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Table 1. Crystal data and structure refinement.



Identification code 
01src666    

Compound 
C52H57Cl4NOP2Ru2 · 3 CDCl3
Empirical formula 
C55H60Cl13NOP2Ru2
Formula weight 
1475.97

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Orthorhombic

Space group 
Pbca 

Unit cell dimensions
a = 19.1002(2) Å
( = 90°


b = 21.7245(3) Å
( = 90°


c = 29.1929(4) Å
(  = 90°

Volume
12113.4(3) Å3
Z
8

Density (calculated)
1.619 Mg / m3
Absorption coefficient
1.165 mm(1
F(000)
5952

Crystal
Prism; orange

Crystal size
0.10 ( 0.10 ( 0.05 mm3
( range for data collection
2.92 ( 26.00°

Index ranges
(22 ( h ( 23, (26 ( k ( 26, (35 ( l ( 35

Reflections collected
63641

Independent reflections
11856 [Rint = 0.1178]

Completeness to ( = 26.00°
99.6 % 

Max. and min. transmission
0.9441 and 0.8924

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
11856 / 0 / 721

Goodness-of-fit on F2
1.120

Final R indices [F2 > 2((F2)]
R1 = 0.0490, wR2 = 0.0932

R indices (all data)
R1 = 0.0838, wR2 = 0.0995

Largest diff. peak and hole
1.172 and (1.214 e Å(3


Diffractometer: 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: DIRDIF-96 (P. T. Beurskens, G. Beurskens, W. P. Bosman, R. de Gelder, S. Garcia-Granda, R. O. Gould, R. Israël & J. M. M. Smits (1996). Crystallography Laboratory, University of Nijmegen, The Netherlands.  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: 

1 : 3 solvate with CDCl3
Hydrogen bonds (Table 6) = infinite 1D network 

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.
O1
(1101(1)
2586(1)
4285(1)
26(1)
1

N1
1686(2)
2822(2)
3708(1)
16(1)
1

C1
983(2)
2771(2)
3867(2)
16(1)
1

C2
832(2)
2731(2)
4329(2)
18(1)
1

C3
132(2)
2673(2)
4481(2)
20(1)
1

C4
(408(2)
2645(2)
4168(2)
20(1)
1

C5
(251(2)
2689(2)
3706(2)
19(1)
1

C6
431(2)
2756(2)
3551(2)
18(1)
1

C7
2259(2)
2846(2)
4032(2)
15(1)
1

C7'
1844(2)
2903(2)
3227(2)
15(1)
1

Ru1
3136(1)
3646(1)
4935(1)
14(1)
1

Cl1
3719(1)
2732(1)
4644(1)
19(1)
1

Cl2
2254(1)
2949(1)
5214(1)
20(1)
1

P1
2514(1)
3635(1)
4241(1)
14(1)
1

C10
1691(2)
4063(2)
4231(2)
16(1)
1

C11
1346(2)
4175(2)
4641(2)
22(1)
1

C12
690(2)
4444(2)
4645(2)
30(1)
1

C13
374(2)
4611(2)
4233(2)
32(1)
1

C14
714(2)
4504(2)
3824(2)
28(1)
1

C15
1374(2)
4233(2)
3821(2)
19(1)
1

C20
3054(2)
3950(2)
3781(2)
17(1)
1

C21
2988(2)
4559(2)
3625(2)
20(1)
1

C22
3459(2)
4789(2)
3306(2)
25(1)
1

C23
4001(2)
4429(2)
3145(2)
28(1)
1

C24
4081(2)
3836(2)
3304(2)
26(1)
1

C25
3614(2)
3598(2)
3622(2)
19(1)
1

C30
4137(2)
4167(2)
4939(2)
20(1)
1

C31
4060(2)
3860(2)
5369(2)
21(1)
1

C32
3463(2)
3922(2)
5642(2)
24(1)
1

C33
2900(2)
4310(2)
5490(2)
23(1)
1

C34
2973(2)
4628(2)
5077(2)
20(1)
1

C35
3585(2)
4554(2)
4801(2)
18(1)
1

C36
4772(2)
4053(2)
4633(2)
25(1)
1

C37
4898(2)
4559(2)
4284(2)
35(1)
1

C38
5442(2)
3946(2)
4911(2)
36(1)
1

C39
2251(2)
4372(2)
5781(2)
31(1)
1

Ru1'
1906(1)
2363(1)
2075(1)
14(1)
1

P1'
1948(1)
2189(1)
2871(1)
13(1)
1

Cl1'
2559(1)
3283(1)
2254(1)
23(1)
1

Cl2'
844(1)
2927(1)
2240(1)
20(1)
1

C10'
1299(2)
1656(2)
3106(2)
16(1)
1

C11'
1329(2)
1463(2)
3558(2)
20(1)
1

C12'
792(2)
1103(2)
3742(2)
27(1)
1

C13'
232(2)
932(2)
3470(2)
27(1)
1

C14'
201(2)
1117(2)
3020(2)
22(1)
1

C15'
723(2)
1485(2)
2836(2)
19(1)
1

C20'
2792(2)
1875(2)
3054(2)
18(1)
1

C21'
3385(2)
2248(2)
3006(2)
21(1)
1

C22'
4046(2)
2016(2)
3097(2)
28(1)
1

C23'
4125(2)
1415(2)
3235(2)
32(1)
1

C24'
3546(2)
1035(2)
3281(2)
32(1)
1

C25'
2882(2)
1264(2)
3190(2)
24(1)
1

C30'
1406(2)
2043(2)
1407(2)
17(1)
1

C31'
1456(2)
1563(2)
1732(2)
20(1)
1

C32'
2102(2)
1408(2)
1933(2)
22(1)
1

C33'
2725(2)
1721(2)
1813(2)
23(1)
1

C34'
2652(2)
2225(2)
1516(2)
22(1)
1

C35'
2012(2)
2381(2)
1303(2)
18(1)
1

C36'
700(2)
2173(2)
1194(2)
25(1)
1

C37'
513(2)
1671(3)
850(2)
37(1)
1

C38'
645(2)
2802(2)
968(2)
41(1)
1

C39'
3431(2)
1528(3)
1993(2)
38(1)
1

C100
8877(2)
755(2)
8087(2)
29(1)
1

Cl10
8693(1)
926(1)
8660(1)
47(1)
1

Cl11
9118(1)
(36(1)
8028(1)
44(1)
1

Cl12
9547(1)
1225(1)
7873(1)
32(1)
1

C101
(2147(3)
3628(2)
4959(2)
39(1)
1

Cl13
(1326(1)
3975(1)
4953(1)
69(1)
1

Cl14
(2630(1)
3822(1)
5447(1)
85(1)
1

Cl15
(2614(1)
3835(1)
4463(1)
43(1)
1

C102
6540(2)
490(2)
7869(2)
31(1)
1

Cl16
5784(1)
229(1)
7603(1)
77(1)
1

Cl17
6530(1)
322(1)
8452(1)
111(1)
1

Cl18
7257(1)
137(1)
7607(1)
74(1)
1



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



O1(C4
1.373(5)

O1(H1
0.8400

N1(C1
1.424(5)

N1(C7
1.447(5)

N1(C7'
1.449(5)

C1(C2
1.382(6)

C1(C6
1.401(6)

C2(C3
1.414(6)

C2(H2
0.9500

C3(C4
1.381(6)

C3(H3
0.9500

C4(C5
1.384(6)

C5(C6
1.387(5)

C5(H5
0.9500

C6(H6
0.9500

C7(P1
1.883(4)

C7(H7A
0.9900

C7(H7B
0.9900

C7'(P1'
1.877(4)

C7'(H7'1
0.9900

C7'(H7'2
0.9900

Ru1(C35
2.187(4)

Ru1(C34
2.197(4)

Ru1(C33
2.216(5)

Ru1(C31
2.222(4)

Ru1(C30
2.223(4)

Ru1(C32
2.240(4)

Ru1(P1
2.3471(12)

Ru1(Cl2
2.4072(10)

Ru1(Cl1
2.4286(11)

P1(C20
1.827(4)

P1(C10
1.827(4)

C10(C11
1.388(6)

C10(C15
1.392(6)

C11(C12
1.383(6)

C11(H11
0.9500

C12(C13
1.393(7)

C12(H12
0.9500

C13(C14
1.379(7)

C13(H13
0.9500

C14(C15
1.391(6)

C14(H14
0.9500

C15(H15
0.9500

C20(C25
1.393(6)

C20(C21
1.405(6)

C21(C22
1.387(6)

C21(H21
0.9500

C22(C23
1.380(6)

C22(H22
0.9500

C23(C24
1.379(6)

C23(H23
0.9500

C24(C25
1.388(6)

C24(H24
0.9500

C25(H25
0.9500

C30(C35
1.408(6)

C30(C31
1.430(6)

C30(C36
1.526(6)

C31(C32
1.398(6)

C31(H31
0.9500

C32(C33
1.438(6)

C32(H32
0.9500

C33(C34
1.394(6)

C33(C39
1.509(6)

C34(C35
1.429(6)

C34(H34
0.9500

C35(H35
0.9500

C36(C37
1.519(6)

C36(C38
1.532(6)

C36(H36
1.0000

C37(H37A
0.9800

C37(H37B
0.9800

C37(H37C
0.9800

C38(H38A
0.9800

C38(H38B
0.9800

C38(H38C
0.9800

C39(H39A
0.9800

C39(H39B
0.9800

C39(H39C
0.9800

Ru1'(C32'
2.148(4)

Ru1'(C31'
2.182(4)

Ru1'(C34'
2.187(4)

Ru1'(C33'
2.230(4)

Ru1'(C35'
2.264(4)

Ru1'(C30'
2.280(4)

Ru1'(P1'
2.3557(12)

Ru1'(Cl1'
2.4146(11)

Ru1'(Cl2'
2.4193(10)

P1'(C20'
1.829(4)

P1'(C10'
1.831(4)

C10'(C11'
1.386(6)

C10'(C15'
1.405(6)

C11'(C12'
1.396(6)

C11'(H11'
0.9500

C12'(C13'
1.384(6)

C12'(H12'
0.9500

C13'(C14'
1.375(7)

C13'(H13'
0.9500

C14'(C15'
1.387(6)

C14'(H14'
0.9500

C15'(H15'
0.9500

C20'(C25'
1.396(6)

C20'(C21'
1.401(6)

C21'(C22'
1.385(6)

C21'(H21'
0.9500

C22'(C23'
1.375(6)

C22'(H22'
0.9500

C23'(C24'
1.386(6)

C23'(H23'
0.9500

C24'(C25'
1.388(6)

C24'(H24'
0.9500

C25'(H25'
0.9500

C30'(C35'
1.405(5)

C30'(C31'
1.412(6)

C30'(C36'
1.511(6)

C31'(C32'
1.407(6)

C31'(H31'
0.9500

C32'(C33'
1.416(6)

C32'(H32'
0.9500

C33'(C34'
1.402(6)

C33'(C39'
1.507(6)

C34'(C35'
1.415(6)

C34'(H34'
0.9500

C35'(H35'
0.9500

C36'(C38'
1.521(6)

C36'(C37'
1.526(6)

C36'(H36'
1.0000

C37'(H37D
0.9800

C37'(H37E
0.9800

C37'(H37F
0.9800

C38'(H38D
0.9800

C38'(H38E
0.9800

C38'(H38F
0.9800

C39'(H39D
0.9800

C39'(H39E
0.9800

C39'(H39F
0.9800

C100(Cl10
1.748(5)

C100(Cl12
1.751(5)

C100(Cl11
1.787(5)

C100(H100
1.0000

C101(Cl13
1.739(5)

C101(Cl14
1.750(5)

C101(Cl15
1.758(6)

C101(H101
1.0000

C102(Cl16
1.733(5)

C102(Cl17
1.739(6)

C102(Cl18
1.747(5)

C102(H102
1.0000

C4(O1(H1
109.5

C1(N1(C7
120.3(4)

C1(N1(C7'
121.4(3)

C7(N1(C7'
118.1(3)

C2(C1(C6
119.0(4)

C2(C1(N1
121.3(4)

C6(C1(N1
119.8(4)

C1(C2(C3
120.6(4)

C1(C2(H2
119.7

C3(C2(H2
119.7

C4(C3(C2
120.2(4)

C4(C3(H3
119.9

C2(C3(H3
119.9

O1(C4(C3
124.0(4)

O1(C4(C5
117.3(4)

C3(C4(C5
118.7(4)

C4(C5(C6
121.9(4)

C4(C5(H5
119.1

C6(C5(H5
119.1

C5(C6(C1
119.7(4)

C5(C6(H6
120.2

C1(C6(H6
120.2

N1(C7(P1
116.2(3)

N1(C7(H7A
108.2

P1(C7(H7A
108.2

N1(C7(H7B
108.2

P1(C7(H7B
108.2

H7A(C7(H7B
107.4

N1(C7'(P1'
117.3(3)

N1(C7'(H7'1
108.0

P1'(C7'(H7'1
108.0

N1(C7'(H7'2
108.0

P1'(C7'(H7'2
108.0

H7'1(C7'(H7'2
107.2

C35(Ru1(C34
38.06(15)

C35(Ru1(C33
67.82(16)

C34(Ru1(C33
36.83(16)

C35(Ru1(C31
66.51(16)

C34(Ru1(C31
78.49(16)

C33(Ru1(C31
66.93(16)

C35(Ru1(C30
37.22(15)

C34(Ru1(C30
68.01(15)

C33(Ru1(C30
80.76(16)

C31(Ru1(C30
37.54(16)

C35(Ru1(C32
79.25(17)

C34(Ru1(C32
66.67(17)

C33(Ru1(C32
37.65(16)

C31(Ru1(C32
36.50(15)

C30(Ru1(C32
67.58(17)

C35(Ru1(P1
93.05(12)

C34(Ru1(P1
95.85(12)

C33(Ru1(P1
122.28(12)

C31(Ru1(P1
153.61(12)

C30(Ru1(P1
116.39(13)

C32(Ru1(P1
159.92(12)

C35(Ru1(Cl2
154.49(11)

C34(Ru1(Cl2
116.61(11)

C33(Ru1(Cl2
91.14(12)

C31(Ru1(Cl2
119.62(12)

C30(Ru1(Cl2
157.05(13)

C32(Ru1(Cl2
92.96(12)

P1(Ru1(Cl2
86.10(4)

C35(Ru1(Cl1
119.67(11)

C34(Ru1(Cl1
157.67(11)

C33(Ru1(Cl1
151.77(13)

C31(Ru1(Cl1
90.38(12)

C30(Ru1(Cl1
91.35(11)

C32(Ru1(Cl1
114.42(12)

P1(Ru1(Cl1
85.54(4)

Cl2(Ru1(Cl1
85.71(4)

C20(P1(C10
106.4(2)

C20(P1(C7
104.38(19)

C10(P1(C7
103.60(17)

C20(P1(Ru1
110.17(14)

C10(P1(Ru1
116.40(15)

C7(P1(Ru1
114.82(14)

C11(C10(C15
119.3(4)

C11(C10(P1
118.9(3)

C15(C10(P1
121.6(3)

C12(C11(C10
120.7(5)

C12(C11(H11
119.6

C10(C11(H11
119.6

C11(C12(C13
119.7(5)

C11(C12(H12
120.2

C13(C12(H12
120.2

C14(C13(C12
120.0(4)

C14(C13(H13
120.0

C12(C13(H13
120.0

C13(C14(C15
120.3(5)

C13(C14(H14
119.9

C15(C14(H14
119.9

C14(C15(C10
120.0(5)

C14(C15(H15
120.0

C10(C15(H15
120.0

C25(C20(C21
118.6(4)

C25(C20(P1
118.2(3)

C21(C20(P1
122.7(3)

C22(C21(C20
119.9(4)

C22(C21(H21
120.1

C20(C21(H21
120.1

C23(C22(C21
120.8(4)

C23(C22(H22
119.6

C21(C22(H22
119.6

C24(C23(C22
119.9(4)

C24(C23(H23
120.1

C22(C23(H23
120.1

C23(C24(C25
120.1(4)

C23(C24(H24
119.9

C25(C24(H24
119.9

C24(C25(C20
120.8(4)

C24(C25(H25
119.6

C20(C25(H25
119.6

C35(C30(C31
116.9(4)

C35(C30(C36
121.8(4)

C31(C30(C36
121.3(4)

C35(C30(Ru1
70.0(2)

C31(C30(Ru1
71.2(2)

C36(C30(Ru1
126.7(3)

C32(C31(C30
122.7(4)

C32(C31(Ru1
72.4(2)

C30(C31(Ru1
71.3(2)

C32(C31(H31
118.6

C30(C31(H31
118.6

Ru1(C31(H31
130.6

C31(C32(C33
119.3(4)

C31(C32(Ru1
71.1(3)

C33(C32(Ru1
70.3(3)

C31(C32(H32
120.3

C33(C32(H32
120.3

Ru1(C32(H32
130.9

C34(C33(C32
118.9(4)

C34(C33(C39
121.7(4)

C32(C33(C39
119.5(4)

C34(C33(Ru1
70.8(3)

C32(C33(Ru1
72.1(3)

C39(C33(Ru1
129.6(3)

C33(C34(C35
120.9(4)

C33(C34(Ru1
72.4(2)

C35(C34(Ru1
70.6(2)

C33(C34(H34
119.5

C35(C34(H34
119.5

Ru1(C34(H34
130.1

C30(C35(C34
121.2(4)

C30(C35(Ru1
72.8(2)

C34(C35(Ru1
71.3(2)

C30(C35(H35
119.4

C34(C35(H35
119.4

Ru1(C35(H35
128.9

C37(C36(C30
113.6(4)

C37(C36(C38
109.4(4)

C30(C36(C38
112.3(4)

C37(C36(H36
107.1

C30(C36(H36
107.1

C38(C36(H36
107.1

C36(C37(H37A
109.5

C36(C37(H37B
109.5

H37A(C37(H37B
109.5

C36(C37(H37C
109.5

H37A(C37(H37C
109.5

H37B(C37(H37C
109.5

C36(C38(H38A
109.5

C36(C38(H38B
109.5

H38A(C38(H38B
109.5

C36(C38(H38C
109.5

H38A(C38(H38C
109.5

H38B(C38(H38C
109.5

C33(C39(H39A
109.5

C33(C39(H39B
109.5

H39A(C39(H39B
109.5

C33(C39(H39C
109.5

H39A(C39(H39C
109.5

H39B(C39(H39C
109.5

C32'(Ru1'(C31'
37.92(15)

C32'(Ru1'(C34'
67.09(17)

C31'(Ru1'(C34'
78.75(16)

C32'(Ru1'(C33'
37.68(16)

C31'(Ru1'(C33'
67.73(16)

C34'(Ru1'(C33'
37.00(16)

C32'(Ru1'(C35'
79.06(17)

C31'(Ru1'(C35'
65.92(16)

C34'(Ru1'(C35'
37.02(14)

C33'(Ru1'(C35'
66.86(16)

C32'(Ru1'(C30'
67.30(16)

C31'(Ru1'(C30'
36.82(15)

C34'(Ru1'(C30'
66.01(15)

C33'(Ru1'(C30'
79.05(15)

C35'(Ru1'(C30'
36.01(14)

C32'(Ru1'(P1'
91.68(13)

C31'(Ru1'(P1'
109.84(12)

C34'(Ru1'(P1'
133.74(12)

C33'(Ru1'(P1'
102.37(12)

C35'(Ru1'(P1'
169.18(11)

C30'(Ru1'(P1'
144.05(11)

C32'(Ru1'(Cl1'
138.73(12)

C31'(Ru1'(Cl1'
164.22(12)

C34'(Ru1'(Cl1'
86.43(12)

C33'(Ru1'(Cl1'
103.25(12)

C35'(Ru1'(Cl1'
98.87(11)

C30'(Ru1'(Cl1'
130.83(12)

P1'(Ru1'(Cl1'
84.34(4)

C32'(Ru1'(Cl2'
132.37(12)

C31'(Ru1'(Cl2'
99.51(11)

C34'(Ru1'(Cl2'
139.88(12)

C33'(Ru1'(Cl2'
166.74(12)

C35'(Ru1'(Cl2'
105.32(10)

C30'(Ru1'(Cl2'
88.49(10)

P1'(Ru1'(Cl2'
85.03(4)

Cl1'(Ru1'(Cl2'
88.30(4)

C20'(P1'(C10'
104.52(19)

C20'(P1'(C7'
103.94(19)

C10'(P1'(C7'
104.05(18)

C20'(P1'(Ru1'
112.21(15)

C10'(P1'(Ru1'
116.63(14)

C7'(P1'(Ru1'
114.19(14)

C11'(C10'(C15'
119.1(4)

C11'(C10'(P1'
121.4(3)

C15'(C10'(P1'
119.2(3)

C10'(C11'(C12'
120.3(4)

C10'(C11'(H11'
119.8

C12'(C11'(H11'
119.8

C13'(C12'(C11'
119.9(5)

C13'(C12'(H12'
120.1

C11'(C12'(H12'
120.1

C14'(C13'(C12'
120.3(4)

C14'(C13'(H13'
119.9

C12'(C13'(H13'
119.9

C13'(C14'(C15'
120.4(4)

C13'(C14'(H14'
119.8

C15'(C14'(H14'
119.8

C14'(C15'(C10'
120.0(4)

C14'(C15'(H15'
120.0

C10'(C15'(H15'
120.0

C25'(C20'(C21'
118.6(4)

C25'(C20'(P1'
123.1(3)

C21'(C20'(P1'
117.9(3)

C22'(C21'(C20'
120.5(4)

C22'(C21'(H21'
119.8

C20'(C21'(H21'
119.8

C23'(C22'(C21'
120.1(4)

C23'(C22'(H22'
120.0

C21'(C22'(H22'
120.0

C22'(C23'(C24'
120.5(4)

C22'(C23'(H23'
119.8

C24'(C23'(H23'
119.8

C23'(C24'(C25'
119.8(4)

C23'(C24'(H24'
120.1

C25'(C24'(H24'
120.1

C24'(C25'(C20'
120.5(4)

C24'(C25'(H25'
119.7

C20'(C25'(H25'
119.7

C35'(C30'(C31'
118.4(4)

C35'(C30'(C36'
123.2(4)

C31'(C30'(C36'
118.4(4)

C35'(C30'(Ru1'
71.4(2)

C31'(C30'(Ru1'
67.8(2)

C36'(C30'(Ru1'
131.9(3)

C32'(C31'(C30'
121.2(4)

C32'(C31'(Ru1'
69.7(2)

C30'(C31'(Ru1'
75.4(2)

C32'(C31'(H31'
119.4

C30'(C31'(H31'
119.4

Ru1'(C31'(H31'
127.6

C31'(C32'(C33'
121.2(4)

C31'(C32'(Ru1'
72.4(2)

C33'(C32'(Ru1'
74.3(3)

C31'(C32'(H32'
119.4

C33'(C32'(H32'
119.4

Ru1'(C32'(H32'
125.7

C34'(C33'(C32'
116.5(4)

C34'(C33'(C39'
121.4(4)

C32'(C33'(C39'
122.1(4)

C34'(C33'(Ru1'
69.8(2)

C32'(C33'(Ru1'
68.0(2)

C39'(C33'(Ru1'
133.0(3)

C33'(C34'(C35'
123.0(4)

C33'(C34'(Ru1'
73.2(3)

C35'(C34'(Ru1'
74.5(2)

C33'(C34'(H34'
118.5

C35'(C34'(H34'
118.5

Ru1'(C34'(H34'
125.8

C30'(C35'(C34'
119.4(4)

C30'(C35'(Ru1'
72.6(3)

C34'(C35'(Ru1'
68.5(2)

C30'(C35'(H35'
120.3

C34'(C35'(H35'
120.3

Ru1'(C35'(H35'
131.2

C30'(C36'(C38'
114.1(4)

C30'(C36'(C37'
110.2(4)

C38'(C36'(C37'
109.9(4)

C30'(C36'(H36'
107.5

C38'(C36'(H36'
107.5

C37'(C36'(H36'
107.5

C36'(C37'(H37D
109.5

C36'(C37'(H37E
109.5

H37D(C37'(H37E
109.5

C36'(C37'(H37F
109.5

H37D(C37'(H37F
109.5

H37E(C37'(H37F
109.5

C36'(C38'(H38D
109.5

C36'(C38'(H38E
109.5

H38D(C38'(H38E
109.5

C36'(C38'(H38F
109.5

H38D(C38'(H38F
109.5

H38E(C38'(H38F
109.5

C33'(C39'(H39D
109.5

C33'(C39'(H39E
109.5

H39D(C39'(H39E
109.5

C33'(C39'(H39F
109.5

H39D(C39'(H39F
109.5

H39E(C39'(H39F
109.5

Cl10(C100(Cl12
111.4(3)

Cl10(C100(Cl11
110.4(3)

Cl12(C100(Cl11
109.7(3)

Cl10(C100(H100
108.4

Cl12(C100(H100
108.4

Cl11(C100(H100
108.4

Cl13(C101(Cl14
112.3(3)

Cl13(C101(Cl15
109.7(3)

Cl14(C101(Cl15
109.9(3)

Cl13(C101(H101
108.3

Cl14(C101(H101
108.3

Cl15(C101(H101
108.3

Cl16(C102(Cl17
111.1(3)

Cl16(C102(Cl18
108.3(3)

Cl17(C102(Cl18
110.2(3)

Cl16(C102(H102
109.1

Cl17(C102(H102
109.1

Cl18(C102(H102
109.1



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
O1
12(2) 
44(2)
23(2) 
5(2)
6(1) 
(2(1)

N1
11(2) 
22(2)
16(2) 
(1(2)
0(2) 
(5(2)

C1
11(2) 
11(2)
26(3) 
(3(2)
4(2) 
(2(2)

C2
9(2) 
23(2)
23(3) 
1(2)
(1(2) 
(3(2)

C3
19(2) 
20(2)
19(3) 
1(2)
1(2) 
(3(2)

C4
13(2) 
21(2)
26(3) 
3(2)
6(2) 
1(2)

C5
10(2) 
21(2)
25(3) 
2(2)
(4(2) 
(2(2)

C6
17(2) 
17(2)
20(3) 
0(2)
3(2) 
2(2)

C7
8(2) 
18(2)
19(3) 
2(2)
(3(2) 
(2(2)

C7'
9(2) 
18(2)
18(3) 
2(2)
4(2) 
(4(2)

Ru1
11(1) 
16(1)
17(1) 
(1(1)
(1(1) 
(1(1)

Cl1
14(1) 
21(1)
23(1) 
(2(1)
(2(1) 
3(1)

Cl2
17(1) 
22(1)
21(1) 
1(1)
2(1) 
(4(1)

P1
10(1) 
16(1)
17(1) 
0(1)
(1(1) 
(1(1)

C10
8(2) 
13(2)
28(3) 
(7(2)
(3(2) 
(2(2)

C11
14(2) 
20(2)
32(3) 
(5(2)
(3(2) 
3(2)

C12
18(3) 
28(3)
43(4) 
(5(3)
6(2) 
4(2)

C13
12(2) 
29(3)
54(4) 
(2(3)
(4(2) 
5(2)

C14
16(2) 
22(3)
44(4) 
1(2)
(13(2) 
3(2)

C15
14(2) 
18(2)
24(3) 
(4(2)
(1(2) 
(3(2)

C20
12(2) 
25(2)
14(2) 
(4(2)
1(2) 
(5(2)

C21
18(2) 
19(2)
23(3) 
1(2)
(2(2) 
(1(2)

C22
28(3) 
21(3)
24(3) 
6(2)
1(2) 
(7(2)

C23
30(3) 
28(3)
25(3) 
(4(2)
11(2) 
(11(2)

C24
20(3) 
28(3)
30(3) 
(6(2)
6(2) 
(4(2)

C25
21(2) 
17(2)
19(3) 
5(2)
1(2) 
(3(2)

C30
12(2) 
19(2)
28(3) 
(8(2)
(4(2) 
(11(2)

C31
15(2) 
22(2)
27(3) 
(3(2)
(8(2) 
(3(2)

C32
30(3) 
25(3)
15(3) 
(2(2)
(7(2) 
(5(2)

C33
23(2) 
21(3)
26(3) 
(8(2)
(1(2) 
(7(2)

C34
20(2) 
12(2)
28(3) 
(5(2)
(1(2) 
(1(2)

C35
19(2) 
16(2)
19(3) 
(5(2)
1(2) 
(7(2)

C36
16(2) 
26(3)
33(3) 
(8(2)
(2(2) 
(6(2)

C37
21(3) 
47(3)
36(3) 
1(3)
10(2) 
(3(2)

C38
18(3) 
39(3)
52(4) 
(2(3)
2(3) 
3(2)

C39
32(3) 
32(3)
29(3) 
(9(2)
11(2) 
(7(2)

Ru1'
8(1) 
17(1)
17(1) 
0(1)
1(1) 
1(1)

P1'
8(1) 
16(1)
16(1) 
(1(1)
0(1) 
(2(1)

Cl1'
17(1) 
19(1)
31(1) 
2(1)
3(1) 
(4(1)

Cl2'
11(1) 
25(1)
24(1) 
(3(1)
(1(1) 
5(1)

C10'
13(2) 
14(2)
21(3) 
(2(2)
1(2) 
(1(2)

C11'
21(2) 
14(2)
23(3) 
(4(2)
4(2) 
2(2)

C12'
29(3) 
26(3)
26(3) 
10(2)
13(2) 
4(2)

C13'
14(2) 
23(3)
45(4) 
5(2)
9(2) 
(1(2)

C14'
12(2) 
18(2)
36(3) 
(3(2)
0(2) 
(4(2)

C15'
15(2) 
21(2)
20(3) 
(4(2)
5(2) 
1(2)

C20'
16(2) 
22(2)
15(2) 
(5(2)
(3(2) 
(1(2)

C21'
16(2) 
22(3)
25(3) 
(3(2)
(4(2) 
(1(2)

C22'
16(2) 
31(3)
37(3) 
(4(2)
(6(2) 
(1(2)

C23'
16(3) 
38(3)
41(3) 
(1(3)
(15(2) 
8(2)

C24'
25(3) 
22(3)
47(4) 
8(3)
(8(2) 
8(2)

C25'
20(2) 
22(3)
29(3) 
(3(2)
(3(2) 
(1(2)

C30'
13(2) 
24(2)
14(2) 
(11(2)
(1(2) 
4(2)

C31'
20(2) 
17(2)
24(3) 
(4(2)
4(2) 
(2(2)

C32'
32(3) 
17(2)
16(3) 
(4(2)
4(2) 
12(2)

C33'
17(2) 
33(3)
17(3) 
(7(2)
1(2) 
10(2)

C34'
7(2) 
32(3)
25(3) 
(8(2)
3(2) 
(1(2)

C35'
17(2) 
22(2)
14(3) 
(1(2)
5(2) 
0(2)

C36'
13(2) 
36(3)
27(3) 
(3(2)
(1(2) 
5(2)

C37'
19(3) 
62(4)
29(3) 
(8(3)
(4(2) 
1(2)

C38'
24(3) 
51(4)
47(4) 
7(3)
(9(3) 
9(2)

C39'
20(3) 
70(4)
23(3) 
(10(3)
(2(2) 
23(3)

C100
22(3) 
26(3)
40(3) 
4(2)
(4(2) 
0(2)

Cl10
41(1) 
60(1)
40(1) 
7(1)
13(1) 
2(1)

Cl11
37(1) 
23(1)
72(1) 
5(1)
(9(1) 
0(1)

Cl12
31(1) 
33(1)
33(1) 
(7(1)
3(1) 
(10(1)

C101
44(3) 
27(3)
44(4) 
0(3)
11(3) 
(4(2)

Cl13
60(1) 
61(1)
88(2) 
15(1)
(24(1) 
(28(1)

Cl14
146(2) 
53(1)
57(1) 
21(1)
57(1) 
35(1)

Cl15
38(1) 
37(1)
56(1) 
(1(1)
5(1) 
(1(1)

C102
16(2) 
28(3)
47(4) 
5(3)
2(2) 
2(2)

Cl16
32(1) 
55(1)
144(2) 
4(1)
(28(1) 
(5(1)

Cl17
175(2) 
105(2)
51(1) 
20(1)
5(1) 
17(2)

Cl18
34(1) 
43(1)
146(2) 
(35(1)
22(1) 
(4(1)



Table 6. Hydrogen bonds [Å and °].

 D(H···A
d(D(H)
d(H···A)
d(D···A)
((DHA)

 O1(H1...Cl1i
0.84
2.40
3.222(4)
166.5 



Symmetry transformations used to generate equivalent atoms: 

(i) x(1/2,(y+1/2,(z+1  
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