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Table 1. Crystal data and structure refinement.

	


Identification code 
03src0779    

Empirical formula 
C24H28F6N5Ni2O3PS2
Formula weight 
761.02

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Triclinic

Space group 
P(1 

Unit cell dimensions
a = 8.2994(2) Å
( = 103.6270(10)°


b = 11.9644(3) Å
( = 99.058(2)°


c = 15.7923(3) Å
(  = 105.0280(10)°

Volume
1431.42(6) Å3
Z
2

Density (calculated)
1.766 Mg / m3
Absorption coefficient
1.594 mm(1
F(000)
776

Crystal
Slab; Red

Crystal size
0.32 ( 0.18 ( 0.08 mm3
( range for data collection
2.98 ( 27.48°

Index ranges
(10 ( h ( 10, (15 ( k ( 15, (20 ( l ( 20

Reflections collected
32596

Independent reflections
6544 [Rint = 0.0718]

Completeness to ( = 27.48°
99.7 % 

Absorption correction
Semi(empirical from equivalents

Max. and min. transmission
0.8830 and 0.6294

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
6544 / 0 / 397

Goodness-of-fit on F2
1.101

Final R indices [F2 > 2((F2)]
R1 = 0.0457, wR2 = 0.1015

R indices (all data)
R1 = 0.0606, wR2 = 0.1073

Extinction coefficient
0.0045(5)

Largest diff. peak and hole
0.751 and (0.516 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: 

All hydrogen atoms, except H1o were fixed. H1o was allowed to refine to determine its most likely location between the two oxygen atoms O1 and O2.

There is a molecule of DMF included in the asymmetric unit. 

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
7407(4)
2511(3)
6139(2)
19(1)
1

C2
7415(4)
1311(3)
5683(2)
17(1)
1

C3
8126(4)
1043(3)
4941(2)
16(1)
1

C4
7949(4)
(165(3)
4510(2)
16(1)
1

C5
7188(4)
(1073(3)
4876(2)
18(1)
1

C6
6600(4)
(805(3)
5650(2)
19(1)
1

C7
6674(4)
372(3)
6025(2)
18(1)
1

C8
8575(4)
(555(3)
3713(2)
19(1)
1

C9
5913(5)
(1778(3)
6074(3)
24(1)
1

C10
9711(5)
(559(3)
2456(2)
22(1)
1

C11
8796(5)
(650(4)
1527(2)
24(1)
1

C12
9047(5)
566(4)
1363(3)
28(1)
1

C13
7099(5)
1672(3)
1500(2)
24(1)
1

C14
6183(5)
2479(3)
1880(2)
21(1)
1

C15
6751(4)
3287(3)
2742(2)
17(1)
1

C16
5805(4)
4051(3)
3041(2)
18(1)
1

C17
4331(5)
4013(3)
2457(2)
22(1)
1

C18
3746(5)
3222(4)
1594(2)
25(1)
1

C19
4693(5)
2464(3)
1318(2)
24(1)
1

C20
6265(4)
4907(3)
3933(2)
18(1)
1

C21
2164(6)
3220(4)
986(3)
34(1)
1

N1
7662(4)
3434(3)
5832(2)
17(1)
1

N2
8984(4)
44(3)
3168(2)
17(1)
1

N3
8209(4)
1305(3)
1922(2)
22(1)
1

N4
7129(4)
4786(3)
4632(2)
18(1)
1

O1
7587(3)
4453(2)
6409(2)
23(1)
1

O2
7394(3)
5681(2)
5407(2)
21(1)
1

S1
9480(1)
2212(1)
4646(1)
15(1)
1

S2
8764(1)
3465(1)
3417(1)
17(1)
1

Ni1
8184(1)
3562(1)
4717(1)
16(1)
1

Ni2
8850(1)
1629(1)
3200(1)
16(1)
1

F1
3646(5)
7162(4)
887(2)
82(1)
1

F2
4829(4)
8778(4)
2080(2)
75(1)
1

F3
1987(3)
7834(3)
1765(2)
43(1)
1

F4
2948(4)
9652(3)
1570(2)
62(1)
1

F5
1746(3)
8008(3)
368(2)
51(1)
1

F6
4585(3)
9007(3)
687(2)
61(1)
1

P1
3289(1)
8405(1)
1225(1)
35(1)
1

C31
8785(6)
6051(4)
2526(3)
38(1)
1

C32
6591(7)
6049(5)
1319(4)
57(2)
1

C33
8756(10)
5033(6)
1021(4)
72(2)
1

N31
8031(5)
5697(3)
1654(2)
34(1)
1

O31
8330(5)
6666(3)
3117(2)
42(1)
1

	


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

	


C1(N1
1.289(4)

C1(C2
1.449(5)

C1(H1
0.9300

C2(C3
1.401(5)

C2(C7
1.402(5)

C3(C4
1.403(5)

C3(S1
1.758(3)

C4(C5
1.402(5)

C4(C8
1.459(5)

C5(C6
1.386(5)

C5(H5
0.9300

C6(C7
1.374(5)

C6(C9
1.507(5)

C7(H7
0.9300

C8(N2
1.275(5)

C8(H8
0.9300

C9(H9A
0.9600

C9(H9B
0.9600

C9(H9C
0.9600

C10(N2
1.486(4)

C10(C11
1.508(5)

C10(H10A
0.9700

C10(H10B
0.9700

C11(C12
1.505(6)

C11(H11A
0.9700

C11(H11B
0.9700

C12(N3
1.480(5)

C12(H12A
0.9700

C12(H12B
0.9700

C13(N3
1.281(5)

C13(C14
1.457(5)

C13(H13
0.9300

C14(C15
1.397(5)

C14(C19
1.397(5)

C15(C16
1.400(5)

C15(S2
1.766(3)

C16(C17
1.394(5)

C16(C20
1.459(5)

C17(C18
1.391(5)

C17(H17
0.9300

C18(C19
1.386(5)

C18(C21
1.499(5)

C19(H19
0.9300

C20(N4
1.277(5)

C20(H20
0.9300

C21(H21A
0.9600

C21(H21B
0.9600

C21(H21C
0.9600

N1(O1
1.362(4)

N1(Ni1
1.909(3)

N2(Ni2
1.917(3)

N3(Ni2
1.921(3)

N4(O2
1.368(4)

N4(Ni1
1.911(3)

O1(H1O
1.33(7)

O2(H1O
1.09(7)

S1(Ni1
2.1515(9)

S1(Ni2
2.1588(9)

S2(Ni2
2.1640(9)

S2(Ni1
2.1660(9)

F1(P1
1.577(4)

F2(P1
1.591(3)

F3(P1
1.596(3)

F4(P1
1.578(3)

F5(P1
1.591(3)

F6(P1
1.604(3)

C31(O31
1.220(6)

C31(N31
1.335(6)

C31(H31
0.9300

C32(N31
1.432(6)

C32(H32A
0.9600

C32(H32B
0.9600

C32(H32C
0.9600

C33(N31
1.433(7)

C33(H33A
0.9600

C33(H33B
0.9600

C33(H33C
0.9600

N1(C1(C2
126.4(3)

N1(C1(H1
116.8

C2(C1(H1
116.8

C3(C2(C7
118.9(3)

C3(C2(C1
124.4(3)

C7(C2(C1
116.7(3)

C2(C3(C4
119.5(3)

C2(C3(S1
120.2(3)

C4(C3(S1
119.7(3)

C5(C4(C3
119.2(3)

C5(C4(C8
116.4(3)

C3(C4(C8
124.3(3)

C6(C5(C4
121.6(3)

C6(C5(H5
119.2

C4(C5(H5
119.2

C7(C6(C5
118.2(3)

C7(C6(C9
120.9(3)

C5(C6(C9
120.8(3)

C6(C7(C2
122.2(3)

C6(C7(H7
118.9

C2(C7(H7
118.9

N2(C8(C4
127.2(3)

N2(C8(H8
116.4

C4(C8(H8
116.4

C6(C9(H9A
109.5

C6(C9(H9B
109.5

H9A(C9(H9B
109.5

C6(C9(H9C
109.5

H9A(C9(H9C
109.5

H9B(C9(H9C
109.5

N2(C10(C11
112.9(3)

N2(C10(H10A
109.0

C11(C10(H10A
109.0

N2(C10(H10B
109.0

C11(C10(H10B
109.0

H10A(C10(H10B
107.8

C12(C11(C10
112.5(3)

C12(C11(H11A
109.1

C10(C11(H11A
109.1

C12(C11(H11B
109.1

C10(C11(H11B
109.1

H11A(C11(H11B
107.8

N3(C12(C11
111.6(3)

N3(C12(H12A
109.3

C11(C12(H12A
109.3

N3(C12(H12B
109.3

C11(C12(H12B
109.3

H12A(C12(H12B
108.0

N3(C13(C14
127.6(3)

N3(C13(H13
116.2

C14(C13(H13
116.2

C15(C14(C19
119.4(3)

C15(C14(C13
123.9(3)

C19(C14(C13
116.6(3)

C14(C15(C16
119.8(3)

C14(C15(S2
120.5(3)

C16(C15(S2
119.3(3)

C17(C16(C15
118.9(3)

C17(C16(C20
116.8(3)

C15(C16(C20
124.2(3)

C18(C17(C16
122.3(3)

C18(C17(H17
118.9

C16(C17(H17
118.9

C19(C18(C17
117.7(3)

C19(C18(C21
121.8(3)

C17(C18(C21
120.5(3)

C18(C19(C14
121.8(3)

C18(C19(H19
119.1

C14(C19(H19
119.1

N4(C20(C16
124.6(3)

N4(C20(H20
117.7

C16(C20(H20
117.7

C18(C21(H21A
109.5

C18(C21(H21B
109.5

H21A(C21(H21B
109.5

C18(C21(H21C
109.5

H21A(C21(H21C
109.5

H21B(C21(H21C
109.5

C1(N1(O1
113.9(3)

C1(N1(Ni1
129.0(2)

O1(N1(Ni1
117.1(2)

C8(N2(C10
114.7(3)

C8(N2(Ni2
127.6(2)

C10(N2(Ni2
117.7(2)

C13(N3(C12
116.0(3)

C13(N3(Ni2
125.6(3)

C12(N3(Ni2
118.4(2)

C20(N4(O2
115.4(3)

C20(N4(Ni1
128.3(2)

O2(N4(Ni1
116.2(2)

N1(O1(H1O
103(3)

N4(O2(H1O
100(3)

C3(S1(Ni1
104.69(11)

C3(S1(Ni2
104.25(12)

Ni1(S1(Ni2
93.55(4)

C15(S2(Ni2
103.30(12)

C15(S2(Ni1
101.99(12)

Ni2(S2(Ni1
92.99(4)

N1(Ni1(N4
95.24(12)

N1(Ni1(S1
92.72(9)

N4(Ni1(S1
172.02(9)

N1(Ni1(S2
172.64(9)

N4(Ni1(S2
91.23(9)

S1(Ni1(S2
80.85(3)

N2(Ni2(N3
95.41(13)

N2(Ni2(S1
92.07(9)

N3(Ni2(S1
172.36(10)

N2(Ni2(S2
172.80(9)

N3(Ni2(S2
91.78(10)

S1(Ni2(S2
80.73(3)

F1(P1(F4
179.5(2)

F1(P1(F2
89.4(2)

F4(P1(F2
90.1(2)

F1(P1(F5
89.7(2)

F4(P1(F5
90.84(19)

F2(P1(F5
179.0(2)

F1(P1(F3
91.0(2)

F4(P1(F3
89.10(16)

F2(P1(F3
89.93(17)

F5(P1(F3
89.69(15)

F1(P1(F6
90.4(2)

F4(P1(F6
89.54(19)

F2(P1(F6
90.24(17)

F5(P1(F6
90.15(15)

F3(P1(F6
178.63(19)

O31(C31(N31
125.3(4)

O31(C31(H31
117.4

N31(C31(H31
117.4

N31(C32(H32A
109.5

N31(C32(H32B
109.5

H32A(C32(H32B
109.5

N31(C32(H32C
109.5

H32A(C32(H32C
109.5

H32B(C32(H32C
109.5

N31(C33(H33A
109.5

N31(C33(H33B
109.5

H33A(C33(H33B
109.5

N31(C33(H33C
109.5

H33A(C33(H33C
109.5

H33B(C33(H33C
109.5

C31(N31(C32
121.7(4)

C31(N31(C33
119.7(5)

C32(N31(C33
118.4(5)

	


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
C1
20(2) 
21(2)
16(2) 
5(1)
5(1) 
8(1)

C2
17(2) 
17(2)
17(2) 
5(1)
2(1) 
8(1)

C3
15(2) 
15(2)
18(2) 
4(1)
2(1) 
5(1)

C4
15(2) 
20(2)
16(2) 
5(1)
3(1) 
9(1)

C5
17(2) 
15(2)
21(2) 
3(1)
1(1) 
6(1)

C6
15(2) 
21(2)
20(2) 
8(1)
1(1) 
3(1)

C7
15(2) 
24(2)
17(2) 
9(1)
2(1) 
7(1)

C8
17(2) 
19(2)
19(2) 
2(1)
3(1) 
8(1)

C9
25(2) 
20(2)
25(2) 
10(2)
5(2) 
3(2)

C10
23(2) 
25(2)
20(2) 
4(2)
9(1) 
12(2)

C11
26(2) 
30(2)
18(2) 
0(2)
6(2) 
16(2)

C12
35(2) 
40(2)
19(2) 
11(2)
12(2) 
24(2)

C13
30(2) 
28(2)
16(2) 
6(2)
7(2) 
14(2)

C14
25(2) 
23(2)
19(2) 
9(1)
7(1) 
10(2)

C15
17(2) 
18(2)
17(2) 
8(1)
2(1) 
6(1)

C16
21(2) 
16(2)
18(2) 
7(1)
6(1) 
6(1)

C17
23(2) 
25(2)
21(2) 
9(2)
6(1) 
12(2)

C18
27(2) 
29(2)
21(2) 
8(2)
3(2) 
12(2)

C19
30(2) 
25(2)
17(2) 
5(2)
2(2) 
10(2)

C20
21(2) 
16(2)
21(2) 
6(1)
6(1) 
8(1)

C21
36(2) 
42(2)
27(2) 
7(2)
1(2) 
22(2)

N1
19(2) 
16(1)
16(1) 
3(1)
4(1) 
7(1)

N2
14(1) 
22(2)
16(1) 
2(1)
4(1) 
8(1)

N3
24(2) 
28(2)
18(2) 
7(1)
8(1) 
12(1)

N4
20(2) 
15(1)
18(1) 
2(1)
5(1) 
4(1)

O1
36(2) 
17(1)
19(1) 
2(1)
10(1) 
13(1)

O2
27(1) 
15(1)
18(1) 
0(1)
4(1) 
8(1)

S1
15(1) 
16(1)
16(1) 
5(1)
3(1) 
6(1)

S2
17(1) 
19(1)
18(1) 
7(1)
5(1) 
6(1)

Ni1
18(1) 
15(1)
15(1) 
4(1)
4(1) 
7(1)

Ni2
19(1) 
18(1)
14(1) 
5(1)
5(1) 
8(1)

F1
101(3) 
100(3)
67(2) 
7(2)
22(2) 
80(3)

F2
35(2) 
157(4)
21(1) 
13(2)
1(1) 
28(2)

F3
45(2) 
52(2)
35(1) 
16(1)
14(1) 
16(1)

F4
64(2) 
43(2)
84(2) 
12(2)
45(2) 
14(2)

F5
30(1) 
87(2)
32(1) 
20(1)
(1(1) 
13(1)

F6
29(1) 
117(3)
28(1) 
14(2)
12(1) 
12(2)

P1
25(1) 
60(1)
20(1) 
5(1)
5(1) 
21(1)

C31
41(3) 
26(2)
43(3) 
12(2)
1(2) 
9(2)

C32
45(3) 
58(3)
68(4) 
35(3)
(3(3) 
9(3)

C33
100(5) 
61(4)
61(4) 
7(3)
31(4) 
38(4)

N31
43(2) 
31(2)
27(2) 
7(2)
5(2) 
12(2)

O31
66(2) 
24(2)
32(2) 
6(1)
14(2) 
8(2)

	


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

Atom 
x
y
z
Ueq
S.o.f.
H1
7197
2627
6710
22
1

H5
7076
(1873
4593
22
1

H7
6217
551
6523
21
1

H8
8689
(1326
3588
23
1

H9A
6396
(1491
6708
36
1

H9B
6219
(2484
5821
36
1

H9C
4687
(1979
5964
36
1

H10A
9643
(1366
2497
26
1

H10B
10913
(110
2557
26
1

H11A
9216
(1148
1091
29
1

H11B
7579
(1047
1441
29
1

H12A
10265
992
1495
33
1

H12B
8573
453
736
33
1

H13
6850
1391
878
28
1

H17
3719
4534
2652
26
1

H19
4327
1931
742
29
1

H20
5903
5590
3999
22
1

H21A
2390
3956
818
51
1

H21B
1246
3159
1291
51
1

H21C
1843
2543
458
51
1

H1O
7550(80)
5190(60)
5900(40)
80(20)
1

H31
9733
5808
2696
45
1

H32A
6117
6358
1807
86
1

H32B
5735
5360
893
86
1

H32C
6956
6665
1034
86
1

H33A
9272
5541
686
109
1

H33B
7869
4339
620
109
1

H33C
9613
4775
1335
109
1

	


Table 6. Hydrogen bonds [Å and °].

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

 O2(H1O...O1
1.09(7)
1.33(7)
2.414(4)
172(6) 
	


Symmetry transformations used to generate equivalent atoms: 
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