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Table 1. Crystal data and structure refinement.



Identification code 
00src426    

Empirical formula 
C19H16O3S3
Formula weight 
388.50

Temperature 
150(2) K

Wavelength 
0.71073 Å

Crystal system 
Triclinic

Space group 
P(1 

Unit cell dimensions
a = 10.349(2) Å
( = 91.00(3)°


b = 12.081(2) Å
( = 103.07(3)°


c = 15.099(3) Å
(  = 90.72(3)°

Volume
1838.3(6) Å3
Z
4

Density (calculated)
1.404 Mg / m3
Absorption coefficient
0.418 mm(1
F(000)
808

Crystal
block; yellow

Crystal size
0.20 ( 0.10 ( 0.10 mm3
( range for data collection
3.04 ( 27.49°

Index ranges
(13 ( h ( 13, (15 ( k ( 15, (19 ( l ( 19

Reflections collected
27358

Independent reflections
8248 [Rint = 0.0490]

Completeness to ( = 27.49°
97.7 % 

Absorption correction
Semi(empirical from equivalents

Max. and min. transmission
0.9594 and 0.9210

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
8248 / 0 / 456

Goodness-of-fit on F2
1.021

Final R indices [F2 > 2((F2)]
R1 = 0.0412, wR2 = 0.0948

R indices (all data)
R1 = 0.0651, wR2 = 0.1038

Extinction coefficient
0.0032(9)

Largest diff. peak and hole
0.324 and (0.350 e Å(3


Diffractometer: Enraf Nonius KappaCCD area detector (( scans and ( scans to fill Ewald sphere). Data collection 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). Program used to solve structure: 

SHELXS97 (G. M. Sheldrick, Acta Cryst. (1990) A46 467(473). Program used to refine structure: SHELXL97 (G. M. Sheldrick 

(1997), University of Göttingen, Germany).  
Further information:  http://www.soton.ac.uk/~xservice/strat.htm 

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
8309(2)
3576(2)
4013(1)
33(1)
1

C2
8806(2)
5389(2)
3290(1)
29(1)
1

C3
9986(2)
4980(2)
3656(1)
29(1)
1

C4
8948(2)
6459(2)
2822(1)
30(1)
1

C5
11086(2)
5711(2)
3460(1)
30(1)
1

C6
8391(2)
7459(2)
3203(1)
27(1)
1

C7
9181(2)
8312(2)
3660(1)
34(1)
1

C8
8628(2)
9243(2)
3965(2)
40(1)
1

C9
7272(2)
9316(2)
3820(1)
37(1)
1

C10
6453(2)
8463(2)
3378(1)
33(1)
1

C11
7018(2)
7547(2)
3065(1)
27(1)
1

C12
4914(2)
6636(2)
2510(2)
50(1)
1

C13
11928(2)
5111(2)
2920(1)
27(1)
1

C14
11771(2)
5222(2)
1997(1)
31(1)
1

C15
12493(2)
4583(2)
1518(2)
40(1)
1

C16
13386(2)
3841(2)
1970(2)
46(1)
1

C17
13597(2)
3732(2)
2899(2)
43(1)
1

C18
12865(2)
4364(2)
3375(1)
35(1)
1

C19
13831(4)
3520(3)
4784(2)
87(1)
1

C20
6997(2)
8494(2)
809(1)
31(1)
1

C21
5465(2)
9933(2)
1286(1)
26(1)
1

C22
6678(2)
10375(2)
1534(1)
26(1)
1

C23
4466(2)
10693(2)
1561(1)
28(1)
1

C24
6645(2)
11492(2)
1985(1)
28(1)
1

C25
3849(2)
10222(2)
2292(1)
26(1)
1

C26
4173(2)
10613(2)
3180(1)
30(1)
1

C27
3626(2)
10135(2)
3838(2)
39(1)
1

C28
2750(2)
9251(2)
3601(2)
46(1)
1

C29
2385(2)
8851(2)
2713(2)
39(1)
1

C30
2937(2)
9344(2)
2061(1)
30(1)
1

C31
1714(3)
8173(2)
848(2)
60(1)
1

C32
7266(2)
12431(2)
1579(1)
28(1)
1

C33
6525(2)
13247(2)
1072(1)
32(1)
1

C34
7156(2)
14126(2)
750(2)
41(1)
1

C35
8516(2)
14173(2)
925(2)
46(1)
1

C36
9275(2)
13354(2)
1406(2)
43(1)
1

C37
8639(2)
12489(2)
1738(1)
34(1)
1

C38
10694(2)
11604(2)
2373(2)
64(1)
1

O1
10364(1)
6574(1)
2934(1)
38(1)
1

O2
6318(1)
6660(1)
2612(1)
39(1)
1

O3
12942(2)
4312(1)
4290(1)
49(1)
1

O4
5249(1)
11666(1)
1883(1)
33(1)
1

O5
2669(1)
9039(1)
1156(1)
41(1)
1

O6
9282(1)
11637(1)
2233(1)
45(1)
1

S1
7554(1)
2521(1)
4379(1)
44(1)
1

S2
7428(1)
4640(1)
3409(1)
32(1)
1

S3
10018(1)
3742(1)
4209(1)
34(1)
1

S4
7611(1)
7405(1)
385(1)
45(1)
1

S5
7973(1)
9610(1)
1322(1)
32(1)
1

S6
5317(1)
8640(1)
769(1)
31(1)
1



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



C1(S1
1.654(2)

C1(S3
1.735(2)

C1(S2
1.735(2)

C2(C3
1.326(3)

C2(C4
1.505(3)

C2(S2
1.724(2)

C3(C5
1.517(3)

C3(S3
1.723(2)

C4(O1
1.441(2)

C4(C6
1.506(3)

C5(O1
1.434(2)

C5(C13
1.506(3)

C6(C7
1.380(3)

C6(C11
1.395(3)

C7(C8
1.386(3)

C8(C9
1.374(3)

C9(C10
1.387(3)

C10(C11
1.382(3)

C11(O2
1.368(2)

C12(O2
1.427(3)

C13(C14
1.375(3)

C13(C18
1.404(3)

C14(C15
1.384(3)

C15(C16
1.372(3)

C16(C17
1.379(3)

C17(C18
1.383(3)

C18(O3
1.368(3)

C19(O3
1.434(3)

C20(S4
1.649(2)

C20(S5
1.735(2)

C20(S6
1.737(2)

C21(C22
1.328(3)

C21(C23
1.514(3)

C21(S6
1.723(2)

C22(C24
1.506(3)

C22(S5
1.722(2)

C23(O4
1.432(2)

C23(C25
1.510(3)

C24(O4
1.437(2)

C24(C32
1.503(3)

C25(C26
1.381(3)

C25(C30
1.396(3)

C26(C27
1.381(3)

C27(C28
1.380(3)

C28(C29
1.386(3)

C29(C30
1.385(3)

C30(O5
1.374(2)

C31(O5
1.427(3)

C32(C37
1.387(3)

C32(C33
1.388(3)

C33(C34
1.391(3)

C34(C35
1.372(3)

C35(C36
1.381(3)

C36(C37
1.388(3)

C37(O6
1.371(3)

C38(O6
1.429(3)

S1(C1(S3
124.05(13)

S1(C1(S2
121.82(13)

S3(C1(S2
114.12(12)

C3(C2(C4
110.85(17)

C3(C2(S2
117.38(16)

C4(C2(S2
131.77(15)

C2(C3(C5
110.72(17)

C2(C3(S3
117.40(16)

C5(C3(S3
131.82(15)

O1(C4(C6
110.88(16)

O1(C4(C2
102.74(15)

C6(C4(C2
115.25(16)

O1(C5(C13
110.44(16)

O1(C5(C3
102.48(15)

C13(C5(C3
112.41(16)

C7(C6(C11
118.40(18)

C7(C6(C4
122.76(18)

C11(C6(C4
118.81(17)

C6(C7(C8
121.03(19)

C9(C8(C7
119.7(2)

C8(C9(C10
120.6(2)

C11(C10(C9
119.06(19)

O2(C11(C10
124.64(18)

O2(C11(C6
114.18(17)

C10(C11(C6
121.18(18)

C14(C13(C18
118.86(18)

C14(C13(C5
122.90(18)

C18(C13(C5
118.16(17)

C13(C14(C15
120.8(2)

C16(C15(C14
119.6(2)

C15(C16(C17
121.2(2)

C16(C17(C18
119.1(2)

O3(C18(C17
125.1(2)

O3(C18(C13
114.34(17)

C17(C18(C13
120.5(2)

S4(C20(S5
122.87(13)

S4(C20(S6
123.25(13)

S5(C20(S6
113.88(11)

C22(C21(C23
110.36(17)

C22(C21(S6
117.04(15)

C23(C21(S6
132.56(15)

C21(C22(C24
110.68(17)

C21(C22(S5
117.61(15)

C24(C22(S5
131.69(14)

O4(C23(C25
111.30(16)

O4(C23(C21
102.54(15)

C25(C23(C21
113.18(16)

O4(C24(C32
110.34(16)

O4(C24(C22
102.67(15)

C32(C24(C22
115.68(16)

C26(C25(C30
118.99(18)

C26(C25(C23
122.39(18)

C30(C25(C23
118.61(17)

C25(C26(C27
120.8(2)

C28(C27(C26
119.4(2)

C27(C28(C29
121.3(2)

C30(C29(C28
118.5(2)

O5(C30(C29
125.07(19)

O5(C30(C25
113.97(17)

C29(C30(C25
120.97(19)

C37(C32(C33
119.10(18)

C37(C32(C24
118.12(18)

C33(C32(C24
122.77(18)

C32(C33(C34
120.3(2)

C35(C34(C33
119.6(2)

C34(C35(C36
121.3(2)

C35(C36(C37
118.8(2)

O6(C37(C32
114.81(18)

O6(C37(C36
124.24(19)

C32(C37(C36
120.9(2)

C5(O1(C4
113.13(15)

C11(O2(C12
117.95(17)

C18(O3(C19
116.93(19)

C23(O4(C24
112.64(14)

C30(O5(C31
118.14(18)

C37(O6(C38
117.89(19)

C2(S2(C1
95.53(10)

C3(S3(C1
95.57(10)

C22(S5(C20
95.62(10)

C21(S6(C20
95.83(10)



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
50(1) 
25(1)
26(1) 
(2(1)
12(1) 
0(1)

C2
34(1) 
25(1)
31(1) 
0(1)
12(1) 
2(1)

C3
37(1) 
25(1)
29(1) 
2(1)
15(1) 
6(1)

C4
26(1) 
29(1)
35(1) 
4(1)
9(1) 
1(1)

C5
29(1) 
27(1)
35(1) 
2(1)
11(1) 
5(1)

C6
27(1) 
24(1)
29(1) 
6(1)
6(1) 
3(1)

C7
25(1) 
34(1)
39(1) 
2(1)
1(1) 
1(1)

C8
42(1) 
32(1)
40(1) 
(5(1)
0(1) 
0(1)

C9
45(1) 
32(1)
34(1) 
1(1)
9(1) 
10(1)

C10
26(1) 
33(1)
40(1) 
11(1)
11(1) 
8(1)

C11
26(1) 
24(1)
31(1) 
7(1)
4(1) 
0(1)

C12
28(1) 
42(1)
72(2) 
18(1)
(4(1) 
(7(1)

C13
26(1) 
24(1)
33(1) 
(4(1)
9(1) 
(1(1)

C14
29(1) 
31(1)
34(1) 
1(1)
7(1) 
(8(1)

C15
48(1) 
44(1)
35(1) 
(9(1)
22(1) 
(16(1)

C16
53(2) 
34(1)
63(2) 
(7(1)
40(1) 
(2(1)

C17
41(1) 
31(1)
65(2) 
6(1)
27(1) 
10(1)

C18
37(1) 
32(1)
37(1) 
2(1)
14(1) 
7(1)

C19
104(3) 
102(3)
59(2) 
39(2)
23(2) 
64(2)

C20
40(1) 
29(1)
25(1) 
3(1)
9(1) 
4(1)

C21
31(1) 
24(1)
24(1) 
4(1)
9(1) 
0(1)

C22
32(1) 
24(1)
24(1) 
3(1)
9(1) 
2(1)

C23
27(1) 
25(1)
31(1) 
3(1)
9(1) 
0(1)

C24
31(1) 
24(1)
30(1) 
(1(1)
10(1) 
1(1)

C25
25(1) 
24(1)
30(1) 
7(1)
9(1) 
7(1)

C26
27(1) 
31(1)
34(1) 
4(1)
10(1) 
7(1)

C27
36(1) 
53(2)
32(1) 
8(1)
12(1) 
8(1)

C28
38(1) 
61(2)
45(1) 
26(1)
21(1) 
9(1)

C29
30(1) 
36(1)
54(2) 
14(1)
14(1) 
(2(1)

C30
27(1) 
28(1)
36(1) 
6(1)
10(1) 
3(1)

C31
50(2) 
61(2)
65(2) 
(13(1)
4(1) 
(25(1)

C32
30(1) 
24(1)
30(1) 
(4(1)
8(1) 
(2(1)

C33
31(1) 
31(1)
34(1) 
1(1)
10(1) 
(3(1)

C34
45(1) 
33(1)
46(1) 
9(1)
10(1) 
(6(1)

C35
44(1) 
36(1)
59(2) 
4(1)
15(1) 
(17(1)

C36
32(1) 
37(1)
59(2) 
(8(1)
9(1) 
(12(1)

C37
31(1) 
26(1)
42(1) 
(9(1)
4(1) 
(4(1)

C38
31(1) 
58(2)
95(2) 
(11(2)
(4(1) 
10(1)

O1
29(1) 
29(1)
61(1) 
13(1)
20(1) 
8(1)

O2
26(1) 
26(1)
60(1) 
3(1)
0(1) 
(2(1)

O3
53(1) 
55(1)
39(1) 
14(1)
12(1) 
24(1)

O4
34(1) 
22(1)
50(1) 
1(1)
21(1) 
0(1)

O5
38(1) 
42(1)
42(1) 
(5(1)
9(1) 
(11(1)

O6
29(1) 
36(1)
63(1) 
(2(1)
(3(1) 
4(1)

S1
63(1) 
31(1)
38(1) 
3(1)
13(1) 
(10(1)

S2
35(1) 
26(1)
38(1) 
2(1)
11(1) 
(2(1)

S3
46(1) 
27(1)
31(1) 
5(1)
14(1) 
8(1)

S4
61(1) 
34(1)
42(1) 
(7(1)
13(1) 
13(1)

S5
31(1) 
28(1)
37(1) 
0(1)
9(1) 
5(1)

S6
39(1) 
26(1)
27(1) 
(1(1)
8(1) 
(3(1)



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

Atom 
x
y
z
Ueq
S.o.f.
H4
8523
6370
2160
36
1

H5
11650
6024
4039
36
1

H7
10119
8260
3768
40
1

H8
9183
9828
4272
48
1

H9
6893
9956
4024
44
1

H10
5517
8507
3292
39
1

H12A
4705
6673
3111
74
1

H12B
4543
5948
2195
74
1

H12C
4528
7271
2155
74
1

H14
11161
5742
1685
37
1

H15
12369
4658
879
49
1

H16
13869
3395
1638
55
1

H17
14235
3230
3208
52
1

H19A
13564
2774
4540
130
1

H19B
13801
3560
5428
130
1

H19C
14736
3684
4723
130
1

H23
3756
10871
1016
33
1

H24
7077
11446
2646
34
1

H26
4780
11219
3341
36
1

H27
3851
10411
4447
47
1

H28
2391
8910
4057
55
1

H29
1768
8251
2554
47
1

H31A
2002
7498
1181
90
1

H31B
1632
8034
196
90
1

H31C
853
8393
955
90
1

H33
5584
13205
943
38
1

H34
6649
14691
411
50
1

H35
8945
14779
712
55
1

H36
10215
13383
1508
52
1

H38A
10938
11539
1785
96
1

H38B
11025
10965
2743
96
1

H38C
11085
12286
2689
96
1
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