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Table 1. Crystal data and structure refinement.

	


Identification code 
2005slh0421    (CAG 149)

Empirical formula 
C56H48N8NiO4P2S4
Formula weight 
1145.91

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Triclinic

Space group 
P(1 

Unit cell dimensions
a = 9.2767(11) Å
( = 79.283(13)°


b = 10.467(2) Å
( = 84.701(8)°


c = 15.0969(13) Å
(  = 65.476(16)°

Volume
1310.2(4) Å3
Z
1

Density (calculated)
1.452 Mg / m3
Absorption coefficient
0.647 mm(1
F(000)
594

Crystal
lath; red

Crystal size
0.12 ( 0.04 ( 0.02 mm3
( range for data collection
3.04 ( 27.49°

Index ranges
(12 ( h ( 12, (13 ( k ( 13, (19 ( l ( 19

Reflections collected
26207

Independent reflections
5955 [Rint = 0.0588]

Completeness to ( = 27.49°
99.2 % 

Absorption correction
Semi(empirical from equivalents

Max. and min. transmission
0.9872 and 0.9264

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
5955 / 0 / 343

Goodness-of-fit on F2
1.038

Final R indices [F2 > 2((F2)]
R1 = 0.0416, wR2 = 0.0918

R indices (all data)
R1 = 0.0573, wR2 = 0.0991

Extinction coefficient
0.0056(11)

Largest diff. peak and hole
0.508 and (0.375 e Å(3
	


Diffractometer: Nonius KappaCCD area detector (( scans and ( scans to fill asymmetric unit sphere). Cell determination: DirAx (Duisenberg, A.J.M.(1992). J. Appl. Cryst. 25, 92-96.) Data collection: Collect (Collect: Data collection software, R. Hooft, Nonius B.V., 1998). Data reduction 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). Structure solution: SHELXS97 (G. M. Sheldrick, Acta Cryst. (1990) A46 467(473). Structure refinement: SHELXL97 (G. M. Sheldrick (1997), University of Göttingen, Germany). Graphics: Cameron - A Molecular Graphics Package. (D. M. Watkin, L. Pearce and C. K. Prout, Chemical Crystallography Laboratory, University of Oxford, 1993). 
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.
C1
6495(3)
9751(2)
5721(2)
28(1)
1

C2
7992(3)
5663(2)
6820(1)
19(1)
1

C3
7848(3)
5198(2)
7739(2)
23(1)
1

C4
9058(3)
4041(3)
8191(2)
27(1)
1

C5
10458(3)
3323(2)
7736(2)
26(1)
1

C6
10650(3)
3792(3)
6829(2)
25(1)
1

C7
9414(3)
4951(2)
6375(2)
23(1)
1

C8
13062(3)
1444(3)
7817(2)
46(1)
1

C9
7172(3)
4525(2)
2373(1)
17(1)
1

C10
8526(3)
3215(2)
2582(2)
20(1)
1

C11
7858(3)
3318(2)
4064(1)
19(1)
1

C12
6723(3)
5360(2)
1456(2)
22(1)
1

C13
7854(3)
5525(3)
813(2)
25(1)
1

C14
7382(3)
6329(3)
(32(2)
32(1)
1

C15
5786(3)
6969(3)
(253(2)
34(1)
1

C16
4670(3)
6822(3)
379(2)
31(1)
1

C17
5128(3)
6023(3)
1230(2)
27(1)
1

C18
9569(3)
2359(2)
1912(2)
21(1)
1

C19
11192(3)
1651(2)
2064(2)
24(1)
1

C20
12181(3)
820(3)
1451(2)
32(1)
1

C21
11566(3)
695(3)
688(2)
35(1)
1

C22
9945(3)
1384(3)
543(2)
34(1)
1

C23
8946(3)
2208(3)
1148(2)
29(1)
1

C24
2732(3)
7193(2)
3509(2)
20(1)
1

C25
1333(3)
8305(2)
3184(2)
23(1)
1

C26
122(3)
8915(2)
3782(2)
24(1)
1

C27
363(3)
8384(2)
4699(2)
22(1)
1

C28
1790(3)
7280(2)
4970(1)
18(1)
1

N1
6481(2)
4449(2)
3884(1)
19(1)
1

N2
6186(2)
5094(2)
3030(1)
21(1)
1

N3
8893(2)
2664(2)
3446(1)
20(1)
1

N4
2978(2)
6668(2)
4390(1)
17(1)
1

O1
7324(2)
8245(2)
6032(1)
22(1)
1

O2
11563(2)
2159(2)
8244(1)
37(1)
1

P1
6414(1)
7194(1)
6217(1)
18(1)
1

S1
6151(1)
6783(1)
5001(1)
20(1)
1

S2
4505(1)
7948(1)
6980(1)
23(1)
1

Ni1
5000
5000
5000
15(1)
1

	


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

	


C1(O1
1.443(3)

C1(H1A
0.9800

C1(H1B
0.9800

C1(H1C
0.9800

C2(C3
1.396(3)

C2(C7
1.397(3)

C2(P1
1.815(2)

C3(C4
1.378(3)

C3(H3
0.9500

C4(C5
1.394(3)

C4(H4
0.9500

C5(O2
1.373(3)

C5(C6
1.388(3)

C6(C7
1.392(3)

C6(H6
0.9500

C7(H7
0.9500

C8(O2
1.435(3)

C8(H8A
0.9800

C8(H8B
0.9800

C8(H8C
0.9800

C9(N2
1.332(3)

C9(C10
1.429(3)

C9(C12
1.486(3)

C10(N3
1.337(3)

C10(C18
1.482(3)

C11(N3
1.338(3)

C11(N1
1.340(3)

C11(C28i
1.484(3)

C12(C17
1.393(3)

C12(C13
1.405(3)

C13(C14
1.387(3)

C13(H13
0.9500

C14(C15
1.391(4)

C14(H14
0.9500

C15(C16
1.379(4)

C15(H15
0.9500

C16(C17
1.391(3)

C16(H16
0.9500

C17(H17
0.9500

C18(C19
1.394(3)

C18(C23
1.398(3)

C19(C20
1.391(3)

C19(H19
0.9500

C20(C21
1.382(4)

C20(H20
0.9500

C21(C22
1.390(4)

C21(H21
0.9500

C22(C23
1.383(4)

C22(H22
0.9500

C23(H23
0.9500

C24(N4
1.342(3)

C24(C25
1.390(3)

C24(H24
0.9500

C25(C26
1.384(3)

C25(H25
0.9500

C26(C27
1.394(3)

C26(H26
0.9500

C27(C28
1.382(3)

C27(H27
0.9500

C28(N4
1.355(3)

C28(C11i
1.484(3)

N1(N2
1.335(3)

N1(Ni1
2.0823(18)

N4(Ni1
2.1022(19)

O1(P1
1.6166(16)

P1(S2
1.9717(9)

P1(S1
2.0189(8)

S1(Ni1
2.5061(7)

Ni1(N1i
2.0823(18)

Ni1(N4i
2.1022(19)

Ni1(S1i
2.5061(7)

O1(C1(H1A
109.5

O1(C1(H1B
109.5

H1A(C1(H1B
109.5

O1(C1(H1C
109.5

H1A(C1(H1C
109.5

H1B(C1(H1C
109.5

C3(C2(C7
118.3(2)

C3(C2(P1
121.40(17)

C7(C2(P1
120.25(17)

C4(C3(C2
120.9(2)

C4(C3(H3
119.5

C2(C3(H3
119.5

C3(C4(C5
120.2(2)

C3(C4(H4
119.9

C5(C4(H4
119.9

O2(C5(C6
124.7(2)

O2(C5(C4
115.3(2)

C6(C5(C4
120.0(2)

C5(C6(C7
119.4(2)

C5(C6(H6
120.3

C7(C6(H6
120.3

C6(C7(C2
121.2(2)

C6(C7(H7
119.4

C2(C7(H7
119.4

O2(C8(H8A
109.5

O2(C8(H8B
109.5

H8A(C8(H8B
109.5

O2(C8(H8C
109.5

H8A(C8(H8C
109.5

H8B(C8(H8C
109.5

N2(C9(C10
120.0(2)

N2(C9(C12
114.4(2)

C10(C9(C12
125.54(19)

N3(C10(C9
119.1(2)

N3(C10(C18
115.5(2)

C9(C10(C18
125.3(2)

N3(C11(N1
125.2(2)

N3(C11(C28i
118.2(2)

N1(C11(C28i
116.61(19)

C17(C12(C13
118.8(2)

C17(C12(C9
119.1(2)

C13(C12(C9
122.1(2)

C14(C13(C12
120.2(2)

C14(C13(H13
119.9

C12(C13(H13
119.9

C13(C14(C15
120.4(2)

C13(C14(H14
119.8

C15(C14(H14
119.8

C16(C15(C14
119.6(2)

C16(C15(H15
120.2

C14(C15(H15
120.2

C15(C16(C17
120.6(2)

C15(C16(H16
119.7

C17(C16(H16
119.7

C16(C17(C12
120.4(2)

C16(C17(H17
119.8

C12(C17(H17
119.8

C19(C18(C23
119.5(2)

C19(C18(C10
119.3(2)

C23(C18(C10
121.2(2)

C20(C19(C18
120.0(2)

C20(C19(H19
120.0

C18(C19(H19
120.0

C21(C20(C19
120.4(2)

C21(C20(H20
119.8

C19(C20(H20
119.8

C20(C21(C22
119.6(2)

C20(C21(H21
120.2

C22(C21(H21
120.2

C23(C22(C21
120.6(2)

C23(C22(H22
119.7

C21(C22(H22
119.7

C22(C23(C18
119.9(2)

C22(C23(H23
120.1

C18(C23(H23
120.1

N4(C24(C25
122.9(2)

N4(C24(H24
118.5

C25(C24(H24
118.5

C26(C25(C24
119.6(2)

C26(C25(H25
120.2

C24(C25(H25
120.2

C25(C26(C27
118.1(2)

C25(C26(H26
121.0

C27(C26(H26
121.0

C28(C27(C26
118.9(2)

C28(C27(H27
120.6

C26(C27(H27
120.6

N4(C28(C27
123.5(2)

N4(C28(C11i
114.68(19)

C27(C28(C11i
121.9(2)

N2(N1(C11
118.35(18)

N2(N1(Ni1
126.75(15)

C11(N1(Ni1
114.90(14)

C9(N2(N1
119.81(19)

C10(N3(C11
116.6(2)

C24(N4(C28
117.03(19)

C24(N4(Ni1
128.15(15)

C28(N4(Ni1
114.83(14)

C1(O1(P1
121.60(14)

C5(O2(C8
117.1(2)

O1(P1(C2
97.28(9)

O1(P1(S2
111.15(7)

C2(P1(S2
112.24(8)

O1(P1(S1
106.34(6)

C2(P1(S1
109.64(8)

S2(P1(S1
118.06(4)

P1(S1(Ni1
116.58(3)

N1(Ni1(N1i
180.0

N1(Ni1(N4
101.33(7)

N1i(Ni1(N4
78.67(7)

N1(Ni1(N4i
78.67(7)

N1i(Ni1(N4i
101.33(7)

N4(Ni1(N4i
180.00(9)

N1(Ni1(S1
85.10(5)

N1i(Ni1(S1
94.90(5)

N4(Ni1(S1
88.20(5)

N4i(Ni1(S1
91.80(5)

N1(Ni1(S1i
94.90(5)

N1i(Ni1(S1i
85.10(5)

N4(Ni1(S1i
91.80(5)

N4i(Ni1(S1i
88.20(5)

S1(Ni1(S1i
180.0

	


Symmetry transformations used to generate equivalent atoms: 

(i) (x+1,(y+1,(z+1 

	


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
C1
29(1) 
20(1)
37(1) 
(1(1)
(5(1) 
(11(1)

C2
21(1) 
19(1)
21(1) 
(6(1)
(2(1) 
(11(1)

C3
24(1) 
24(1)
22(1) 
(8(1)
3(1) 
(10(1)

C4
33(1) 
26(1)
21(1) 
(3(1)
(2(1) 
(11(1)

C5
26(1) 
18(1)
34(1) 
(7(1)
(9(1) 
(6(1)

C6
22(1) 
25(1)
32(1) 
(13(1)
2(1) 
(9(1)

C7
24(1) 
26(1)
23(1) 
(9(1)
3(1) 
(14(1)

C8
34(2) 
30(2)
63(2) 
(10(1)
(11(1) 
2(1)

C9
17(1) 
21(1)
18(1) 
(6(1)
1(1) 
(10(1)

C10
21(1) 
22(1)
21(1) 
(5(1)
(1(1) 
(12(1)

C11
19(1) 
20(1)
21(1) 
(7(1)
2(1) 
(11(1)

C12
26(1) 
20(1)
20(1) 
(6(1)
0(1) 
(10(1)

C13
27(1) 
27(1)
24(1) 
(8(1)
4(1) 
(12(1)

C14
39(2) 
29(1)
27(1) 
(9(1)
8(1) 
(13(1)

C15
49(2) 
29(1)
19(1) 
(3(1)
(2(1) 
(10(1)

C16
29(1) 
36(2)
23(1) 
(7(1)
(7(1) 
(5(1)

C17
27(1) 
31(1)
24(1) 
(9(1)
1(1) 
(11(1)

C18
23(1) 
21(1)
21(1) 
(4(1)
1(1) 
(9(1)

C19
24(1) 
25(1)
21(1) 
(5(1)
1(1) 
(9(1)

C20
25(1) 
29(1)
35(1) 
(5(1)
5(1) 
(7(1)

C21
41(2) 
28(1)
29(1) 
(11(1)
10(1) 
(8(1)

C22
44(2) 
29(1)
26(1) 
(10(1)
(5(1) 
(8(1)

C23
31(1) 
28(1)
27(1) 
(7(1)
(7(1) 
(10(1)

C24
23(1) 
22(1)
18(1) 
(5(1)
1(1) 
(11(1)

C25
30(1) 
22(1)
19(1) 
0(1)
(5(1) 
(13(1)

C26
23(1) 
19(1)
28(1) 
(2(1)
(6(1) 
(7(1)

C27
21(1) 
23(1)
24(1) 
(8(1)
1(1) 
(9(1)

C28
22(1) 
19(1)
17(1) 
(5(1)
(1(1) 
(11(1)

N1
22(1) 
21(1)
19(1) 
(5(1)
1(1) 
(12(1)

N2
24(1) 
24(1)
18(1) 
(5(1)
(1(1) 
(12(1)

N3
21(1) 
22(1)
20(1) 
(6(1)
1(1) 
(10(1)

N4
20(1) 
18(1)
18(1) 
(5(1)
0(1) 
(9(1)

O1
22(1) 
20(1)
29(1) 
(4(1)
(3(1) 
(12(1)

O2
34(1) 
26(1)
42(1) 
(5(1)
(11(1) 
(1(1)

P1
19(1) 
19(1)
20(1) 
(5(1)
0(1) 
(10(1)

S1
25(1) 
23(1)
18(1) 
(4(1)
(1(1) 
(14(1)

S2
20(1) 
24(1)
27(1) 
(10(1)
3(1) 
(9(1)

Ni1
16(1) 
17(1)
13(1) 
(4(1)
0(1) 
(7(1)

	


[image: image2.png]220

123

023

S22

923

P 123

zs











1

08/09/05 10:59:10                    Dr T Gelbrich          
98src212

User:

PAGE  
6
08/09/05 10:59:10                    S. L. Huth          
                      2005slh0421

User: 

