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Table 1. Crystal data and structure refinement.



Identification code 
02src723    

Empirical formula 
C66H48Cr2N12S32
Formula weight 
2139.08

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Triclinic

Space group 
P(1 

Unit cell dimensions
a = 8.6560(2) Å
( = 82.8290(10)°


b = 10.2951(2) Å
( = 88.6050(10)°


c = 25.0197(5) Å
(  = 73.2990(10)°

Volume
2118.70(8) Å3
Z
1

Density (calculated)
1.677 Mg / m3
Absorption coefficient
1.095 mm(1
F(000)
1088

Crystal
Plate; Black

Crystal size
0.50 ( 0.42 ( 0.05 mm3
( range for data collection
4.76 ( 27.68°

Index ranges
(11 ( h ( 11, (13 ( k ( 13, (32 ( l ( 32

Reflections collected
19568

Independent reflections
19591 [Rint = 0.0000]

Completeness to ( = 27.68°
78.3 % 

Absorption correction
Semi(empirical from equivalents

Max. and min. transmission
0.9473 and 0.6104

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
19591 / 0 / 508

Goodness-of-fit on F2
1.045

Final R indices [F2 > 2((F2)]
R1 = 0.0684, wR2 = 0.1664

R indices (all data)
R1 = 0.0992, wR2 = 0.1887

Largest diff. peak and hole
0.649 and (0.814 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 were fixed.

The crystals were twinned involving a rotation of 180° about a. The twin component value was 34.8(1) %.

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.
S1
(1144(2)
1895(2)
(2386(1)
25(1)
1

S2
(2782(2)
(877(2)
(2052(1)
23(1)
1

S3
(2646(2)
(243(1)
(943(1)
20(1)
1

S4
(1164(2)
1975(1)
(1215(1)
17(1)
1

S5
(1087(2)
2382(1)
41(1)
19(1)
1

S6
(2788(2)
307(2)
302(1)
23(1)
1

S7
(3125(2)
608(2)
1463(1)
29(1)
1

S8
(1072(2)
3123(2)
1129(1)
25(1)
1

C1
(1096(8)
531(6)
(2771(2)
23(2)
1

C2
(2559(8)
23(6)
(2711(2)
27(2)
1

C3
(2253(7)
161(6)
(1624(2)
17(1)
1

C4
(1599(7)
1186(5)
(1749(2)
17(1)
1

C5
(1891(7)
995(5)
(714(2)
18(1)
1

C6
(1908(7)
1203(5)
(185(2)
18(1)
1

C7
(1655(7)
2088(5)
716(2)
17(1)
1

C8
(2423(7)
1138(6)
835(2)
22(1)
1

C9
(3211(8)
2105(5)
1791(2)
27(2)
1

C10
(1664(8)
2443(6)
1786(2)
27(2)
1

S11
4862(2)
5837(1)
1876(1)
19(1)
1

S12
7542(2)
7327(2)
1122(1)
25(1)
1

S13
6425(2)
6318(2)
206(1)
25(1)
1

S14
4143(2)
5074(1)
830(1)
19(1)
1

C11
5802(7)
7076(5)
2059(2)
22(1)
1

C12
7485(7)
6894(6)
1846(2)
21(1)
1

C13
6243(7)
6491(5)
905(2)
18(1)
1

C14
5225(7)
5919(5)
1183(2)
14(1)
1

C15
5131(7)
5292(5)
217(2)
17(1)
1

Cr1
3766(1)
3126(1)
3558(1)
14(1)
1

S41
(168(2)
749(2)
4023(1)
27(1)
1

S42
1435(2)
4631(2)
1804(1)
23(1)
1

S43
8398(2)
4417(2)
3041(1)
29(1)
1

S44
7085(2)
(911(2)
2915(1)
24(1)
1

N21
2312(5)
4804(4)
3878(2)
13(1)
1

N22
4651(5)
2749(4)
4346(2)
12(1)
1

N41
2144(6)
2139(4)
3806(2)
14(1)
1

N42
2743(6)
3674(5)
2837(2)
19(1)
1

N43
5406(6)
4084(4)
3357(2)
19(1)
1

N44
5247(6)
1398(5)
3354(2)
20(1)
1

C21
1117(6)
5787(5)
3632(2)
13(1)
1

C22
92(7)
6814(5)
3908(2)
20(1)
1

C23
299(7)
6820(5)
4453(2)
16(1)
1

C24
1594(7)
5772(5)
4723(2)
13(1)
1

C25
2532(7)
4794(5)
4419(2)
12(1)
1

C26
3833(7)
3677(5)
4670(2)
13(1)
1

C27
4171(7)
3583(5)
5220(2)
14(1)
1

C28
5431(7)
2446(5)
5446(2)
16(1)
1

C29
6265(7)
1530(6)
5112(2)
21(1)
1

C30
5825(7)
1705(5)
4565(2)
19(1)
1

C31
1956(7)
5652(6)
5287(2)
18(1)
1

C32
3184(7)
4609(5)
5526(2)
18(1)
1

C33
(832(7)
7876(5)
4754(2)
21(1)
1

C34
5851(7)
2249(6)
6040(2)
24(2)
1

C41
1169(7)
1570(5)
3889(2)
17(1)
1

C42
2201(7)
4081(5)
2409(2)
17(1)
1

C43
6658(8)
4215(5)
3221(2)
18(1)
1

C44
6013(7)
435(6)
3176(2)
17(1)
1



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



S1(C4
1.753(5)

S1(C1
1.790(5)

S2(C3
1.758(6)

S2(C2
1.823(6)

S3(C5
1.749(6)

S3(C3
1.752(5)

S4(C5
1.731(5)

S4(C4
1.748(5)

S5(C6
1.728(6)

S5(C7
1.762(5)

S6(C6
1.730(6)

S6(C8
1.752(6)

S7(C8
1.751(5)

S7(C9
1.816(5)

S8(C7
1.751(6)

S8(C10
1.826(6)

C1(C2
1.501(8)

C1(H1A
0.9900

C1(H1B
0.9900

C2(H2A
0.9900

C2(H2B
0.9900

C3(C4
1.336(8)

C5(C6
1.366(7)

C7(C8
1.334(8)

C9(C10
1.477(8)

C9(H9A
0.9900

C9(H9B
0.9900

C10(H10A
0.9900

C10(H10B
0.9900

S11(C14
1.750(5)

S11(C11
1.806(6)

S12(C13
1.733(6)

S12(C12
1.813(5)

S13(C15
1.745(6)

S13(C13
1.779(5)

S14(C15
1.757(6)

S14(C14
1.766(6)

C11(C12
1.508(8)

C11(H11A
0.9900

C11(H11B
0.9900

C12(H12A
0.9900

C12(H12B
0.9900

C13(C14
1.331(7)

C15(C15i
1.360(10)

Cr1(N43
1.972(5)

Cr1(N42
1.976(5)

Cr1(N44
1.988(5)

Cr1(N41
2.002(5)

Cr1(N21
2.063(4)

Cr1(N22
2.082(4)

S41(C41
1.625(7)

S42(C42
1.633(6)

S43(C43
1.624(7)

S44(C44
1.633(6)

N21(C21
1.322(6)

N21(C25
1.369(6)

N22(C30
1.319(6)

N22(C26
1.358(6)

N41(C41
1.159(7)

N42(C42
1.158(7)

N43(C43
1.167(7)

N44(C44
1.157(6)

C21(C22
1.413(7)

C21(H21
0.9500

C22(C23
1.379(7)

C22(H22
0.9500

C23(C24
1.427(7)

C23(C33
1.506(7)

C24(C25
1.393(7)

C24(C31
1.437(7)

C25(C26
1.447(7)

C26(C27
1.400(7)

C27(C28
1.418(7)

C27(C32
1.442(7)

C28(C29
1.373(7)

C28(C34
1.512(7)

C29(C30
1.406(7)

C29(H29
0.9500

C30(H30
0.9500

C31(C32
1.362(7)

C31(H31
0.9500

C32(H32
0.9500

C33(H33A
0.9800

C33(H33B
0.9800

C33(H33C
0.9800

C34(H34A
0.9800

C34(H34B
0.9800

C34(H34C
0.9800

C4(S1(C1
100.2(3)

C3(S2(C2
101.1(3)

C5(S3(C3
95.3(3)

C5(S4(C4
95.9(3)

C6(S5(C7
94.9(3)

C6(S6(C8
95.4(3)

C8(S7(C9
98.5(3)

C7(S8(C10
100.3(3)

C2(C1(S1
114.4(4)

C2(C1(H1A
108.7

S1(C1(H1A
108.7

C2(C1(H1B
108.7

S1(C1(H1B
108.7

H1A(C1(H1B
107.6

C1(C2(S2
115.2(4)

C1(C2(H2A
108.5

S2(C2(H2A
108.5

C1(C2(H2B
108.5

S2(C2(H2B
108.5

H2A(C2(H2B
107.5

C4(C3(S3
117.1(4)

C4(C3(S2
129.0(4)

S3(C3(S2
113.9(3)

C3(C4(S4
117.0(4)

C3(C4(S1
128.7(4)

S4(C4(S1
114.2(3)

C6(C5(S4
122.3(5)

C6(C5(S3
123.0(5)

S4(C5(S3
114.6(3)

C5(C6(S5
122.7(5)

C5(C6(S6
121.6(5)

S5(C6(S6
115.7(3)

C8(C7(S8
130.5(4)

C8(C7(S5
117.2(4)

S8(C7(S5
112.4(3)

C7(C8(S7
128.0(5)

C7(C8(S6
116.8(4)

S7(C8(S6
115.2(3)

C10(C9(S7
113.6(4)

C10(C9(H9A
108.8

S7(C9(H9A
108.8

C10(C9(H9B
108.8

S7(C9(H9B
108.8

H9A(C9(H9B
107.7

C9(C10(S8
115.1(4)

C9(C10(H10A
108.5

S8(C10(H10A
108.5

C9(C10(H10B
108.5

S8(C10(H10B
108.5

H10A(C10(H10B
107.5

C14(S11(C11
100.9(3)

C13(S12(C12
101.0(3)

C15(S13(C13
94.6(3)

C15(S14(C14
94.5(3)

C12(C11(S11
113.9(4)

C12(C11(H11A
108.8

S11(C11(H11A
108.8

C12(C11(H11B
108.8

S11(C11(H11B
108.8

H11A(C11(H11B
107.7

C11(C12(S12
113.5(4)

C11(C12(H12A
108.9

S12(C12(H12A
108.9

C11(C12(H12B
108.9

S12(C12(H12B
108.9

H12A(C12(H12B
107.7

C14(C13(S12
130.1(4)

C14(C13(S13
117.2(4)

S12(C13(S13
112.7(3)

C13(C14(S11
127.9(4)

C13(C14(S14
117.7(4)

S11(C14(S14
114.4(3)

C15i(C15(S13
123.0(6)

C15i(C15(S14
121.4(6)

S13(C15(S14
115.6(3)

N43(Cr1(N42
91.8(2)

N43(Cr1(N44
90.4(2)

N42(Cr1(N44
93.44(19)

N43(Cr1(N41
176.82(19)

N42(Cr1(N41
91.36(19)

N44(Cr1(N41
90.01(18)

N43(Cr1(N21
91.49(18)

N42(Cr1(N21
94.15(18)

N44(Cr1(N21
172.13(18)

N41(Cr1(N21
87.72(18)

N43(Cr1(N22
88.70(18)

N42(Cr1(N22
173.36(18)

N44(Cr1(N22
93.19(17)

N41(Cr1(N22
88.13(18)

N21(Cr1(N22
79.22(17)

C21(N21(C25
118.0(4)

C21(N21(Cr1
127.1(4)

C25(N21(Cr1
114.6(3)

C30(N22(C26
117.9(5)

C30(N22(Cr1
128.0(4)

C26(N22(Cr1
114.0(3)

C41(N41(Cr1
172.4(4)

C42(N42(Cr1
174.4(5)

C43(N43(Cr1
157.7(4)

C44(N44(Cr1
171.7(4)

N21(C21(C22
122.0(5)

N21(C21(H21
119.0

C22(C21(H21
119.0

C23(C22(C21
120.8(5)

C23(C22(H22
119.6

C21(C22(H22
119.6

C22(C23(C24
117.8(5)

C22(C23(C33
121.0(5)

C24(C23(C33
121.2(5)

C25(C24(C23
117.5(5)

C25(C24(C31
118.6(5)

C23(C24(C31
123.9(5)

N21(C25(C24
124.0(5)

N21(C25(C26
115.5(4)

C24(C25(C26
120.5(5)

N22(C26(C27
123.6(5)

N22(C26(C25
116.4(5)

C27(C26(C25
120.0(5)

C26(C27(C28
117.4(5)

C26(C27(C32
118.5(5)

C28(C27(C32
124.1(5)

C29(C28(C27
118.3(5)

C29(C28(C34
120.8(5)

C27(C28(C34
120.9(5)

C28(C29(C30
120.1(5)

C28(C29(H29
120.0

C30(C29(H29
120.0

N22(C30(C29
122.7(5)

N22(C30(H30
118.6

C29(C30(H30
118.6

C32(C31(C24
121.3(5)

C32(C31(H31
119.3

C24(C31(H31
119.3

C31(C32(C27
121.2(5)

C31(C32(H32
119.4

C27(C32(H32
119.4

C23(C33(H33A
109.5

C23(C33(H33B
109.5

H33A(C33(H33B
109.5

C23(C33(H33C
109.5

H33A(C33(H33C
109.5

H33B(C33(H33C
109.5

C28(C34(H34A
109.5

C28(C34(H34B
109.5

H34A(C34(H34B
109.5

C28(C34(H34C
109.5

H34A(C34(H34C
109.5

H34B(C34(H34C
109.5

N41(C41(S41
178.2(5)

N42(C42(S42
179.0(5)

N43(C43(S43
178.8(5)

N44(C44(S44
179.1(5)



Symmetry transformations used to generate equivalent atoms: 

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



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
S1
38(1) 
27(1)
13(1) 
(4(1)
8(1) 
(15(1)

S2
36(1) 
22(1)
16(1) 
(6(1)
2(1) 
(14(1)

S3
32(1) 
19(1)
11(1) 
(2(1)
1(1) 
(12(1)

S4
23(1) 
18(1)
12(1) 
(3(1)
1(1) 
(8(1)

S5
27(1) 
18(1)
13(1) 
(2(1)
(1(1) 
(8(1)

S6
36(1) 
25(1)
11(1) 
(2(1)
4(1) 
(16(1)

S7
53(1) 
23(1)
13(1) 
(4(1)
10(1) 
(13(1)

S8
35(1) 
23(1)
18(1) 
(7(1)
(3(1) 
(9(1)

C1
33(4) 
28(4)
10(3) 
(8(2)
4(3) 
(10(3)

C2
28(4) 
48(4)
11(3) 
(4(3)
1(3) 
(21(3)

C3
17(3) 
24(3)
9(2) 
(3(2)
0(2) 
(4(3)

C4
22(4) 
16(3)
14(3) 
(6(2)
2(3) 
(5(3)

C5
22(3) 
15(3)
19(3) 
(1(2)
5(3) 
(10(3)

C6
20(3) 
19(3)
16(3) 
(1(2)
0(3) 
(7(3)

C7
19(3) 
13(3)
11(2) 
(4(2)
0(2) 
7(3)

C8
27(4) 
22(4)
13(3) 
2(2)
7(3) 
(7(3)

C9
42(4) 
16(3)
18(3) 
(8(2)
2(3) 
1(3)

C10
33(4) 
34(4)
13(3) 
(5(3)
(6(3) 
(5(3)

S11
22(1) 
24(1)
12(1) 
(5(1)
2(1) 
(9(1)

S12
33(1) 
31(1)
17(1) 
(3(1)
1(1) 
(19(1)

S13
31(1) 
38(1)
13(1) 
(6(1)
6(1) 
(18(1)

S14
22(1) 
26(1)
12(1) 
(6(1)
4(1) 
(11(1)

C11
26(4) 
20(3)
18(3) 
(7(2)
(1(3) 
(1(3)

C12
25(4) 
29(4)
10(3) 
(6(2)
(3(3) 
(7(3)

C13
22(4) 
18(3)
12(3) 
(4(2)
2(3) 
(1(3)

C14
16(3) 
15(3)
12(3) 
(7(2)
7(2) 
(4(2)

C15
13(3) 
20(3)
21(3) 
(7(2)
4(3) 
(6(3)

Cr1
16(1) 
20(1)
9(1) 
(3(1)
3(1) 
(7(1)

S41
28(1) 
32(1)
29(1) 
(8(1)
12(1) 
(21(1)

S42
29(1) 
29(1)
13(1) 
3(1)
(2(1) 
(11(1)

S43
19(1) 
48(1)
23(1) 
2(1)
3(1) 
(18(1)

S44
23(1) 
24(1)
22(1) 
(9(1)
(1(1) 
1(1)

N21
15(3) 
14(3)
12(2) 
1(2)
2(2) 
(9(2)

N22
8(2) 
13(3)
15(2) 
(2(2)
(1(2) 
(1(2)

N41
14(3) 
17(3)
16(2) 
(3(2)
1(2) 
(10(2)

N42
24(3) 
28(3)
7(2) 
(4(2)
1(2) 
(10(2)

N43
19(3) 
22(3)
19(3) 
(5(2)
7(2) 
(11(2)

N44
23(3) 
24(3)
16(2) 
(8(2)
4(2) 
(9(2)

C21
12(3) 
14(3)
14(3) 
1(2)
2(2) 
(6(2)

C22
22(4) 
16(3)
19(3) 
(1(2)
(7(3) 
(2(3)

C23
18(3) 
11(3)
23(3) 
(5(2)
7(3) 
(13(3)

C24
15(3) 
16(3)
10(3) 
1(2)
2(2) 
(7(3)

C25
15(3) 
16(3)
10(2) 
(1(2)
2(2) 
(10(2)

C26
17(3) 
12(3)
12(3) 
(4(2)
2(2) 
(7(3)

C27
12(3) 
19(3)
14(3) 
2(2)
1(2) 
(9(3)

C28
18(3) 
20(3)
12(3) 
5(2)
(4(3) 
(13(3)

C29
16(3) 
20(3)
25(3) 
2(2)
(5(3) 
(2(3)

C30
15(3) 
17(3)
24(3) 
(5(2)
0(3) 
(2(3)

C31
25(4) 
19(3)
15(3) 
(8(2)
4(3) 
(11(3)

C32
24(4) 
29(4)
5(2) 
0(2)
0(2) 
(13(3)

C33
26(4) 
20(3)
17(3) 
(3(2)
10(3) 
(9(3)

C34
26(4) 
36(4)
10(3) 
0(2)
(3(3) 
(11(3)

C41
19(3) 
10(3)
16(3) 
(2(2)
1(3) 
5(3)

C42
16(3) 
15(3)
21(3) 
(6(2)
8(3) 
(7(3)

C43
30(4) 
10(3)
14(3) 
(2(2)
(5(3) 
(6(3)

C44
15(3) 
28(4)
11(3) 
5(2)
4(3) 
(10(3)



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

Atom 
x
y
z
Ueq
S.o.f.
H1A
(979
846
(3156
28
1

H1B
(131
(241
(2661
28
1

H2A
(2519
(598
(2987
33
1

H2B
(3529
812
(2788
33
1

H9A
(4045
2898
1608
32
1

H9B
(3545
1948
2169
32
1

H10A
(804
1608
1922
33
1

H10B
(1736
3123
2040
33
1

H11A
5123
8003
1922
26
1

H11B
5844
7012
2457
26
1

H12A
8127
5931
1942
25
1

H12B
7998
7474
2023
25
1

H21
942
5804
3257
16
1

H22
(749
7508
3717
24
1

H29
7139
776
5251
25
1

H30
6398
1045
4343
23
1

H31
1325
6313
5498
22
1

H32
3396
4557
5900
22
1

H33A
(1684
8466
4509
31
1

H33B
(232
8431
4899
31
1

H33C
(1318
7419
5051
31
1

H34A
4954
2061
6251
36
1

H34B
6047
3081
6138
36
1

H34C
6823
1478
6115
36
1
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