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Table 1. Crystal data and structure refinement.

	


Identification code 
05src0198    

Empirical formula 
C21H18O2S2
Formula weight 
366.47

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Monoclinic

Space group 
P21/n 

Unit cell dimensions
a = 11.554(2) Å
( = 90°


b = 9.2919(17) Å
( = 102.194(12)°


c = 17.255(2) Å
(  = 90°

Volume
1810.6(5) Å3
Z
4

Density (calculated)
1.344 Mg / m3
Absorption coefficient
0.305 mm(1
F(000)
768

Crystal
Rod; Colourless

Crystal size
0.24 ( 0.06 ( 0.03 mm3
( range for data collection
2.93 ( 27.48°

Index ranges
(14 ( h ( 15, (12 ( k ( 11, (22 ( l ( 22

Reflections collected
19643

Independent reflections
4136 [Rint = 0.0597]

Completeness to ( = 27.48°
99.7 % 

Absorption correction
Semi(empirical from equivalents

Max. and min. transmission
0.9909 and 0.9303

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
4136 / 534 / 363

Goodness-of-fit on F2
1.210

Final R indices [F2 > 2((F2)]
R1 = 0.0664, wR2 = 0.1163

R indices (all data)
R1 = 0.0908, wR2 = 0.1232

Extinction coefficient
0.0086(15)

Largest diff. peak and hole
0.216 and (0.229 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: ORTEP3 for Windows (L. J. Farrugia, J. Appl. Crystallogr. 1997, 30, 565).

Special details: 

All hydrogen atoms were fixed.

There was some disorder involving both the thiophene rings.

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
(225(2)
3660(3)
(1724(2)
33(1)
1

C2
1008(2)
4014(3)
(1371(2)
32(1)
1

C3
1385(2)
5393(3)
(1329(2)
29(1)
1

C4
560(2)
6540(3)
(1638(2)
28(1)
1

C5
(607(2)
6180(3)
(1975(2)
30(1)
1

C6
(1445(2)
7212(3)
(2289(2)
35(1)
1

C7
(1106(3)
8631(3)
(2249(2)
37(1)
1

C8
46(3)
9037(3)
(1909(2)
35(1)
1

C9
871(2)
7999(3)
(1611(2)
32(1)
1

O1
(978(2)
4772(2)
(2019(1)
34(1)
1

O2
(651(2)
2470(2)
(1787(1)
40(1)
1

C11
1708(4)
1960(4)
(475(2)
32(1)
0.855(3)

C12
1809(4)
2778(5)
(1112(2)
27(1)
0.855(3)

C13
2733(3)
2307(4)
(1482(2)
28(1)
0.855(3)

C14
3316(3)
1121(3)
(1141(2)
30(1)
0.855(3)

C15
849(4)
2088(5)
56(2)
50(1)
0.855(3)

C16
4319(3)
325(4)
(1365(2)
39(1)
0.855(3)

S11
2750(1)
596(1)
(338(1)
31(1)
0.855(3)

C111
2576(16)
2152(18)
(1125(10)
21(3)
0.145(3)

C112
1650(20)
2710(30)
(852(14)
20(4)
0.145(3)

C113
1351(17)
1890(20)
(237(13)
23(4)
0.145(3)

C114
2102(15)
782(17)
34(9)
30(4)
0.145(3)

C115
3091(19)
2600(30)
(1814(11)
41(5)
0.145(3)

C116
2087(18)
(230(20)
713(10)
40(5)
0.145(3)

S111
3129(6)
648(8)
(573(5)
35(2)
0.145(3)

C21
2995(4)
6327(7)
(231(3)
30(1)
0.805(14)

C22
2662(7)
5838(17)
(990(3)
25(1)
0.805(14)

C23
3583(5)
5923(10)
(1418(3)
30(1)
0.805(14)

C24
4607(5)
6455(8)
(984(3)
30(1)
0.805(14)

C25
2271(4)
6501(8)
383(3)
43(1)
0.805(14)

C26
5767(6)
6688(7)
(1236(4)
41(1)
0.805(14)

S21
4453(2)
6868(4)
(41(2)
31(1)
0.805(14)

C121
2832(18)
5940(30)
(77(12)
32(4)
0.195(14)

C122
2470(30)
5770(70)
(874(14)
24(4)
0.195(14)

C123
3350(20)
6100(50)
(1299(15)
38(6)
0.195(14)

C124
4360(20)
6640(40)
(836(16)
51(6)
0.195(14)

C125
2168(15)
5700(30)
563(10)
34(5)
0.195(14)

C126
5480(30)
7040(40)
(1080(20)
85(11)
0.195(14)

S121
4250(15)
6621(17)
136(12)
55(3)
0.195(14)

	


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

	


C1(O2
1.206(3)

C1(O1
1.377(3)

C1(C2
1.463(4)

C2(C3
1.350(4)

C2(C12
1.483(4)

C2(C112
1.597(19)

C3(C122
1.38(2)

C3(C4
1.455(3)

C3(C22
1.524(6)

C4(C5
1.391(4)

C4(C9
1.400(4)

C5(O1
1.375(3)

C5(C6
1.388(4)

C6(C7
1.373(4)

C6(H6
0.9500

C7(C8
1.389(4)

C7(H7
0.9500

C8(C9
1.377(4)

C8(H8
0.9500

C9(H9
0.9500

C11(C12
1.362(5)

C11(C15
1.490(5)

C11(S11
1.730(4)

C12(C13
1.423(5)

C13(C14
1.359(4)

C13(H13
0.9500

C14(C16
1.493(4)

C14(S11
1.723(3)

C15(H15A
0.9800

C15(H15B
0.9800

C15(H15C
0.9800

C16(H16A
0.9800

C16(H16B
0.9800

C16(H16C
0.9800

C111(C112
1.357(15)

C111(C115
1.495(15)

C111(S111
1.735(15)

C112(C113
1.408(16)

C113(C114
1.363(15)

C113(H113
0.9500

C114(C116
1.503(15)

C114(S111
1.746(13)

C115(H11A
0.9800

C115(H11B
0.9800

C115(H11C
0.9800

C116(H11D
0.9800

C116(H11E
0.9800

C116(H11F
0.9800

C21(C22
1.361(6)

C21(C25
1.492(5)

C21(S21
1.722(4)

C22(C23
1.421(6)

C23(C24
1.353(5)

C23(H23
0.9500

C24(C26
1.509(5)

C24(S21
1.718(4)

C25(H25A
0.9800

C25(H25B
0.9800

C25(H25C
0.9800

C26(H26A
0.9800

C26(H26B
0.9800

C26(H26C
0.9800

C121(C122
1.359(15)

C121(C125
1.489(14)

C121(S121
1.721(14)

C122(C123
1.406(16)

C123(C124
1.360(15)

C123(H123
0.9500

C124(C126
1.499(15)

C124(S121
1.707(15)

C125(H12A
0.9800

C125(H12B
0.9800

C125(H12C
0.9800

C126(H12D
0.9800

C126(H12E
0.9800

C126(H12F
0.9800

O2(C1(O1
116.1(2)

O2(C1(C2
125.9(2)

O1(C1(C2
117.9(2)

C3(C2(C1
120.7(2)

C3(C2(C12
123.0(3)

C1(C2(C12
116.2(3)

C3(C2(C112
125.8(12)

C1(C2(C112
111.0(11)

C12(C2(C112
19.1(6)

C2(C3(C122
121(3)

C2(C3(C4
119.8(2)

C122(C3(C4
118(3)

C2(C3(C22
123.6(7)

C122(C3(C22
11.9(11)

C4(C3(C22
116.6(6)

C5(C4(C9
117.8(2)

C5(C4(C3
118.6(2)

C9(C4(C3
123.6(2)

O1(C5(C6
116.9(2)

O1(C5(C4
121.0(2)

C6(C5(C4
122.1(3)

C7(C6(C5
118.4(3)

C7(C6(H6
120.8

C5(C6(H6
120.8

C6(C7(C8
121.3(3)

C6(C7(H7
119.4

C8(C7(H7
119.4

C9(C8(C7
119.6(3)

C9(C8(H8
120.2

C7(C8(H8
120.2

C8(C9(C4
120.8(3)

C8(C9(H9
119.6

C4(C9(H9
119.6

C5(O1(C1
121.9(2)

C12(C11(C15
129.3(3)

C12(C11(S11
110.1(3)

C15(C11(S11
120.6(3)

C11(C12(C13
113.0(3)

C11(C12(C2
121.4(3)

C13(C12(C2
125.6(3)

C14(C13(C12
113.9(3)

C14(C13(H13
123.1

C12(C13(H13
123.1

C13(C14(C16
129.1(3)

C13(C14(S11
109.9(3)

C16(C14(S11
121.0(2)

C14(S11(C11
93.06(18)

C112(C111(C115
130.2(15)

C112(C111(S111
110.0(12)

C115(C111(S111
119.7(13)

C111(C112(C113
113.2(15)

C111(C112(C2
113.7(13)

C113(C112(C2
132.4(13)

C114(C113(C112
115.2(15)

C114(C113(H113
122.4

C112(C113(H113
122.4

C113(C114(C116
128.8(14)

C113(C114(S111
108.2(11)

C116(C114(S111
123.0(12)

C111(C115(H11A
109.5

C111(C115(H11B
109.5

H11A(C115(H11B
109.5

C111(C115(H11C
109.5

H11A(C115(H11C
109.5

H11B(C115(H11C
109.5

C114(C116(H11D
109.5

C114(C116(H11E
109.5

H11D(C116(H11E
109.5

C114(C116(H11F
109.5

H11D(C116(H11F
109.5

H11E(C116(H11F
109.5

C111(S111(C114
93.1(7)

C22(C21(C25
129.2(4)

C22(C21(S21
110.3(3)

C25(C21(S21
120.4(3)

C21(C22(C23
113.0(4)

C21(C22(C3
120.9(5)

C23(C22(C3
125.8(4)

C24(C23(C22
113.3(4)

C24(C23(H23
123.3

C22(C23(H23
123.3

C23(C24(C26
128.2(4)

C23(C24(S21
110.6(3)

C26(C24(S21
121.1(3)

C24(S21(C21
92.7(2)

C122(C121(C125
129.4(15)

C122(C121(S121
109.5(12)

C125(C121(S121
120.9(13)

C121(C122(C3
131.0(17)

C121(C122(C123
113.6(15)

C3(C122(C123
115.3(16)

C124(C123(C122
113.4(15)

C124(C123(H123
123.3

C122(C123(H123
123.3

C123(C124(C126
127.7(18)

C123(C124(S121
110.1(12)

C126(C124(S121
121.9(16)

C121(C125(H12A
109.5

C121(C125(H12B
109.5

H12A(C125(H12B
109.5

C121(C125(H12C
109.5

H12A(C125(H12C
109.5

H12B(C125(H12C
109.5

C124(C126(H12D
109.5

C124(C126(H12E
109.5

H12D(C126(H12E
109.5

C124(C126(H12F
109.5

H12D(C126(H12F
109.5

H12E(C126(H12F
109.5

C124(S121(C121
93.2(8)

	


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
32(2) 
28(1)
36(2) 
(4(1)
0(1) 
5(1)

C2
30(2) 
28(1)
34(1) 
(4(1)
(2(1) 
5(1)

C3
28(1) 
28(1)
30(1) 
(5(1)
0(1) 
4(1)

C4
28(1) 
30(1)
26(1) 
(2(1)
3(1) 
6(1)

C5
30(2) 
29(1)
31(1) 
(1(1)
5(1) 
4(1)

C6
25(2) 
40(2)
39(2) 
4(1)
2(1) 
6(1)

C7
35(2) 
34(2)
40(2) 
7(1)
7(1) 
12(1)

C8
38(2) 
28(1)
40(2) 
2(1)
6(1) 
5(1)

C9
33(2) 
28(1)
33(1) 
(2(1)
3(1) 
2(1)

O1
25(1) 
30(1)
45(1) 
2(1)
(1(1) 
3(1)

O2
32(1) 
29(1)
54(1) 
(4(1)
(3(1) 
0(1)

C11
31(2) 
32(2)
32(2) 
0(2)
5(2) 
7(2)

C12
28(2) 
25(2)
25(2) 
(4(2)
(3(2) 
0(2)

C13
26(2) 
27(2)
28(2) 
(2(2)
1(2) 
2(1)

C14
27(2) 
32(2)
29(2) 
(1(1)
4(1) 
(1(1)

C15
53(3) 
59(3)
42(2) 
11(2)
17(2) 
20(2)

C16
39(2) 
38(2)
39(2) 
2(2)
8(2) 
13(2)

S11
33(1) 
28(1)
31(1) 
2(1)
2(1) 
6(1)

C111
21(8) 
27(8)
17(9) 
(10(6)
7(7) 
(5(6)

C112
14(8) 
28(7)
18(11) 
(4(7)
4(6) 
(2(6)

C113
15(10) 
26(8)
31(11) 
3(7)
7(7) 
(4(7)

C114
38(9) 
30(8)
28(8) 
0(6)
15(7) 
12(7)

C115
33(12) 
58(14)
36(12) 
2(8)
19(9) 
12(10)

C116
40(12) 
36(11)
43(11) 
14(8)
7(8) 
3(9)

S111
29(4) 
32(3)
46(5) 
(9(3)
11(3) 
2(3)

C21
26(2) 
27(3)
35(2) 
(2(2)
4(2) 
3(2)

C22
24(3) 
22(3)
29(2) 
(2(2)
2(2) 
2(3)

C23
30(3) 
27(3)
31(2) 
(1(2)
3(2) 
(1(2)

C24
27(3) 
24(2)
38(2) 
1(2)
5(2) 
1(2)

C25
39(2) 
53(4)
37(2) 
(4(2)
8(2) 
3(2)

C26
31(3) 
44(3)
49(3) 
(3(2)
10(2) 
(4(2)

S21
27(1) 
29(1)
33(1) 
(6(1)
(4(1) 
0(1)

C121
31(8) 
23(11)
36(7) 
5(8)
(8(5) 
2(7)

C122
23(7) 
11(8)
39(7) 
(1(10)
12(5) 
4(6)

C123
27(8) 
37(12)
50(8) 
0(9)
7(7) 
0(10)

C124
24(9) 
46(13)
79(10) 
9(11)
2(8) 
(6(10)

C125
44(8) 
32(11)
19(7) 
(6(7)
(9(5) 
17(7)

C126
41(13) 
100(20)
101(18) 
38(18)
(13(11) 
(45(17)

S121
46(5) 
36(4)
71(7) 
(7(5)
(17(4) 
(5(3)

	


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

Atom 
x
y
z
Ueq
S.o.f.
H6
(2233
6942
(2525
42
1

H7
(1671
9350
(2459
44
1

H8
264
10025
(1881
43
1

H9
1662
8275
(1385
38
1

H13
2925
2780
(1927
33
0.855(3)

H15A
628
3100
93
75
0.855(3)

H15B
1215
1729
585
75
0.855(3)

H15C
141
1520
(162
75
0.855(3)

H16A
4017
(544
(1661
58
0.855(3)

H16B
4895
55
(885
58
0.855(3)

H16C
4703
943
(1697
58
0.855(3)

H113
673
2092
(26
28
0.145(3)

H11A
2490
3110
(2201
61
0.145(3)

H11B
3348
1740
(2063
61
0.145(3)

H11C
3771
3230
(1629
61
0.145(3)

H11D
2643
114
1186
60
0.145(3)

H11E
2320
(1193
575
60
0.145(3)

H11F
1287
(263
819
60
0.145(3)

H23
3490
5634
(1956
36
0.805(14)

H25A
1922
7467
343
64
0.805(14)

H25B
2777
6372
911
64
0.805(14)

H25C
1638
5779
299
64
0.805(14)

H26A
5724
6261
(1761
62
0.805(14)

H26B
6408
6233
(852
62
0.805(14)

H26C
5921
7723
(1260
62
0.805(14)

H123
3249
5958
(1854
46
0.195(14)

H12A
1410
6206
434
51
0.195(14)

H12B
2634
6056
1067
51
0.195(14)

H12C
2024
4663
609
51
0.195(14)

H12D
5951
6171
(1115
128
0.195(14)

H12E
5936
7704
(694
128
0.195(14)

H12F
5292
7507
(1605
128
0.195(14)
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