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Table 1. Crystal data and structure refinement.

	


Identification code 
03src0366    

Empirical formula 
C49H48Cl6N5O0.50PRu

Formula weight 
1059.66

Temperature 
120(2) K

Wavelength 
0.68880 Å

Crystal system 
Monoclinic

Space group 
P21/c 

Unit cell dimensions
a = 20.561(4) Å
( = 90°


b = 18.024(3) Å
( = 102.444(4)°


c = 13.845(3) Å
(  = 90°

Volume
5010.3(17) Å3
Z
4

Density (calculated)
1.405 Mg / m3
Absorption coefficient
0.705 mm(1
F(000)
2168

Crystal
block; orange

Crystal size
0.08 ( 0.06 ( 0.04 mm3
( range for data collection
1.82 ( 26.10°

Index ranges
0 ( h ( 26, (22 ( k ( 0, (17 ( l ( 17

Reflections collected
25550

Independent reflections
25553 [Rint = 0.0000]

Completeness to ( = 26.10°
98.9 % 

Absorption correction
Semi(empirical from equivalents

Max. and min. transmission
0.9724 and 0.9458

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
25553 / 0 / 577

Goodness-of-fit on F2
1.027

Final R indices [F2 > 2((F2)]
R1 = 0.0806, wR2 = 0.2084

R indices (all data)
R1 = 0.1048, wR2 = 0.2379

Largest diff. peak and hole
2.440 and (1.830 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: Cameron - A Molecular Graphics Package. (D. M. Watkin, L. Pearce and C. K. Prout, Chemical Crystallography Laboratory, University of Oxford, 1993).

Special details: 

Twinned synchrotron data

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
387(5)
8618(5)
8971(5)
107(3)
1

C5
1447(2)
7098(3)
11933(3)
43(1)
1

C8
2838(3)
8042(3)
9604(4)
58(2)
1

C18
3469(2)
4844(2)
9239(3)
33(1)
1

C23
2708(3)
3082(2)
7946(5)
58(1)
1

C26
1546(4)
4245(4)
4734(5)
85(2)
1

C29
3318(2)
5684(2)
7036(3)
39(1)
1

C48
640(3)
5966(3)
7311(4)
52(1)
1

C49
4451(5)
7146(5)
6247(7)
109(3)
1

C2
1001(4)
8257(3)
9590(4)
69(2)
1

C3
960(3)
7857(3)
10446(4)
56(1)
1

C4
1508(2)
7492(3)
11001(3)
42(1)
1

C6
2105(3)
7513(2)
10679(3)
38(1)
1

C7
2175(3)
7947(2)
9876(3)
46(1)
1

C9
1607(4)
8314(3)
9344(4)
62(2)
1

C10
2999(2)
6521(2)
10976(3)
29(1)
1

C11
2984(2)
7371(2)
12202(3)
37(1)
1

C12
3497(2)
6930(2)
12546(3)
35(1)
1

C13
3953(2)
5823(2)
11816(3)
32(1)
1

C14
4483(2)
5650(2)
12576(3)
39(1)
1

C15
4891(2)
5058(3)
12431(4)
43(1)
1

C16
4775(2)
4673(2)
11544(4)
40(1)
1

C17
4229(2)
4888(2)
10825(3)
31(1)
1

C19
4363(2)
4039(2)
9460(4)
39(1)
1

C20
4008(2)
3946(2)
8546(4)
40(1)
1

C21
2971(2)
4405(2)
7501(3)
39(1)
1

C22
2614(3)
3737(3)
7247(4)
48(1)
1

C24
2169(3)
3706(3)
6347(5)
62(2)
1

C25
2046(3)
4301(3)
5687(4)
62(2)
1

C27
2421(3)
4940(3)
5964(4)
50(1)
1

C28
2893(2)
5007(2)
6838(3)
39(1)
1

C30
1917(2)
4220(2)
9720(4)
44(1)
1

C31
1681(2)
4341(3)
8718(4)
47(1)
1

C32
1271(3)
3822(3)
8138(5)
60(2)
1

C33
1117(3)
3166(3)
8577(6)
71(2)
1

C34
1360(3)
3037(3)
9553(6)
74(2)
1

C35
1752(3)
3551(3)
10126(5)
63(2)
1

C36
2703(2)
4651(3)
11694(4)
46(1)
1

C37
3100(3)
4042(3)
11791(5)
59(2)
1

C38
3473(3)
3822(3)
12757(5)
58(2)
1

C39
3422(3)
4227(4)
13551(5)
70(2)
1

C40
3033(3)
4850(4)
13472(5)
69(2)
1

C41
2675(3)
5067(3)
12543(4)
53(1)
1

C42
1501(2)
5382(3)
10662(3)
38(1)
1

C43
1187(3)
5037(3)
11350(4)
49(1)
1

C44
541(3)
5253(3)
11393(4)
55(1)
1

C45
203(3)
5771(3)
10746(4)
58(1)
1

C46
512(3)
6099(3)
10073(4)
50(1)
1

C47
1168(2)
5913(3)
10041(3)
40(1)
1

N1
2678(2)
7128(2)
11246(2)
32(1)
1

N2
3506(2)
6403(2)
11803(2)
30(1)
1

N3
3813(2)
5431(2)
10966(3)
28(1)
1

N4
4032(2)
4582(2)
9883(3)
34(1)
1

N5
3457(2)
4426(2)
8412(3)
35(1)
1

P1
2304(1)
5017(1)
10461(1)
35(1)
1

Cl1
2243(1)
6218(1)
8489(1)
32(1)
1

Cl2
3939(1)
6521(1)
9382(1)
31(1)
1

Cl3
489(1)
5338(1)
6323(1)
82(1)
1

Cl4
(50(1)
6526(1)
7295(1)
80(1)
1

Ru1
3053(1)
5734(1)
9890(1)
26(1)
1

Cl6
5043(1)
7396(1)
7273(2)
94(1)
1

Cl5
4723(2)
6429(2)
5447(3)
149(1)
1

O1
6062(4)
7972(4)
9080(5)
58(2)
0.50

	


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

	


C1(C2
1.512(8)

C1(H1A
0.9800

C1(H1B
0.9800

C1(H1C
0.9800

C5(C4
1.501(6)

C5(H5A
0.9800

C5(H5B
0.9800

C5(H5C
0.9800

C8(C7
1.501(8)

C8(H8A
0.9800

C8(H8B
0.9800

C8(H8C
0.9800

C18(N5
1.366(5)

C18(N4
1.383(6)

C18(Ru1
2.109(4)

C23(C22
1.512(7)

C23(H23A
0.9800

C23(H23B
0.9800

C23(H23C
0.9800

C26(C25
1.491(9)

C26(H26A
0.9800

C26(H26B
0.9800

C26(H26C
0.9800

C29(C28
1.492(6)

C29(H29A
0.9800

C29(H29B
0.9800

C29(H29C
0.9800

C48(Cl4
1.737(6)

C48(Cl3
1.751(6)

C48(H48A
0.9900

C48(H48B
0.9900

C49(Cl6
1.720(10)

C49(Cl5
1.863(9)

C49(H49A
0.9900

C49(H49B
0.9900

C2(C9
1.366(10)

C2(C3
1.405(8)

C3(C4
1.386(7)

C3(H3
0.9500

C4(C6
1.394(7)

C6(C7
1.393(6)

C6(N1
1.445(6)

C7(C9
1.404(8)

C9(H9
0.9500

C10(N1
1.370(5)

C10(N2
1.388(5)

C10(Ru1
2.088(4)

C11(C12
1.324(6)

C11(N1
1.406(5)

C11(H11
0.9500

C12(N2
1.404(5)

C12(H12
0.9500

C13(N3
1.349(5)

C13(C14
1.377(6)

C13(N2
1.389(5)

C14(C15
1.399(6)

C14(H14
0.9500

C15(C16
1.385(7)

C15(H15
0.9500

C16(C17
1.385(6)

C16(H16
0.9500

C17(N3
1.342(5)

C17(N4
1.394(6)

C19(C20
1.329(7)

C19(N4
1.391(5)

C19(H19
0.9500

C20(N5
1.406(5)

C20(H20
0.9500

C21(C28
1.408(6)

C21(C22
1.415(6)

C21(N5
1.431(6)

C22(C24
1.379(8)

C24(C25
1.396(9)

C24(H24
0.9500

C25(C27
1.392(8)

C27(C28
1.384(7)

C27(H27
0.9500

C30(C31
1.385(8)

C30(C35
1.403(6)

C30(P1
1.843(5)

C31(C32
1.393(7)

C31(H31
0.9500

C32(C33
1.396(9)

C32(H32
0.9500

C33(C34
1.357(10)

C33(H33
0.9500

C34(C35
1.363(9)

C34(H34
0.9500

C35(H35
0.9500

C36(C37
1.356(7)

C36(C41
1.406(8)

C36(P1
1.849(5)

C37(C38
1.447(8)

C37(H37
0.9500

C38(C39
1.342(9)

C38(H38
0.9500

C39(C40
1.370(9)

C39(H39
0.9500

C40(C41
1.393(8)

C40(H40
0.9500

C41(H41
0.9500

C42(C47
1.368(7)

C42(C43
1.407(6)

C42(P1
1.852(5)

C43(C44
1.397(7)

C43(H43
0.9500

C44(C45
1.374(8)

C44(H44
0.9500

C45(C46
1.370(8)

C45(H45
0.9500

C46(C47
1.400(7)

C46(H46
0.9500

C47(H47
0.9500

N3(Ru1
1.989(3)

P1(Ru1
2.2789(11)

Cl1(Ru1
2.4306(11)

Cl2(Ru1
2.5261(10)

C2(C1(H1A
109.5

C2(C1(H1B
109.5

H1A(C1(H1B
109.5

C2(C1(H1C
109.5

H1A(C1(H1C
109.5

H1B(C1(H1C
109.5

C4(C5(H5A
109.5

C4(C5(H5B
109.5

H5A(C5(H5B
109.5

C4(C5(H5C
109.5

H5A(C5(H5C
109.5

H5B(C5(H5C
109.5

C7(C8(H8A
109.5

C7(C8(H8B
109.5

H8A(C8(H8B
109.5

C7(C8(H8C
109.5

H8A(C8(H8C
109.5

H8B(C8(H8C
109.5

N5(C18(N4
102.3(3)

N5(C18(Ru1
147.3(3)

N4(C18(Ru1
110.1(3)

C22(C23(H23A
109.5

C22(C23(H23B
109.5

H23A(C23(H23B
109.5

C22(C23(H23C
109.5

H23A(C23(H23C
109.5

H23B(C23(H23C
109.5

C25(C26(H26A
109.5

C25(C26(H26B
109.5

H26A(C26(H26B
109.5

C25(C26(H26C
109.5

H26A(C26(H26C
109.5

H26B(C26(H26C
109.5

C28(C29(H29A
109.5

C28(C29(H29B
109.5

H29A(C29(H29B
109.5

C28(C29(H29C
109.5

H29A(C29(H29C
109.5

H29B(C29(H29C
109.5

Cl4(C48(Cl3
111.0(3)

Cl4(C48(H48A
109.4

Cl3(C48(H48A
109.4

Cl4(C48(H48B
109.4

Cl3(C48(H48B
109.4

H48A(C48(H48B
108.0

Cl6(C49(Cl5
115.0(5)

Cl6(C49(H49A
108.5

Cl5(C49(H49A
108.5

Cl6(C49(H49B
108.5

Cl5(C49(H49B
108.5

H49A(C49(H49B
107.5

C9(C2(C3
118.2(5)

C9(C2(C1
121.4(6)

C3(C2(C1
120.3(7)

C4(C3(C2
121.5(6)

C4(C3(H3
119.3

C2(C3(H3
119.3

C3(C4(C6
118.5(4)

C3(C4(C5
119.5(5)

C6(C4(C5
122.0(4)

C7(C6(C4
121.3(4)

C7(C6(N1
119.4(4)

C4(C6(N1
119.0(4)

C6(C7(C9
117.8(5)

C6(C7(C8
121.3(5)

C9(C7(C8
120.8(5)

C2(C9(C7
122.3(5)

C2(C9(H9
118.9

C7(C9(H9
118.9

N1(C10(N2
102.5(3)

N1(C10(Ru1
147.4(3)

N2(C10(Ru1
110.0(3)

C12(C11(N1
108.1(4)

C12(C11(H11
125.9

N1(C11(H11
125.9

C11(C12(N2
106.1(4)

C11(C12(H12
126.9

N2(C12(H12
126.9

N3(C13(C14
122.2(4)

N3(C13(N2
111.4(4)

C14(C13(N2
126.3(4)

C13(C14(C15
117.6(4)

C13(C14(H14
121.2

C15(C14(H14
121.2

C16(C15(C14
121.0(4)

C16(C15(H15
119.5

C14(C15(H15
119.5

C17(C16(C15
117.1(4)

C17(C16(H16
121.5

C15(C16(H16
121.5

N3(C17(C16
122.8(4)

N3(C17(N4
111.1(4)

C16(C17(N4
126.1(4)

C20(C19(N4
105.7(4)

C20(C19(H19
127.1

N4(C19(H19
127.1

C19(C20(N5
108.0(4)

C19(C20(H20
126.0

N5(C20(H20
126.0

C28(C21(C22
120.9(4)

C28(C21(N5
120.9(4)

C22(C21(N5
117.9(4)

C24(C22(C21
117.8(5)

C24(C22(C23
121.0(5)

C21(C22(C23
121.2(5)

C22(C24(C25
123.6(5)

C22(C24(H24
118.2

C25(C24(H24
118.2

C27(C25(C24
116.3(5)

C27(C25(C26
122.3(6)

C24(C25(C26
121.4(5)

C28(C27(C25
123.8(5)

C28(C27(H27
118.1

C25(C27(H27
118.1

C27(C28(C21
117.5(4)

C27(C28(C29
120.4(4)

C21(C28(C29
122.0(4)

C31(C30(C35
118.2(5)

C31(C30(P1
116.9(3)

C35(C30(P1
124.1(5)

C30(C31(C32
120.7(5)

C30(C31(H31
119.7

C32(C31(H31
119.7

C33(C32(C31
118.9(6)

C33(C32(H32
120.5

C31(C32(H32
120.5

C34(C33(C32
120.6(6)

C34(C33(H33
119.7

C32(C33(H33
119.7

C33(C34(C35
120.5(6)

C33(C34(H34
119.7

C35(C34(H34
119.7

C34(C35(C30
121.0(6)

C34(C35(H35
119.5

C30(C35(H35
119.5

C37(C36(C41
118.7(5)

C37(C36(P1
121.2(5)

C41(C36(P1
119.4(4)

C36(C37(C38
120.1(6)

C36(C37(H37
120.0

C38(C37(H37
120.0

C39(C38(C37
119.2(5)

C39(C38(H38
120.4

C37(C38(H38
120.4

C38(C39(C40
121.9(6)

C38(C39(H39
119.1

C40(C39(H39
119.1

C39(C40(C41
119.1(7)

C39(C40(H40
120.4

C41(C40(H40
120.4

C40(C41(C36
121.0(6)

C40(C41(H41
119.5

C36(C41(H41
119.5

C47(C42(C43
119.5(4)

C47(C42(P1
119.8(3)

C43(C42(P1
119.9(4)

C44(C43(C42
119.1(5)

C44(C43(H43
120.5

C42(C43(H43
120.5

C45(C44(C43
120.8(5)

C45(C44(H44
119.6

C43(C44(H44
119.6

C46(C45(C44
119.6(5)

C46(C45(H45
120.2

C44(C45(H45
120.2

C45(C46(C47
120.6(5)

C45(C46(H46
119.7

C47(C46(H46
119.7

C42(C47(C46
120.2(4)

C42(C47(H47
119.9

C46(C47(H47
119.9

C10(N1(C11
111.2(4)

C10(N1(C6
128.3(3)

C11(N1(C6
120.5(3)

C10(N2(C13
120.2(3)

C10(N2(C12
111.9(3)

C13(N2(C12
127.8(4)

C17(N3(C13
119.1(4)

C17(N3(Ru1
120.9(3)

C13(N3(Ru1
119.7(3)

C18(N4(C19
112.8(4)

C18(N4(C17
120.2(3)

C19(N4(C17
127.0(4)

C18(N5(C20
111.1(4)

C18(N5(C21
129.5(4)

C20(N5(C21
119.3(4)

C30(P1(C36
106.7(2)

C30(P1(C42
94.0(2)

C36(P1(C42
102.8(2)

C30(P1(Ru1
119.39(17)

C36(P1(Ru1
108.89(15)

C42(P1(Ru1
122.78(15)

N3(Ru1(C10
78.56(14)

N3(Ru1(C18
77.68(15)

C10(Ru1(C18
156.08(17)

N3(Ru1(P1
93.77(9)

C10(Ru1(P1
89.43(11)

C18(Ru1(P1
94.83(12)

N3(Ru1(Cl1
171.50(9)

C10(Ru1(Cl1
101.36(11)

C18(Ru1(Cl1
101.72(12)

P1(Ru1(Cl1
94.72(4)

N3(Ru1(Cl2
82.23(9)

C10(Ru1(Cl2
88.39(11)

C18(Ru1(Cl2
85.72(11)

P1(Ru1(Cl2
175.77(4)

Cl1(Ru1(Cl2
89.27(4)

	


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
142(8) 
127(6)
40(3) 
(3(4)
(8(4) 
97(6)

C5
39(3) 
63(3)
29(2) 
(1(2)
13(2) 
10(2)

C8
110(5) 
38(2)
37(3) 
8(2)
43(3) 
14(3)

C18
37(2) 
26(2)
40(2) 
3(2)
18(2) 
5(2)

C23
56(3) 
30(2)
86(4) 
(8(2)
15(3) 
(6(2)

C26
87(5) 
93(5)
62(4) 
(14(4)
(8(4) 
(8(4)

C29
45(3) 
36(2)
39(2) 
1(2)
19(2) 
2(2)

C48
45(3) 
53(3)
55(3) 
7(2)
6(2) 
(4(2)

C49
130(8) 
89(5)
123(8) 
12(5)
56(7) 
38(5)

C2
106(5) 
71(4)
25(2) 
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