C24(H24C
0.9800

C25(H25A
0.9800

C25(H25B
0.9800

C25(H25C
0.9800

C30(C31
1.522(5)

C30(H30A
0.9900

C30(H30B
0.9900

C31(C32
1.549(5)

C31(H31
1.0000

C32(C35
1.521(6)

C32(C34
1.528(5)

C32(C33
1.536(6)

C33(H33A
0.9800

C33(H33B
0.9800

C33(H33C
0.9800

C34(H34A
0.9800

C34(H34B
0.9800

C34(H34C
0.9800

C35(H35A
0.9800

C35(H35B
0.9800

C35(H35C
0.9800

C40(C41
1.522(5)

C40(H40A
0.9900

C40(H40B
0.9900

C41(C42
1.545(5)

C41(H41
1.0000

C42(C44
1.505(6)

C42(C45
1.540(6)

C42(C43
1.552(6)

C43(H43A
0.9800

C43(H43B
0.9800

C43(H43C
0.9800

C44(H44A
0.9800

C44(H44B
0.9800

C44(H44C
0.9800

C45(H45A
0.9800

C45(H45B
0.9800

C45(H45C
0.9800

N5(O5
1.217(4)

N5(O6
1.233(4)

N5(O7
1.283(4)

N6(O9
1.224(4)

N6(O8
1.243(4)

N6(O10
1.249(4)

N1S(C2S
1.115(6)

C1S(C2S
1.449(8)

C1S(H1S1
0.9800

C1S(H1S2
0.9800

C1S(H1S3
0.9800

N4(Cu1(N2
110.43(11)

N4(Cu1(N1
85.50(12)

N2(Cu1(N1
84.44(12)

N4(Cu1(N3
84.20(11)

N2(Cu1(N3
83.30(11)

N1(Cu1(N3
160.12(11)

C11(O1(H1
109.5

C21(O2(H2
109.5

C31(O3(H3
109.5

C41(O4(H4
109.5

C8(N1(C1
113.3(3)

C8(N1(C10
109.9(3)

C1(N1(C10
110.5(3)

C8(N1(Cu1
103.9(2)

C1(N1(Cu1
106.6(2)

C10(N1(Cu1
112.4(2)

C2(N2(C3
111.2(3)

C2(N2(C20
110.4(3)

C3(N2(C20
111.3(3)

C2(N2(Cu1
106.2(2)

C3(N2(Cu1
108.2(2)

C20(N2(Cu1
109.3(2)

C30(N3(C5
112.1(3)

C30(N3(C4
111.7(3)

C5(N3(C4
111.6(3)

C30(N3(Cu1
108.5(2)

C5(N3(Cu1
105.4(2)

C4(N3(Cu1
107.2(2)

C6(N4(C7
113.5(3)

C6(N4(C40
111.0(3)

C7(N4(C40
109.3(3)

C6(N4(Cu1
106.1(2)

C7(N4(Cu1
105.4(2)

C40(N4(Cu1
111.3(2)

N1(C1(C2
113.3(3)

N1(C1(H1A
108.9

C2(C1(H1A
108.9

N1(C1(H1B
108.9

C2(C1(H1B
108.9

H1A(C1(H1B
107.7

N2(C2(C1
109.8(3)

N2(C2(H2A
109.7

C1(C2(H2A
109.7

N2(C2(H2B
109.7

C1(C2(H2B
109.7

H2A(C2(H2B
108.2

N2(C3(C4
110.5(3)

N2(C3(H3A
109.5

C4(C3(H3A
109.5

N2(C3(H3B
109.5

C4(C3(H3B
109.5

H3A(C3(H3B
108.1

N3(C4(C3
112.1(3)

N3(C4(H4A
109.2

C3(C4(H4A
109.2

N3(C4(H4B
109.2

C3(C4(H4B
109.2

H4A(C4(H4B
107.9

N3(C5(C6
112.4(3)

N3(C5(H5A
109.1

C6(C5(H5A
109.1

N3(C5(H5B
109.1

C6(C5(H5B
109.1

H5A(C5(H5B
107.9

N4(C6(C5
109.7(3)

N4(C6(H6A
109.7

C5(C6(H6A
109.7

N4(C6(H6B
109.7

C5(C6(H6B
109.7

H6A(C6(H6B
108.2

N4(C7(C8
109.2(3)

N4(C7(H7A
109.8

C8(C7(H7A
109.8

N4(C7(H7B
109.8

C8(C7(H7B
109.8

H7A(C7(H7B
108.3

N1(C8(C7
112.3(3)

N1(C8(H8A
109.1

C7(C8(H8A
109.1

N1(C8(H8B
109.1

C7(C8(H8B
109.1

H8A(C8(H8B
107.9

N1(C10(C11
117.0(3)

N1(C10(H10A
108.0

C11(C10(H10A
108.0

N1(C10(H10B
108.0

C11(C10(H10B
108.0

H10A(C10(H10B
107.3

O1(C11(C10
107.3(3)

O1(C11(C12
111.4(3)

C10(C11(C12
113.1(3)

O1(C11(H11
108.3

C10(C11(H11
108.3

C12(C11(H11
108.3

C14(C12(C15
109.6(4)

C14(C12(C13
108.9(4)

C15(C12(C13
109.1(4)

C14(C12(C11
111.1(3)

C15(C12(C11
109.9(3)

C13(C12(C11
108.2(3)

C12(C13(H13A
109.5

C12(C13(H13B
109.5

H13A(C13(H13B
109.5

C12(C13(H13C
109.5

H13A(C13(H13C
109.5

H13B(C13(H13C
109.5

C12(C14(H14A
109.5

C12(C14(H14B
109.5

H14A(C14(H14B
109.5

C12(C14(H14C
109.5

H14A(C14(H14C
109.5

H14B(C14(H14C
109.5

C12(C15(H15A
109.5

C12(C15(H15B
109.5

H15A(C15(H15B
109.5

C12(C15(H15C
109.5

H15A(C15(H15C
109.5

H15B(C15(H15C
109.5

C21(C20(N2
114.1(3)

C21(C20(H20A
108.7

N2(C20(H20A
108.7

C21(C20(H20B
108.7

N2(C20(H20B
108.7

H20A(C20(H20B
107.6

O2(C21(C20
105.0(3)

O2(C21(C22
111.5(3)

C20(C21(C22
116.1(3)

O2(C21(H21
108.0

C20(C21(H21
108.0

C22(C21(H21
108.0

C23(C22(C25
110.2(4)

C23(C22(C21
110.2(3)

C25(C22(C21
111.3(4)

C23(C22(C24
107.0(4)

C25(C22(C24
109.5(5)

C21(C22(C24
108.5(4)

C22(C23(H23A
109.5

C22(C23(H23B
109.5

H23A(C23(H23B
109.5

C22(C23(H23C
109.5

H23A(C23(H23C
109.5

H23B(C23(H23C
109.5

C22(C24(H24A
109.5

C22(C24(H24B
109.5

H24A(C24(H24B
109.5

C22(C24(H24C
109.5

H24A(C24(H24C
109.5

H24B(C24(H24C
109.5

C22(C25(H25A
109.5

C22(C25(H25B
109.5

H25A(C25(H25B
109.5

C22(C25(H25C
109.5

H25A(C25(H25C
109.5

H25B(C25(H25C
109.5

N3(C30(C31
118.3(3)

N3(C30(H30A
107.7

C31(C30(H30A
107.7

N3(C30(H30B
107.7

C31(C30(H30B
107.7

H30A(C30(H30B
107.1

O3(C31(C30
112.6(3)

O3(C31(C32
112.5(3)

C30(C31(C32
113.0(3)

O3(C31(H31
106.0

C30(C31(H31
106.0

C32(C31(H31
106.0

C35(C32(C34
109.9(3)

C35(C32(C33
109.9(3)

C34(C32(C33
108.0(3)

C35(C32(C31
111.4(3)

C34(C32(C31
110.0(3)

C33(C32(C31
107.6(3)

C32(C33(H33A
109.5

C32(C33(H33B
109.5

H33A(C33(H33B
109.5

C32(C33(H33C
109.5

H33A(C33(H33C
109.5

H33B(C33(H33C
109.5

C32(C34(H34A
109.5

C32(C34(H34B
109.5

H34A(C34(H34B
109.5

C32(C34(H34C
109.5

H34A(C34(H34C
109.5

H34B(C34(H34C
109.5

C32(C35(H35A
109.5

C32(C35(H35B
109.5

H35A(C35(H35B
109.5

C32(C35(H35C
109.5

H35A(C35(H35C
109.5

H35B(C35(H35C
109.5

N4(C40(C41
113.7(3)

N4(C40(H40A
108.8

C41(C40(H40A
108.8

N4(C40(H40B
108.8

C41(C40(H40B
108.8

H40A(C40(H40B
107.7

O4(C41(C40
104.7(3)

O4(C41(C42
113.3(3)

C40(C41(C42
113.5(3)

O4(C41(H41
108.3

C40(C41(H41
108.3

C42(C41(H41
108.3

C44(C42(C45
111.9(4)

C44(C42(C41
112.7(3)

C45(C42(C41
107.3(3)

C44(C42(C43
109.0(3)

C45(C42(C43
107.9(4)

C41(C42(C43
107.8(3)

C42(C43(H43A
109.5

C42(C43(H43B
109.5

H43A(C43(H43B
109.5

C42(C43(H43C
109.5

H43A(C43(H43C
109.5

H43B(C43(H43C
109.5

C42(C44(H44A
109.5

C42(C44(H44B
109.5

H44A(C44(H44B
109.5

C42(C44(H44C
109.5

H44A(C44(H44C
109.5

H44B(C44(H44C
109.5

C42(C45(H45A
109.5

C42(C45(H45B
109.5

H45A(C45(H45B
109.5

C42(C45(H45C
109.5

H45A(C45(H45C
109.5

H45B(C45(H45C
109.5

O5(N5(O6
121.7(4)

O5(N5(O7
119.5(4)

O6(N5(O7
118.8(3)

O9(N6(O8
118.0(4)

O9(N6(O10
121.2(4)

O8(N6(O10
120.8(4)

C2S(C1S(H1S1
109.5

C2S(C1S(H1S2
109.5

H1S1(C1S(H1S2
109.5

C2S(C1S(H1S3
109.5

H1S1(C1S(H1S3
109.5

H1S2(C1S(H1S3
109.5

N1S(C2S(C1S
179.0(6)



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
24(1) 
21(1)
19(1) 
2(1)
(1(1) 
(2(1)

O1
34(2) 
63(2)
76(2) 
(26(2)
(4(2) 
14(2)

O2
26(2) 
18(1)
14(1) 
2(1)
(2(1) 
(2(1)

O3
37(2) 
42(2)
33(2) 
(10(1)
5(1) 
1(1)

O4
25(2) 
17(1)
19(1) 
4(1)
(4(1) 
(2(1)

N1
22(2) 
22(2)
25(2) 
3(1)
(2(1) 
1(1)

N2
22(2) 
22(2)
16(2) 
4(1)
(3(1) 
(4(1)

N3
22(2) 
20(2)
16(2) 
(1(1)
(1(1) 
(1(1)

N4
25(2) 
18(2)
19(2) 
4(1)
(1(1) 
(1(1)

C1
23(2) 
29(2)
27(2) 
7(2)
(5(2) 
1(2)

C2
25(2) 
27(2)
23(2) 
8(2)
(9(2) 
(5(2)

C3
32(2) 
24(2)
15(2) 
(4(2)
(1(2) 
(3(2)

C4
33(2) 
22(2)
17(2) 
(5(2)
2(2) 
0(2)

C5
22(2) 
31(2)
21(2) 
0(2)
7(2) 
(5(2)

C6
33(2) 
23(2)
18(2) 
4(2)
4(2) 
(9(2)

C7
32(2) 
21(2)
31(2) 
12(2)
(10(2) 
(3(2)

C8
30(2) 
22(2)
39(2) 
9(2)
(1(2) 
5(2)

C10
25(2) 
28(2)
21(2) 
3(2)
2(2) 
3(2)

C11
27(2) 
23(2)
31(2) 
2(2)
(3(2) 
6(2)

C12
33(3) 
27(2)
32(2) 
8(2)
7(2) 
8(2)

C13
51(3) 
58(3)
41(3) 
(1(2)
7(2) 
27(3)

C14
53(3) 
50(3)
52(3) 
21(3)
21(2) 
15(3)

C15
65(4) 
57(3)
41(3) 
(16(3)
12(2) 
(9(3)

C20
33(2) 
21(2)
21(2) 
4(2)
(5(2) 
(11(2)

C21
35(2) 
17(2)
24(2) 
1(2)
(6(2) 
(10(2)

C22
38(3) 
31(2)
35(2) 
15(2)
(12(2) 
(17(2)

C23
43(3) 
26(2)
28(2) 
6(2)
(2(2) 
(6(2)

C24
208(6) 
60(4)
55(3) 
19(3)
(44(4) 
(77(4)

C25
47(4) 
146(5)
138(5) 
106(5)
12(3) 
(8(4)

C30
23(2) 
24(2)
16(2) 
(1(2)
(1(2) 
(1(2)

C31
26(2) 
26(2)
19(2) 
(5(2)
4(2) 
1(2)

C32
26(2) 
26(2)
22(2) 
(4(2)
(2(2) 
7(2)

C33
37(3) 
54(3)
38(3) 
(2(2)
0(2) 
18(2)

C34
28(2) 
38(3)
29(2) 
(7(2)
(8(2) 
8(2)

C35
58(3) 
28(2)
32(2) 
3(2)
(7(2) 
3(2)

C40
29(2) 
18(2)
26(2) 
(1(2)
(2(2) 
(7(2)

C41
42(3) 
24(2)
27(2) 
(3(2)
3(2) 
(10(2)

C42
41(3) 
21(2)
22(2) 
(5(2)
(4(2) 
(8(2)

C43
49(3) 
43(3)
32(2) 
(11(2)
(8(2) 
(4(2)

C44
54(3) 
34(3)
43(3) 
(12(2)
(4(2) 
2(2)

C45
71(4) 
47(3)
41(3) 
(10(2)
(1(3) 
(30(3)

N5
50(2) 
29(2)
18(2) 
(5(2)
(2(2) 
(7(2)

O5
115(3) 
51(2)
49(2) 
(12(2)
40(2) 
(39(2)

O6
64(2) 
35(2)
30(2) 
(6(1)
0(2) 
6(2)

O7
44(2) 
29(2)
19(1) 
0(1)
(1(1) 
(1(1)

N6
33(2) 
29(2)
37(2) 
(5(2)
(2(2) 
2(2)

O8
48(2) 
29(2)
92(3) 
(17(2)
(21(2) 
11(2)

O9
50(2) 
41(2)
91(3) 
(29(2)
(33(2) 
24(2)

O10
36(2) 
43(2)
49(2) 
(2(2)
(13(2) 
(8(2)

N1S
52(3) 
52(3)
68(3) 
(5(2)
8(2) 
(20(2)

C1S
90(5) 
79(5)
87(5) 
7(4)
48(4) 
12(4)

C2S
44(3) 
51(4)
52(3) 
(9(3)
19(3) 
(20(3)



Table 5. Hydrogen bonds [Å and °].

 D(H···A
d(D(H)
d(H···A)
d(D···A)
((DHA)

 O1(H1...O8i
0.84
2.18
2.873(4)
140.3

 O2(H2...O7
0.84
1.92
2.663(3)
146.5

 O3(H3...O10ii
0.84
2.15
2.985(4)
169.7

 O4(H4...O7
0.84
1.87
2.644(3)
152.1 



Symmetry transformations used to generate equivalent atoms: 

(i) x(1,(y+1/2,z(1/2    (ii) (x+1,(y,(z+1  


1

17/10/00 17:29:51                    Dr T Gelbrich          
98src212

User:

PAGE  
3
17/10/00 17:29:51                    Dr. T. Gelbrich          
                      01src899

User: Dr Fallis

