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Table 1. Crystal data and structure refinement.



Identification code 
02src244    

Empirical formula 
C22H22O4S3
Formula weight 
446.58

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Triclinic

Space group 
P(1 

Unit cell dimensions
a = 8.6143(2) Å
( = 77.3640(10)°


b = 8.8758(2) Å
( = 85.6280(10)°


c = 13.8928(4) Å
(  = 79.319(2)°

Volume
1017.84(4) Å3
Z
2

Density (calculated)
1.457 Mg / m3
Absorption coefficient
0.392 mm(1
F(000)
468

Crystal
prism; yellow

Crystal size
0.40 ( 0.24 ( 0.10 mm3
( range for data collection
3.01 ( 27.48°

Index ranges
(11 ( h ( 10, (11 ( k ( 11, (17 ( l ( 17

Reflections collected
12996

Independent reflections
4472 [Rint = 0.0527]

Completeness to ( = 27.48°
95.6 % 

Absorption correction
Semi(empirical from equivalents

Max. and min. transmission
0.9619 and 0.8591

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
4472 / 0 / 267

Goodness-of-fit on F2
1.033

Final R indices [F2 > 2((F2)]
R1 = 0.0411, wR2 = 0.1106

R indices (all data)
R1 = 0.0458, wR2 = 0.1142

Extinction coefficient
0.005(3)

Largest diff. peak and hole
0.567 and (0.516 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
1214(2)
6211(2)
942(1)
15(1)
1

C2
1687(2)
7653(2)
918(1)
15(1)
1

C3
2718(2)
8247(2)
182(1)
17(1)
1

C4
3337(2)
7394(2)
(532(1)
18(1)
1

C5
2912(2)
5965(2)
(527(1)
19(1)
1

C6
1846(2)
5397(2)
213(1)
18(1)
1

C7
1214(2)
10000(2)
1557(1)
23(1)
1

C8
5184(2)
7190(2)
(1890(1)
26(1)
1

C9
97(2)
5571(2)
1713(1)
14(1)
1

C10
(1323(2)
6290(2)
2054(1)
15(1)
1

C11
(4171(2)
8005(2)
1624(2)
26(1)
1

C12
(4890(2)
7542(2)
2643(2)
29(1)
1

C13
(2099(2)
5249(2)
2786(1)
16(1)
1

C14
(1247(2)
3753(2)
3002(1)
15(1)
1

C15
(1638(2)
2381(2)
3735(1)
15(1)
1

C16
(1557(2)
2317(2)
4753(1)
16(1)
1

C17
(1983(2)
1067(2)
5441(1)
17(1)
1

C18
(2466(2)
(156(2)
5130(1)
17(1)
1

C19
(2505(2)
(152(2)
4132(1)
18(1)
1

C20
(2086(2)
1127(2)
3448(1)
17(1)
1

C21
(877(2)
3497(2)
6012(1)
21(1)
1

C22
(3372(2)
(2595(2)
5591(1)
26(1)
1

O1
1125(2)
8377(1)
1680(1)
18(1)
1

O2
4372(2)
8082(2)
(1207(1)
25(1)
1

O3
(1031(2)
3540(1)
4991(1)
21(1)
1

O4
(2863(2)
(1319(2)
5875(1)
23(1)
1

S1
512(1)
3640(1)
2323(1)
16(1)
1

S2
(2143(1)
8259(1)
1620(1)
21(1)
1

S3
(3902(1)
5743(1)
3416(1)
27(1)
1



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



C1(C6
1.391(2)

C1(C2
1.406(2)

C1(C9
1.475(2)

C2(O1
1.368(2)

C2(C3
1.382(2)

C3(C4
1.393(2)

C3(H3
0.9500

C4(O2
1.367(2)

C4(C5
1.383(2)

C5(C6
1.397(2)

C5(H5
0.9500

C6(H6
0.9500

C7(O1
1.429(2)

C7(H7A
0.9800

C7(H7B
0.9800

C7(H7C
0.9800

C8(O2
1.427(2)

C8(H8A
0.9800

C8(H8B
0.9800

C8(H8C
0.9800

C9(C10
1.372(2)

C9(S1
1.7225(16)

C10(C13
1.432(2)

C10(S2
1.7499(17)

C11(C12
1.505(3)

C11(S2
1.8021(19)

C11(H11A
0.9900

C11(H11B
0.9900

C12(S3
1.820(2)

C12(H12A
0.9900

C12(H12B
0.9900

C13(C14
1.375(2)

C13(S3
1.7550(17)

C14(C15
1.480(2)

C14(S1
1.7214(17)

C15(C20
1.387(2)

C15(C16
1.409(2)

C16(O3
1.362(2)

C16(C17
1.383(2)

C17(C18
1.392(2)

C17(H17
0.9500

C18(O4
1.3653(19)

C18(C19
1.389(2)

C19(C20
1.396(2)

C19(H19
0.9500

C20(H20
0.9500

C21(O3
1.426(2)

C21(H21A
0.9800

C21(H21B
0.9800

C21(H21C
0.9800

C22(O4
1.426(2)

C22(H22A
0.9800

C22(H22B
0.9800

C22(H22C
0.9800

C6(C1(C2
117.59(14)

C6(C1(C9
120.83(14)

C2(C1(C9
121.57(15)

O1(C2(C3
122.89(14)

O1(C2(C1
116.20(14)

C3(C2(C1
120.85(15)

C2(C3(C4
119.99(15)

C2(C3(H3
120.0

C4(C3(H3
120.0

O2(C4(C5
124.52(16)

O2(C4(C3
114.72(15)

C5(C4(C3
120.76(15)

C4(C5(C6
118.42(16)

C4(C5(H5
120.8

C6(C5(H5
120.8

C1(C6(C5
122.36(15)

C1(C6(H6
118.8

C5(C6(H6
118.8

O1(C7(H7A
109.5

O1(C7(H7B
109.5

H7A(C7(H7B
109.5

O1(C7(H7C
109.5

H7A(C7(H7C
109.5

H7B(C7(H7C
109.5

O2(C8(H8A
109.5

O2(C8(H8B
109.5

H8A(C8(H8B
109.5

O2(C8(H8C
109.5

H8A(C8(H8C
109.5

H8B(C8(H8C
109.5

C10(C9(C1
129.68(15)

C10(C9(S1
110.43(12)

C1(C9(S1
119.89(12)

C9(C10(C13
112.97(15)

C9(C10(S2
123.99(12)

C13(C10(S2
123.01(13)

C12(C11(S2
113.52(14)

C12(C11(H11A
108.9

S2(C11(H11A
108.9

C12(C11(H11B
108.9

S2(C11(H11B
108.9

H11A(C11(H11B
107.7

C11(C12(S3
116.41(14)

C11(C12(H12A
108.2

S3(C12(H12A
108.2

C11(C12(H12B
108.2

S3(C12(H12B
108.2

H12A(C12(H12B
107.3

C14(C13(C10
112.92(15)

C14(C13(S3
120.63(13)

C10(C13(S3
126.40(13)

C13(C14(C15
128.49(15)

C13(C14(S1
110.39(12)

C15(C14(S1
121.06(13)

C20(C15(C16
118.07(14)

C20(C15(C14
121.61(15)

C16(C15(C14
120.32(14)

O3(C16(C17
123.87(15)

O3(C16(C15
115.58(14)

C17(C16(C15
120.55(15)

C16(C17(C18
119.95(15)

C16(C17(H17
120.0

C18(C17(H17
120.0

O4(C18(C19
124.45(15)

O4(C18(C17
114.72(15)

C19(C18(C17
120.83(15)

C18(C19(C20
118.37(15)

C18(C19(H19
120.8

C20(C19(H19
120.8

C15(C20(C19
122.17(15)

C15(C20(H20
118.9

C19(C20(H20
118.9

O3(C21(H21A
109.5

O3(C21(H21B
109.5

H21A(C21(H21B
109.5

O3(C21(H21C
109.5

H21A(C21(H21C
109.5

H21B(C21(H21C
109.5

O4(C22(H22A
109.5

O4(C22(H22B
109.5

H22A(C22(H22B
109.5

O4(C22(H22C
109.5

H22A(C22(H22C
109.5

H22B(C22(H22C
109.5

C2(O1(C7
117.73(13)

C4(O2(C8
117.43(14)

C16(O3(C21
117.50(13)

C18(O4(C22
116.73(14)

C14(S1(C9
93.23(8)

C10(S2(C11
97.49(8)

C13(S3(C12
104.98(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
16(1) 
15(1)
12(1) 
1(1)
(1(1) 
(4(1)

C2
17(1) 
15(1)
12(1) 
(1(1)
(1(1) 
(3(1)

C3
19(1) 
16(1)
15(1) 
2(1)
(1(1) 
(8(1)

C4
18(1) 
21(1)
14(1) 
3(1)
1(1) 
(5(1)

C5
21(1) 
22(1)
14(1) 
(2(1)
2(1) 
(4(1)

C6
19(1) 
15(1)
18(1) 
(2(1)
0(1) 
(5(1)

C7
28(1) 
15(1)
27(1) 
(6(1)
5(1) 
(7(1)

C8
22(1) 
34(1)
18(1) 
(2(1)
6(1) 
(3(1)

C9
18(1) 
12(1)
13(1) 
1(1)
(1(1) 
(5(1)

C10
19(1) 
13(1)
14(1) 
1(1)
(2(1) 
(4(1)

C11
20(1) 
23(1)
32(1) 
0(1)
(6(1) 
(4(1)

C12
19(1) 
26(1)
36(1) 
0(1)
3(1) 
(1(1)

C13
18(1) 
16(1)
13(1) 
(1(1)
0(1) 
(6(1)

C14
19(1) 
15(1)
12(1) 
0(1)
0(1) 
(7(1)

C15
16(1) 
14(1)
13(1) 
2(1)
1(1) 
(5(1)

C16
17(1) 
14(1)
16(1) 
(1(1)
1(1) 
(6(1)

C17
20(1) 
18(1)
14(1) 
0(1)
1(1) 
(6(1)

C18
17(1) 
15(1)
18(1) 
3(1)
3(1) 
(6(1)

C19
20(1) 
15(1)
19(1) 
(1(1)
0(1) 
(7(1)

C20
19(1) 
16(1)
15(1) 
1(1)
0(1) 
(4(1)

C21
30(1) 
23(1)
13(1) 
(4(1)
0(1) 
(12(1)

C22
34(1) 
19(1)
25(1) 
(1(1)
4(1) 
(14(1)

O1
24(1) 
15(1)
16(1) 
(3(1)
4(1) 
(8(1)

O2
28(1) 
27(1)
19(1) 
(2(1)
10(1) 
(11(1)

O3
33(1) 
19(1)
13(1) 
0(1)
0(1) 
(15(1)

O4
34(1) 
17(1)
18(1) 
2(1)
2(1) 
(14(1)

S1
18(1) 
12(1)
16(1) 
2(1)
3(1) 
(3(1)

S2
19(1) 
14(1)
27(1) 
3(1)
0(1) 
(3(1)

S3
23(1) 
25(1)
26(1) 
3(1)
11(1) 
(1(1)
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