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Table 1. Crystal data and structure refinement details.

	


Identification code 
2009src0172 (DMF 313)   

Empirical formula 
C20H26O4S2Se2
Formula weight 
552.45

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Monoclinic

Space group 
P21/n 

Unit cell dimensions
a = 13.0885(2) Å
( = 90°


b = 12.5754(3) Å
( = 110.7530(10)°


c = 14.4854(3) Å
(  = 90°

Volume
2229.50(8) Å3
Z
4

Density (calculated)
1.646 Mg / m3
Absorption coefficient
3.527 mm(1
F(000)
1112

Crystal
block; colourless

Crystal size
0.33 ( 0.23 ( 0.09 mm3
( range for data collection
3.01 ( 27.48°

Index ranges
(16 ( h ( 16, (16 ( k ( 16, (18 ( l ( 18

Reflections collected
35179

Independent reflections
5099 [Rint = 0.0752]

Completeness to ( = 27.48°
99.9 % 

Absorption correction
Semi(empirical from equivalents

Max. and min. transmission
0.7419 and 0.3890

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
5099 / 0 / 259

Goodness-of-fit on F2
1.045

Final R indices [F2 > 2((F2)]
R1 = 0.0366, wR2 = 0.0695

R indices (all data)
R1 = 0.0565, wR2 = 0.0758

Largest diff. peak and hole
0.445 and (0.649 e Å(3
	


Diffractometer: Nonius KappaCCD area detector (( scans and ( scans to fill asymmetric unit). 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: Sheldrick, G. M. SADABS - Bruker Nonius area detector scaling and absorption correction - V2.10 Structure solution: SHELXS97 (G. M. Sheldrick, Acta Cryst. (1990) A46 467(473). Structure refinement: SHELXL97 (G. M. Sheldrick (1997), University of Göttingen, Germany). Graphics: ORTEP-3 (L.G. Farrugia, J. Appl. Cryst. (1997) 30, 565).

Special details: 

All hydrogens fixed using a standard riding model.

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
8001(2)
1746(2)
1653(2)
17(1)
1

C2
7854(2)
1027(2)
872(2)
20(1)
1

C3
8785(3)
560(3)
787(2)
23(1)
1

C4
9820(3)
802(3)
1449(3)
27(1)
1

C5
9954(3)
1505(3)
2217(3)
29(1)
1

C6
9047(3)
1974(3)
2326(2)
25(1)
1

C7
6715(3)
3679(2)
1331(2)
22(1)
1

C8
6345(3)
3557(3)
218(2)
31(1)
1

C9
5822(3)
4196(3)
1632(3)
32(1)
1

C10
7779(3)
4312(3)
1747(3)
31(1)
1

C21
6904(2)
(1485(2)
(1201(2)
18(1)
1

C22
6975(2)
(2181(2)
(1936(2)
16(1)
1

C23
7110(2)
(3273(2)
(1761(2)
19(1)
1

C24
7137(2)
(3696(2)
(872(2)
21(1)
1

C25
7025(3)
(3017(3)
(156(2)
23(1)
1

C26
6928(2)
(1931(3)
(311(2)
22(1)
1

C27
5487(2)
(1842(2)
(3935(2)
18(1)
1

C28
5490(3)
(1505(3)
(4949(2)
24(1)
1

C29
5087(3)
(2980(3)
(3957(2)
25(1)
1

C30
4822(2)
(1067(3)
(3557(2)
23(1)
1

O1
5932(2)
1743(2)
1421(2)
25(1)
1

O2
7257(2)
2524(2)
2950(2)
30(1)
1

O21
7514(2)
(2523(2)
(3484(2)
22(1)
1

O22
7258(2)
(665(2)
(3045(2)
22(1)
1

S3
6912(1)
(1766(1)
(3124(1)
17(1)
1

S4
6904(1)
2366(1)
1894(1)
19(1)
1

Se1
6407(1)
660(1)
(54(1)
21(1)
1

Se2
6826(1)
50(1)
(1393(1)
22(1)
1

	


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

	


C1(C6
1.400(4)

C1(C2
1.407(4)

C1(S4
1.775(3)

C2(C3
1.397(4)

C2(Se1
1.949(3)

C3(C4
1.388(4)

C3(H3
0.9500

C4(C5
1.384(5)

C4(H4
0.9500

C5(C6
1.383(5)

C5(H5
0.9500

C6(H6
0.9500

C7(C8
1.518(4)

C7(C10
1.530(4)

C7(C9
1.531(4)

C7(S4
1.820(3)

C8(H8A
0.9800

C8(H8B
0.9800

C8(H8C
0.9800

C9(H9A
0.9800

C9(H9B
0.9800

C9(H9C
0.9800

C10(H10A
0.9800

C10(H10B
0.9800

C10(H10C
0.9800

C21(C26
1.396(4)

C21(C22
1.408(4)

C21(Se2
1.948(3)

C22(C23
1.396(4)

C22(S3
1.773(3)

C23(C24
1.382(4)

C23(H23
0.9500

C24(C25
1.390(4)

C24(H24
0.9500

C25(C26
1.382(4)

C25(H25
0.9500

C26(H26
0.9500

C27(C29
1.521(4)

C27(C28
1.531(4)

C27(C30
1.531(4)

C27(S3
1.820(3)

C28(H28A
0.9800

C28(H28B
0.9800

C28(H28C
0.9800

C29(H29A
0.9800

C29(H29B
0.9800

C29(H29C
0.9800

C30(H30A
0.9800

C30(H30B
0.9800

C30(H30C
0.9800

O1(S4
1.443(2)

O2(S4
1.446(2)

O21(S3
1.446(2)

O22(S3
1.448(2)

Se1(Se2
2.3245(4)

C6(C1(C2
120.9(3)

C6(C1(S4
115.7(2)

C2(C1(S4
123.4(2)

C3(C2(C1
117.7(3)

C3(C2(Se1
120.3(2)

C1(C2(Se1
121.9(2)

C4(C3(C2
121.1(3)

C4(C3(H3
119.5

C2(C3(H3
119.5

C5(C4(C3
120.6(3)

C5(C4(H4
119.7

C3(C4(H4
119.7

C6(C5(C4
119.7(3)

C6(C5(H5
120.2

C4(C5(H5
120.2

C5(C6(C1
120.1(3)

C5(C6(H6
120.0

C1(C6(H6
120.0

C8(C7(C10
112.0(3)

C8(C7(C9
110.9(3)

C10(C7(C9
110.3(3)

C8(C7(S4
109.0(2)

C10(C7(S4
109.6(2)

C9(C7(S4
104.7(2)

C7(C8(H8A
109.5

C7(C8(H8B
109.5

H8A(C8(H8B
109.5

C7(C8(H8C
109.5

H8A(C8(H8C
109.5

H8B(C8(H8C
109.5

C7(C9(H9A
109.5

C7(C9(H9B
109.5

H9A(C9(H9B
109.5

C7(C9(H9C
109.5

H9A(C9(H9C
109.5

H9B(C9(H9C
109.5

C7(C10(H10A
109.5

C7(C10(H10B
109.5

H10A(C10(H10B
109.5

C7(C10(H10C
109.5

H10A(C10(H10C
109.5

H10B(C10(H10C
109.5

C26(C21(C22
117.5(3)

C26(C21(Se2
120.9(2)

C22(C21(Se2
121.5(2)

C23(C22(C21
120.8(3)

C23(C22(S3
115.2(2)

C21(C22(S3
124.0(2)

C24(C23(C22
120.5(3)

C24(C23(H23
119.7

C22(C23(H23
119.7

C23(C24(C25
118.9(3)

C23(C24(H24
120.5

C25(C24(H24
120.5

C26(C25(C24
120.9(3)

C26(C25(H25
119.5

C24(C25(H25
119.5

C25(C26(C21
121.2(3)

C25(C26(H26
119.4

C21(C26(H26
119.4

C29(C27(C28
111.0(3)

C29(C27(C30
111.8(3)

C28(C27(C30
111.3(3)

C29(C27(S3
109.2(2)

C28(C27(S3
104.7(2)

C30(C27(S3
108.6(2)

C27(C28(H28A
109.5

C27(C28(H28B
109.5

H28A(C28(H28B
109.5

C27(C28(H28C
109.5

H28A(C28(H28C
109.5

H28B(C28(H28C
109.5

C27(C29(H29A
109.5

C27(C29(H29B
109.5

H29A(C29(H29B
109.5

C27(C29(H29C
109.5

H29A(C29(H29C
109.5

H29B(C29(H29C
109.5

C27(C30(H30A
109.5

C27(C30(H30B
109.5

H30A(C30(H30B
109.5

C27(C30(H30C
109.5

H30A(C30(H30C
109.5

H30B(C30(H30C
109.5

O21(S3(O22
117.55(13)

O21(S3(C22
108.17(13)

O22(S3(C22
107.43(13)

O21(S3(C27
107.32(13)

O22(S3(C27
108.77(13)

C22(S3(C27
107.17(13)

O1(S4(O2
118.30(13)

O1(S4(C1
107.85(14)

O2(S4(C1
106.96(14)

O1(S4(C7
108.83(14)

O2(S4(C7
106.94(15)

C1(S4(C7
107.51(14)

C2(Se1(Se2
101.18(9)

C21(Se2(Se1
102.90(9)

	


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
21(2) 
14(2)
18(2) 
3(1)
8(1) 
2(1)

C2
24(2) 
14(2)
23(2) 
3(1)
11(1) 
(1(1)

C3
27(2) 
19(2)
26(2) 
2(1)
13(1) 
2(1)

C4
26(2) 
24(2)
34(2) 
8(2)
14(2) 
8(1)

C5
22(2) 
26(2)
34(2) 
6(2)
4(1) 
(2(1)

C6
27(2) 
23(2)
19(2) 
2(1)
3(1) 
(2(1)

C7
28(2) 
16(2)
26(2) 
0(1)
14(1) 
3(1)

C8
46(2) 
23(2)
26(2) 
7(2)
16(2) 
7(2)

C9
32(2) 
32(2)
37(2) 
(1(2)
18(2) 
7(2)

C10
33(2) 
19(2)
45(2) 
1(2)
18(2) 
(4(2)

C21
17(2) 
13(2)
22(2) 
(5(1)
6(1) 
(3(1)

C22
17(1) 
17(2)
14(2) 
(1(1)
4(1) 
(2(1)

C23
21(2) 
16(2)
18(2) 
(1(1)
5(1) 
1(1)

C24
25(2) 
14(2)
24(2) 
3(1)
8(1) 
3(1)

C25
28(2) 
22(2)
17(2) 
3(1)
4(1) 
1(1)

C26
25(2) 
22(2)
18(2) 
0(1)
6(1) 
(1(1)

C27
19(2) 
16(2)
16(2) 
0(1)
5(1) 
1(1)

C28
32(2) 
24(2)
18(2) 
2(1)
11(1) 
(2(1)

C29
25(2) 
22(2)
25(2) 
(1(1)
6(1) 
(4(1)

C30
21(2) 
28(2)
21(2) 
1(1)
8(1) 
4(1)

O1
25(1) 
25(1)
28(1) 
(4(1)
14(1) 
(6(1)

O2
41(1) 
34(1)
18(1) 
1(1)
14(1) 
0(1)

O21
25(1) 
19(1)
26(1) 
(2(1)
14(1) 
2(1)

O22
26(1) 
16(1)
26(1) 
(1(1)
12(1) 
(4(1)

S3
20(1) 
14(1)
18(1) 
0(1)
9(1) 
(1(1)

S4
24(1) 
19(1)
17(1) 
0(1)
10(1) 
(1(1)

Se1
22(1) 
19(1)
22(1) 
(5(1)
8(1) 
(1(1)

Se2
33(1) 
14(1)
20(1) 
(2(1)
11(1) 
(1(1)

	








1

27/02/09 10:03:38                    Dr T Gelbrich          
98src212

User:

PAGE  
2
27/02/2009                    Dr. S.K. Callear          
                      2009SRC0172

User: Prof T. Wirth

