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Table 1. Crystal data and structure refinement.

	


Identification code 
2009src1136 / LeeMnFeOx3   

Empirical formula 
C30H26Cl4FeOS24
Formula weight 
1369.60

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Triclinic

Space group 
P(1 

Unit cell dimensions
a = 8.8505(2) Å
( = 96.9670(10)°


b = 16.2148(5) Å
( = 93.664(2)°


c = 16.5501(4) Å
(  = 90.307(2)°

Volume
2352.53(11) Å3
Z
2

Density (calculated)
1.933 Mg / m3
Absorption coefficient
1.646 mm(1
F(000)
1384

Crystal
Sheet; Dark Orange

Crystal size
0.10 ( 0.08 ( 0.01 mm3
( range for data collection
3.05 ( 27.46°

Index ranges
(11 ( h ( 11, (20 ( k ( 20, 0 ( l ( 21

Reflections collected
10656

Independent reflections
10656 [Rint = 0.0000]

Completeness to ( = 27.46°
99.0 % 

Absorption correction
Semi(empirical from equivalents

Max. and min. transmission
0.9837 and 0.8527

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
10656 / 3 / 548

Goodness-of-fit on F2
1.201

Final R indices [F2 > 2((F2)]
R1 = 0.0814, wR2 = 0.1399

R indices (all data)
R1 = 0.1107, wR2 = 0.1627

Largest diff. peak and hole
1.600 and (0.827 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 using a standard riding model.

The crystal was twinned/split (31%) - 6.1degrees about the direct vector 1 0 0.

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
6430(8)
9324(4)
4626(4)
16(2)
1

C2
7712(8)
9123(5)
4082(4)
16(2)
1

C3
6315(8)
7614(4)
3609(4)
12(1)
1

C4
5793(7)
7646(4)
4360(4)
12(1)
1

C5
5090(8)
6169(4)
3642(4)
13(1)
1

C6
4471(8)
5394(4)
3440(4)
13(1)
1

C7
3057(8)
3996(4)
3443(4)
14(1)
1

C8
3641(8)
3959(4)
2694(4)
16(2)
1

C9
2023(8)
2521(5)
2218(4)
18(2)
1

C10
2197(9)
2367(5)
3096(5)
23(2)
1

S1
5907(2)
8461(1)
5157(1)
17(1)
1

S2
7206(2)
8404(1)
3179(1)
15(1)
1

S3
6064(2)
6683(1)
2968(1)
14(1)
1

S4
4930(2)
6732(1)
4592(1)
14(1)
1

S5
3453(2)
4905(1)
4111(1)
15(1)
1

S6
4661(2)
4825(1)
2496(1)
14(1)
1

S7
3508(2)
3148(1)
1913(1)
20(1)
1

S8
1967(2)
3258(1)
3827(1)
21(1)
1

C11
5110(9)
8958(5)
401(5)
22(2)
1

C12
5397(9)
8879(5)
1304(5)
20(2)
1

C13
4091(8)
7322(4)
908(4)
13(1)
1

C14
4631(8)
7271(4)
147(4)
13(1)
1

C15
3314(7)
5850(4)
206(4)
10(1)
1

C16
2630(8)
5087(4)
13(4)
11(1)
1

C17
1701(8)
3649(4)
(701(4)
12(1)
1

C18
1099(8)
3729(4)
37(4)
13(1)
1

C19
251(9)
2082(5)
(214(5)
23(2)
1

C20
76(9)
2183(5)
(1116(5)
21(2)
1

S11
5572(2)
8042(1)
(267(1)
17(1)
1

S12
4144(2)
8151(1)
1684(1)
16(1)
1

S13
3209(2)
6417(1)
1158(1)
14(1)
1

S14
4314(2)
6328(1)
(479(1)
15(1)
1

S15
2785(2)
4484(1)
(925(1)
14(1)
1

S16
1559(2)
4639(1)
691(1)
15(1)
1

S17
(102(2)
3041(1)
428(1)
19(1)
1

S18
1531(2)
2815(1)
(1469(1)
18(1)
1

C21
1431(8)
8281(4)
3591(4)
16(2)
1

C22
1576(8)
8270(4)
4507(4)
14(1)
1

C23
209(8)
6711(4)
4116(4)
13(1)
1

C24
842(8)
6626(4)
3392(4)
14(1)
1

C25
(670(8)
5256(4)
3391(4)
12(1)
1

C26
(1355(8)
4502(4)
3193(4)
14(1)
1

C27
(2124(8)
3040(4)
2486(4)
15(1)
1

C28
(2653(8)
3091(4)
3237(4)
13(1)
1

C29
(3110(8)
1412(5)
3021(4)
16(2)
1

C30
(3444(8)
1478(4)
2120(4)
16(2)
1

S21
2030(2)
7333(1)
3019(1)
16(1)
1

S22
284(2)
7549(1)
4883(1)
16(1)
1

S23
(903(2)
5866(1)
4320(1)
15(1)
1

S24
409(2)
5720(1)
2722(1)
15(1)
1

S25
(1241(2)
3936(1)
2238(1)
15(1)
1

S26
(2351(2)
4018(1)
3879(1)
15(1)
1

S27
(3619(2)
2323(1)
3664(1)
17(1)
1

S28
(2200(2)
2193(1)
1716(1)
17(1)
1

Fe1
1387(1)
194(1)
2611(1)
7(1)
1

Cl1
2144(3)
448(1)
1373(1)
32(1)
1

Cl2
3768(2)
(18(1)
3100(1)
22(1)
1

Cl3
(941(2)
(268(1)
2137(1)
23(1)
1

Cl4
567(2)
623(1)
3866(1)
20(1)
1

O1
8239(8)
521(4)
430(4)
34(2)
1

	


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

	


C1(C2
1.506(10)

C1(S1
1.813(7)

C1(H1A
0.9900

C1(H1B
0.9900

C2(S2
1.810(7)

C2(H2A
0.9900

C2(H2B
0.9900

C3(C4
1.350(10)

C3(S3
1.742(7)

C3(S2
1.747(7)

C4(S1
1.748(7)

C4(S4
1.757(7)

C5(C6
1.363(10)

C5(S4
1.734(7)

C5(S3
1.738(7)

C6(S5
1.734(7)

C6(S6
1.735(7)

C7(C8
1.368(10)

C7(S8
1.737(7)

C7(S5
1.751(7)

C8(S7
1.726(8)

C8(S6
1.741(7)

C9(C10
1.503(10)

C9(S7
1.792(7)

C9(H9A
0.9900

C9(H9B
0.9900

C10(S8
1.790(8)

C10(H10A
0.9900

C10(H10B
0.9900

C11(C12
1.522(10)

C11(S11
1.806(8)

C11(H11A
0.9900

C11(H11B
0.9900

C12(S12
1.810(8)

C12(H12A
0.9900

C12(H12B
0.9900

C13(C14
1.370(10)

C13(S12
1.740(7)

C13(S13
1.765(7)

C14(S11
1.730(7)

C14(S14
1.749(7)

C15(C16
1.368(9)

C15(S13
1.733(7)

C15(S14
1.733(7)

C16(S16
1.736(7)

C16(S15
1.745(7)

C17(C18
1.355(9)

C17(S18
1.739(7)

C17(S15
1.744(7)

C18(S17
1.745(7)

C18(S16
1.751(7)

C19(C20
1.519(11)

C19(S17
1.814(8)

C19(H19A
0.9900

C19(H19B
0.9900

C20(S18
1.810(8)

C20(H20A
0.9900

C20(H20B
0.9900

C21(C22
1.515(10)

C21(S21
1.806(7)

C21(H21A
0.9900

C21(H21B
0.9900

C22(S22
1.821(7)

C22(H22A
0.9900

C22(H22B
0.9900

C23(C24
1.348(10)

C23(S22
1.742(7)

C23(S23
1.760(7)

C24(S21
1.745(7)

C24(S24
1.754(7)

C25(C26
1.355(10)

C25(S24
1.741(7)

C25(S23
1.749(7)

C26(S26
1.738(7)

C26(S25
1.738(7)

C27(C28
1.349(10)

C27(S25
1.750(7)

C27(S28
1.755(7)

C28(S26
1.742(7)

C28(S27
1.749(7)

C29(C30
1.519(10)

C29(S27
1.791(7)

C29(H29A
0.9900

C29(H29B
0.9900

C30(S28
1.810(7)

C30(H30A
0.9900

C30(H30B
0.9900

Fe1(Cl3
2.249(2)

Fe1(Cl2
2.252(2)

Fe1(Cl4
2.273(2)

Fe1(Cl1
2.280(2)

O1(H1O
0.86(2)

O1(H2O
0.86(2)

C2(C1(S1
112.8(5)

C2(C1(H1A
109.0

S1(C1(H1A
109.0

C2(C1(H1B
109.0

S1(C1(H1B
109.0

H1A(C1(H1B
107.8

C1(C2(S2
114.3(5)

C1(C2(H2A
108.7

S2(C2(H2A
108.7

C1(C2(H2B
108.7

S2(C2(H2B
108.7

H2A(C2(H2B
107.6

C4(C3(S3
117.2(5)

C4(C3(S2
128.1(5)

S3(C3(S2
114.7(4)

C3(C4(S1
129.1(5)

C3(C4(S4
116.1(5)

S1(C4(S4
114.8(4)

C6(C5(S4
122.3(5)

C6(C5(S3
123.2(5)

S4(C5(S3
114.5(4)

C5(C6(S5
122.5(5)

C5(C6(S6
122.2(5)

S5(C6(S6
115.3(4)

C8(C7(S8
128.7(6)

C8(C7(S5
116.3(5)

S8(C7(S5
115.0(4)

C7(C8(S7
127.9(6)

C7(C8(S6
116.9(6)

S7(C8(S6
115.2(4)

C10(C9(S7
114.0(5)

C10(C9(H9A
108.7

S7(C9(H9A
108.7

C10(C9(H9B
108.7

S7(C9(H9B
108.7

H9A(C9(H9B
107.6

C9(C10(S8
115.4(6)

C9(C10(H10A
108.4

S8(C10(H10A
108.4

C9(C10(H10B
108.4

S8(C10(H10B
108.4

H10A(C10(H10B
107.5

C4(S1(C1
101.2(3)

C3(S2(C2
100.7(3)

C5(S3(C3
96.0(3)

C5(S4(C4
96.0(3)

C6(S5(C7
95.7(3)

C6(S6(C8
95.8(3)

C8(S7(C9
102.0(3)

C7(S8(C10
101.3(4)

C12(C11(S11
114.2(5)

C12(C11(H11A
108.7

S11(C11(H11A
108.7

C12(C11(H11B
108.7

S11(C11(H11B
108.7

H11A(C11(H11B
107.6

C11(C12(S12
114.2(5)

C11(C12(H12A
108.7

S12(C12(H12A
108.7

C11(C12(H12B
108.7

S12(C12(H12B
108.7

H12A(C12(H12B
107.6

C14(C13(S12
129.9(6)

C14(C13(S13
116.1(5)

S12(C13(S13
114.0(4)

C13(C14(S11
127.0(5)

C13(C14(S14
116.5(5)

S11(C14(S14
116.6(4)

C16(C15(S13
121.8(5)

C16(C15(S14
123.0(5)

S13(C15(S14
115.2(4)

C15(C16(S16
122.3(5)

C15(C16(S15
122.8(5)

S16(C16(S15
114.9(4)

C18(C17(S18
128.4(6)

C18(C17(S15
116.8(5)

S18(C17(S15
114.8(4)

C17(C18(S17
128.4(6)

C17(C18(S16
116.8(5)

S17(C18(S16
114.8(4)

C20(C19(S17
112.2(5)

C20(C19(H19A
109.2

S17(C19(H19A
109.2

C20(C19(H19B
109.2

S17(C19(H19B
109.2

H19A(C19(H19B
107.9

C19(C20(S18
114.8(5)

C19(C20(H20A
108.6

S18(C20(H20A
108.6

C19(C20(H20B
108.6

S18(C20(H20B
108.6

H20A(C20(H20B
107.5

C14(S11(C11
101.7(4)

C13(S12(C12
101.9(3)

C15(S13(C13
95.7(3)

C15(S14(C14
96.2(3)

C17(S15(C16
95.7(3)

C16(S16(C18
95.7(3)

C18(S17(C19
101.0(3)

C17(S18(C20
102.2(3)

C22(C21(S21
113.8(5)

C22(C21(H21A
108.8

S21(C21(H21A
108.8

C22(C21(H21B
108.8

S21(C21(H21B
108.8

H21A(C21(H21B
107.7

C21(C22(S22
114.5(5)

C21(C22(H22A
108.6

S22(C22(H22A
108.6

C21(C22(H22B
108.6

S22(C22(H22B
108.6

H22A(C22(H22B
107.6

C24(C23(S22
129.6(6)

C24(C23(S23
116.1(5)

S22(C23(S23
114.2(4)

C23(C24(S21
127.4(6)

C23(C24(S24
117.7(6)

S21(C24(S24
114.9(4)

C26(C25(S24
123.0(5)

C26(C25(S23
122.2(5)

S24(C25(S23
114.7(4)

C25(C26(S26
122.8(5)

C25(C26(S25
121.9(5)

S26(C26(S25
115.2(4)

C28(C27(S25
116.2(5)

C28(C27(S28
128.8(6)

S25(C27(S28
115.0(4)

C27(C28(S26
117.8(5)

C27(C28(S27
127.7(6)

S26(C28(S27
114.5(4)

C30(C29(S27
113.0(5)

C30(C29(H29A
109.0

S27(C29(H29A
109.0

C30(C29(H29B
109.0

S27(C29(H29B
109.0

H29A(C29(H29B
107.8

C29(C30(S28
113.8(5)

C29(C30(H30A
108.8

S28(C30(H30A
108.8

C29(C30(H30B
108.8

S28(C30(H30B
108.8

H30A(C30(H30B
107.7

C24(S21(C21
99.4(3)

C23(S22(C22
102.7(3)

C25(S23(C23
95.9(3)

C25(S24(C24
95.5(3)

C26(S25(C27
95.5(3)

C26(S26(C28
95.0(3)

C28(S27(C29
100.8(3)

C27(S28(C30
101.8(3)

Cl3(Fe1(Cl2
151.79(8)

Cl3(Fe1(Cl4
91.78(7)

Cl2(Fe1(Cl4
93.62(7)

Cl3(Fe1(Cl1
95.08(9)

Cl2(Fe1(Cl1
93.10(8)

Cl4(Fe1(Cl1
151.87(9)

H1O(O1(H2O
105(5)

	


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
24(4) 
10(3)
12(3) 
1(3)
2(3) 
(1(3)

C2
16(4) 
19(4)
13(4) 
(1(3)
3(3) 
(7(3)

C3
11(3) 
11(3)
13(3) 
2(3)
(2(3) 
(1(3)

C4
11(3) 
14(3)
11(3) 
6(3)
(2(3) 
(8(3)

C5
13(3) 
16(4)
8(3) 
(1(3)
(1(3) 
4(3)

C6
17(3) 
16(4)
8(3) 
2(3)
6(3) 
1(3)

C7
16(3) 
10(3)
16(4) 
0(3)
1(3) 
(2(3)

C8
21(4) 
12(3)
15(4) 
6(3)
7(3) 
(2(3)

C9
17(4) 
20(4)
16(4) 
0(3)
(1(3) 
(6(3)

C10
26(4) 
18(4)
26(4) 
6(3)
7(3) 
0(3)

S1
25(1) 
15(1)
10(1) 
(2(1)
5(1) 
(6(1)

S2
20(1) 
15(1)
10(1) 
1(1)
2(1) 
(4(1)

S3
20(1) 
12(1)
11(1) 
(1(1)
6(1) 
(3(1)

S4
19(1) 
13(1)
9(1) 
1(1)
3(1) 
(3(1)

S5
21(1) 
13(1)
11(1) 
0(1)
6(1) 
(5(1)

S6
21(1) 
12(1)
11(1) 
0(1)
7(1) 
(4(1)

S7
32(1) 
14(1)
13(1) 
(3(1)
7(1) 
(5(1)

S8
31(1) 
18(1)
14(1) 
1(1)
9(1) 
(10(1)

C11
25(4) 
18(4)
23(4) 
8(3)
(4(3) 
1(3)

C12
30(4) 
12(4)
18(4) 
0(3)
3(3) 
(5(3)

C13
18(4) 
10(3)
9(3) 
(2(3)
(4(3) 
(1(3)

C14
16(3) 
14(3)
7(3) 
1(3)
(3(3) 
(1(3)

C15
9(3) 
11(3)
8(3) 
(2(3)
3(2) 
1(2)

C16
16(3) 
10(3)
9(3) 
1(3)
6(3) 
2(3)

C17
17(3) 
9(3)
10(3) 
(1(3)
3(3) 
2(3)

C18
20(4) 
9(3)
10(3) 
4(3)
1(3) 
0(3)

C19
17(4) 
20(4)
33(5) 
8(3)
5(3) 
(5(3)

C20
19(4) 
16(4)
27(4) 
(8(3)
7(3) 
1(3)

S11
23(1) 
16(1)
11(1) 
2(1)
3(1) 
(6(1)

S12
21(1) 
15(1)
12(1) 
(3(1)
4(1) 
(7(1)

S13
18(1) 
12(1)
11(1) 
1(1)
4(1) 
(2(1)

S14
20(1) 
13(1)
12(1) 
0(1)
5(1) 
(3(1)

S15
19(1) 
12(1)
12(1) 
0(1)
6(1) 
(2(1)

S16
19(1) 
14(1)
10(1) 
(1(1)
5(1) 
(3(1)

S17
26(1) 
18(1)
13(1) 
2(1)
4(1) 
(7(1)

S18
26(1) 
15(1)
12(1) 
(3(1)
3(1) 
(3(1)

C21
18(4) 
11(3)
19(4) 
4(3)
6(3) 
2(3)

C22
11(3) 
14(3)
16(4) 
6(3)
1(3) 
1(3)

C23
14(3) 
13(3)
11(3) 
4(3)
1(3) 
(4(3)

C24
20(4) 
12(3)
9(3) 
(1(3)
0(3) 
1(3)

C25
14(3) 
12(3)
9(3) 
(1(3)
1(3) 
3(3)

C26
16(3) 
17(4)
9(3) 
(3(3)
9(3) 
2(3)

C27
12(3) 
14(3)
19(4) 
1(3)
(2(3) 
0(3)

C28
13(3) 
13(3)
13(3) 
2(3)
3(3) 
(2(3)

C29
19(4) 
18(4)
13(4) 
2(3)
3(3) 
(5(3)

C30
19(4) 
11(3)
18(4) 
(2(3)
3(3) 
(6(3)

S21
19(1) 
16(1)
14(1) 
2(1)
6(1) 
(4(1)

S22
24(1) 
13(1)
10(1) 
(1(1)
4(1) 
(4(1)

S23
21(1) 
12(1)
11(1) 
0(1)
8(1) 
(4(1)

S24
22(1) 
14(1)
10(1) 
0(1)
6(1) 
(3(1)

S25
22(1) 
12(1)
12(1) 
0(1)
7(1) 
(1(1)

S26
21(1) 
14(1)
11(1) 
1(1)
6(1) 
(3(1)

S27
24(1) 
17(1)
11(1) 
0(1)
6(1) 
(7(1)

S28
24(1) 
15(1)
11(1) 
(3(1)
4(1) 
(5(1)

Fe1
10(1) 
6(1)
4(1) 
0(1)
(1(1) 
0(1)

Cl1
48(1) 
30(1)
18(1) 
3(1)
7(1) 
5(1)

Cl2
18(1) 
26(1)
20(1) 
1(1)
(1(1) 
(1(1)

Cl3
21(1) 
20(1)
25(1) 
(4(1)
(4(1) 
0(1)

Cl4
20(1) 
24(1)
15(1) 
(2(1)
2(1) 
(4(1)

O1
42(4) 
34(4)
25(3) 
1(3)
(3(3) 
7(3)

	


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

Atom 
x
y
z
Ueq
S.o.f.
H1A
5537
9485
4292
19
1

H1B
6729
9806
5032
19
1

H2A
8548
8883
4401
20
1

H2B
8094
9646
3911
20
1

H9A
1044
2798
2123
21
1

H9B
1988
1980
1869
21
1

H10A
3217
2139
3201
28
1

H10B
1446
1937
3184
28
1

H11A
5713
9433
268
26
1

H11B
4027
9084
293
26
1

H12A
5288
9433
1618
24
1

H12B
6455
8703
1403
24
1

H19A
1290
1895
(80
28
1

H19B
(466
1647
(99
28
1

H20A
(920
2434
(1231
26
1

H20B
74
1625
(1435
26
1

H21A
2045
8750
3453
19
1

H21B
361
8381
3423
19
1

H22A
1394
8837
4776
16
1

H22B
2627
8123
4668
16
1

H29A
(2016
1312
3122
20
1

H29B
(3672
928
3168
20
1

H30A
(4503
1659
2033
20
1

H30B
(3356
920
1810
20
1

H1O
8690(110)
340(60)
850(30)
51
1

H2O
8360(120)
140(50)
30(40)
51
1
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