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Table 1. Crystal data and structure refinement.

	


Identification code 
2005src0348    

Empirical formula 
C20H28Cl4FeP

Formula weight 
497.04

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Triclinic

Space group 
P(1 

Unit cell dimensions
a = 9.298(2) Å
( = 90.229(10)°


b = 11.4767(16) Å
( = 99.187(8)°


c = 11.5814(7) Å
(  = 95.194(15)°

Volume
1214.7(3) Å3
Z
2

Density (calculated)
1.359 Mg / m3
Absorption coefficient
1.129 mm(1
F(000)
514

Crystal
Blade; Light Yellow

Crystal size
0.33 ( 0.17 ( 0.02 mm3
( range for data collection
4.89 ( 27.48°

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

Reflections collected
16853

Independent reflections
16853 [Rint = 0.0000]

Completeness to ( = 27.48°
88.3 % 

Absorption correction
Semi(empirical from equivalents

Max. and min. transmission
0.9778 and 0.7069

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
16853 / 0 / 247

Goodness-of-fit on F2
1.128

Final R indices [F2 > 2((F2)]
R1 = 0.1092, wR2 = 0.2440

R indices (all data)
R1 = 0.1614, wR2 = 0.2889

Extinction coefficient
0.012(4)

Largest diff. peak and hole
1.042 and (0.842 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: SADABS Version 2.10. (G. M. Sheldrick (2003)) Bruker AXS Inc., Madison, Wisconsin, USA. 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 the hydrogen atoms were fixed, except for the one bonded to the phosphorous which was allowed to freely refine.

The crystals were twinned (at 48.4%) with a rotation of -180( about the direct cell vector 0 -1 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
502(6)
2416(5)
1308(4)
18(1)
1

C2
845(6)
2251(5)
197(5)
24(1)
1

C3
(189(7)
2393(5)
(783(5)
28(1)
1

C4
(1580(7)
2680(6)
(665(5)
31(2)
1

C5
(1914(6)
2880(6)
431(5)
28(1)
1

C6
(902(6)
2741(6)
1451(5)
22(1)
1

C7
(1321(6)
2986(6)
2612(5)
24(1)
1

C8
(1771(6)
2100(6)
3297(5)
29(1)
1

C9
(2121(7)
2351(7)
4405(6)
35(2)
1

C10
(2040(7)
3498(7)
4786(6)
37(2)
1

C11
(1607(8)
4385(7)
4095(7)
39(2)
1

C12
(1250(7)
4135(6)
3011(6)
33(2)
1

C13
3383(6)
3552(5)
2529(5)
20(1)
1

C14
4571(6)
3215(6)
1856(5)
28(1)
1

C15
4058(7)
3892(6)
3807(5)
26(1)
1

C16
2658(7)
4607(6)
1956(6)
31(2)
1

C17
2468(7)
845(5)
2768(5)
23(1)
1

C18
2925(8)
333(6)
1689(6)
31(2)
1

C19
3723(7)
838(6)
3807(5)
26(2)
1

C20
1114(7)
120(6)
3086(6)
31(2)
1

P1
1923(2)
2356(1)
2554(1)
18(1)
1

Cl1
8491(2)
7783(2)
3920(1)
38(1)
1

Cl2
6713(2)
9336(2)
1492(2)
38(1)
1

Cl3
4560(2)
7638(2)
3338(1)
27(1)
1

Cl4
6465(2)
6226(2)
1381(2)
37(1)
1

Fe1
6559(1)
7755(1)
2528(1)
24(1)
1

	


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

	


C1(C2
1.391(8)

C1(C6
1.423(8)

C1(P1
1.801(5)

C2(C3
1.386(7)

C2(H2
0.9500

C3(C4
1.390(9)

C3(H3
0.9500

C4(C5
1.377(8)

C4(H4
0.9500

C5(C6
1.407(7)

C5(H5
0.9500

C6(C7
1.491(8)

C7(C8
1.368(10)

C7(C12
1.388(9)

C8(C9
1.409(9)

C8(H8
0.9500

C9(C10
1.378(10)

C9(H9
0.9500

C10(C11
1.368(11)

C10(H10
0.9500

C11(C12
1.384(9)

C11(H11
0.9500

C12(H12
0.9500

C13(C14
1.525(8)

C13(C16
1.540(8)

C13(C15
1.547(8)

C13(P1
1.844(6)

C14(H14A
0.9800

C14(H14B
0.9800

C14(H14C
0.9800

C15(H15A
0.9800

C15(H15B
0.9800

C15(H15C
0.9800

C16(H16A
0.9800

C16(H16B
0.9800

C16(H16C
0.9800

C17(C18
1.515(8)

C17(C19
1.538(8)

C17(C20
1.541(9)

C17(P1
1.856(6)

C18(H18A
0.9800

C18(H18B
0.9800

C18(H18C
0.9800

C19(H19A
0.9800

C19(H19B
0.9800

C19(H19C
0.9800

C20(H20A
0.9800

C20(H20B
0.9800

C20(H20C
0.9800

P1(H1P
1.33(5)

Cl1(Fe1
2.2110(17)

Cl2(Fe1
2.186(2)

Cl3(Fe1
2.2053(17)

Cl4(Fe1
2.1839(18)

C2(C1(C6
120.6(5)

C2(C1(P1
118.6(4)

C6(C1(P1
120.5(4)

C3(C2(C1
119.9(6)

C3(C2(H2
120.1

C1(C2(H2
120.1

C2(C3(C4
120.6(6)

C2(C3(H3
119.7

C4(C3(H3
119.7

C5(C4(C3
119.8(5)

C5(C4(H4
120.1

C3(C4(H4
120.1

C4(C5(C6
121.6(5)

C4(C5(H5
119.2

C6(C5(H5
119.2

C5(C6(C1
117.4(5)

C5(C6(C7
119.0(5)

C1(C6(C7
123.5(4)

C8(C7(C12
119.2(6)

C8(C7(C6
121.4(6)

C12(C7(C6
119.5(6)

C7(C8(C9
120.3(7)

C7(C8(H8
119.8

C9(C8(H8
119.8

C10(C9(C8
119.5(7)

C10(C9(H9
120.2

C8(C9(H9
120.2

C11(C10(C9
120.1(6)

C11(C10(H10
119.9

C9(C10(H10
119.9

C10(C11(C12
120.2(7)

C10(C11(H11
119.9

C12(C11(H11
119.9

C11(C12(C7
120.6(7)

C11(C12(H12
119.7

C7(C12(H12
119.7

C14(C13(C16
110.0(5)

C14(C13(C15
110.0(5)

C16(C13(C15
108.5(5)

C14(C13(P1
112.6(4)

C16(C13(P1
107.3(4)

C15(C13(P1
108.2(4)

C13(C14(H14A
109.5

C13(C14(H14B
109.5

H14A(C14(H14B
109.5

C13(C14(H14C
109.5

H14A(C14(H14C
109.5

H14B(C14(H14C
109.5

C13(C15(H15A
109.5

C13(C15(H15B
109.5

H15A(C15(H15B
109.5

C13(C15(H15C
109.5

H15A(C15(H15C
109.5

H15B(C15(H15C
109.5

C13(C16(H16A
109.5

C13(C16(H16B
109.5

H16A(C16(H16B
109.5

C13(C16(H16C
109.5

H16A(C16(H16C
109.5

H16B(C16(H16C
109.5

C18(C17(C19
109.7(5)

C18(C17(C20
110.6(5)

C19(C17(C20
108.5(5)

C18(C17(P1
112.9(4)

C19(C17(P1
109.5(4)

C20(C17(P1
105.4(4)

C17(C18(H18A
109.5

C17(C18(H18B
109.5

H18A(C18(H18B
109.5

C17(C18(H18C
109.5

H18A(C18(H18C
109.5

H18B(C18(H18C
109.5

C17(C19(H19A
109.5

C17(C19(H19B
109.5

H19A(C19(H19B
109.5

C17(C19(H19C
109.5

H19A(C19(H19C
109.5

H19B(C19(H19C
109.5

C17(C20(H20A
109.5

C17(C20(H20B
109.5

H20A(C20(H20B
109.5

C17(C20(H20C
109.5

H20A(C20(H20C
109.5

H20B(C20(H20C
109.5

C1(P1(C13
110.9(3)

C1(P1(C17
111.0(3)

C13(P1(C17
117.9(3)

C1(P1(H1P
106(2)

C13(P1(H1P
105(2)

C17(P1(H1P
105(2)

Cl4(Fe1(Cl2
108.93(7)

Cl4(Fe1(Cl3
108.40(8)

Cl2(Fe1(Cl3
110.81(8)

Cl4(Fe1(Cl1
110.05(8)

Cl2(Fe1(Cl1
109.57(8)

Cl3(Fe1(Cl1
109.06(7)

	


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
22(3) 
16(3)
16(3) 
7(2)
(2(2) 
4(2)

C2
34(3) 
14(3)
22(3) 
2(2)
(2(2) 
4(3)

C3
38(4) 
22(3)
21(3) 
(3(2)
(2(3) 
3(3)

C4
43(4) 
24(4)
22(3) 
(2(3)
(9(3) 
10(3)

C5
25(3) 
25(3)
33(3) 
(1(3)
(7(2) 
12(3)

C6
20(3) 
23(3)
20(3) 
7(3)
(7(2) 
3(3)

C7
16(3) 
30(4)
26(3) 
(3(3)
(2(2) 
10(3)

C8
25(3) 
30(4)
32(3) 
7(3)
1(2) 
7(3)

C9
29(3) 
44(5)
32(4) 
5(3)
8(3) 
2(3)

C10
33(4) 
48(5)
30(4) 
(11(4)
7(3) 
2(4)

C11
35(4) 
36(4)
49(5) 
(9(4)
17(3) 
1(3)

C12
34(4) 
30(4)
38(4) 
(1(3)
8(3) 
9(3)

C13
21(3) 
12(3)
25(3) 
1(2)
(5(2) 
3(2)

C14
26(3) 
25(4)
32(3) 
2(3)
1(2) 
4(3)

C15
25(3) 
18(3)
30(4) 
(3(3)
(5(3) 
(2(3)

C16
17(3) 
18(3)
50(4) 
3(3)
(11(3) 
(2(3)

C17
31(3) 
13(3)
25(3) 
(2(2)
4(3) 
3(3)

C18
39(4) 
20(3)
31(4) 
1(3)
(2(3) 
8(3)

C19
30(4) 
23(3)
25(3) 
0(3)
(3(3) 
9(3)

C20
40(4) 
22(4)
30(4) 
2(3)
3(3) 
0(3)

P1
19(1) 
17(1)
17(1) 
(1(1)
(1(1) 
4(1)

Cl1
30(1) 
49(1)
32(1) 
0(1)
(4(1) 
1(1)

Cl2
55(1) 
25(1)
35(1) 
9(1)
13(1) 
7(1)

Cl3
26(1) 
35(1)
20(1) 
2(1)
2(1) 
4(1)

Cl4
54(1) 
23(1)
35(1) 
(5(1)
14(1) 
(1(1)

Fe1
28(1) 
22(1)
21(1) 
1(1)
3(1) 
1(1)

	


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

Atom 
x
y
z
Ueq
S.o.f.
H2
1788
2040
110
29
1

H3
54
2295
(1541
33
1

H4
(2299
2738
(1339
37
1

H5
(2849
3117
501
34
1

H8
(1847
1312
3023
35
1

H9
(2411
1733
4887
41
1

H10
(2285
3673
5529
44
1

H11
(1552
5174
4361
47
1

H12
(953
4756
2536
40
1

H14A
5288
3891
1829
42
1

H14B
4128
2967
1058
42
1

H14C
5060
2570
2250
42
1

H15A
4445
3208
4204
38
1

H15B
3304
4170
4214
38
1

H15C
4853
4516
3811
38
1

H16A
1891
4813
2389
46
1

H16B
2225
4404
1144
46
1

H16C
3396
5275
1969
46
1

H18A
3233
(451
1859
46
1

H18B
3741
837
1466
46
1

H18C
2098
283
1045
46
1

H19A
3420
1164
4504
40
1

H19B
4585
1313
3625
40
1

H19C
3963
32
3955
40
1

H20A
296
135
2439
46
1

H20B
846
453
3794
46
1

H20C
1340
(690
3227
46
1

H1P
1320(50)
2590(50)
3480(40)
8(13)
1
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