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Table 1. Crystal data and structure refinement for 1,Rv.U

Identification code

Empirical formula

Formula weight

Temperature

Wavelength

Crystal system

Space group

Unit cell dimensions

Volume, Z

Density (calculated)

Absorption coefficient

F(000)

Crystal size

0 range for data collection

Limiting indices

Reflections collected

Independent reflections

Absorption correction

Max. and min. transmission

Refinement method

Data / restraints / parameters

Goodness-of-fit on F2

Final R indices [I>2a(I)]

R indices (all data)

Largest diff. peak and hole

m9305xco

C58 HH53 4Rus

1008.02

293(2) K

0.71073 A

Monoclinic

P2 1/n

a = 11.226(2) A alpha = 90

b = 33.260(7) A beta = 104.01(3)

c = 13.586(3) A gamma = 900

4922(2) A3 , 4

1.360 Mg/m
3

0.529 mm-1

2088

0.10 x 0.13 x 0.32 mm

2.20 to 26.970

0 h < 14, -42 !k 50, -17 1 16

11231

10699 (Rint = 0.0516)

semi-empirical from psi-scans

0.4839 and 0.4689

2
Full-matrix least-squares on F

10687 / 0 / 581

1.135

R1 = 0.0463, wR2 = 0.1010

R1 = 0.1761, wR2 = 0.1291

0.463 and -0.765 eA-3
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Table 2. Atomic coordinates [ x 10 ] and equivalent isotropic

displacement parameters [A2 x 10 3] for 1&U(eq) is defined as

one third of the trace of the orthogonalized U.. tensor.

x y z U(eq)

Ru(1) 1651(1) 8700(1) 1409(1) 36(1)

H(1RU) 291(35) 8779(11) 1311(28) 53(12)

S(1) 3859(1) 8491(1) 1608(1) 49(1)

P(1) 1902(1) 9392(1) 1646(1) 40(1)

P(2) 998(1) 8857(1) -305(1) 46(1)

P(3) 1282(1) 8009(1) 1206(1) 45(1)

P(4) 1879(1) 8544(1) 3132(1) 40(1)

C(1) 1423(5) 9640(1) 379(3) 55(1)

C(2) 566(5) 9395(1) -377(3) 62(1)

C(3) 2167(5) 7776(1) 2392(3) 52(1)

C(4) 1822(4) 7989(1) 3269(3) 49(1)

C(5) 4825(5) 8817(2) 1149(4) 58(1)

C(6) 6087(5) 8775(2) 1467(4) 75(2)

C(7) 6868(6) 9025(2) 1138(5) 88(2)

C(8) 6454(6) 9338(2) 501(4) 80(2)

C(9) 5233(5) 9393(2) 175(4) 63(1)

C(10) 4424(5) 9142(2) 487(4) 58(1)

C(11) 939(5) 9657(1) 2365(4) 48(1)

C(12) -330(5) 9650(2) 2003(4) 65(2)

C(13) -1092(6) 9845(2) 2518(6) 87(2)

C(14) -587(7) 10041(2) 3409(5) 87(2)

C(15) 647(7) 10056(2) 3767(4) 85(2)

C(16) 1418(5) 9864(2) 3245(4) 64(2)

C(21) 3368(4) 9650(1) 2147(3) 44(1)

C(22) 3500(5) 10057(1) 1974(4) 61(1)

C(23) 4609(6) 10247(2) 2326(4) 77(2)

C(24) 5594(6) 10038(2) 2870(4) 75(2)

C(25) 5472(5) 9637(2) 3064(4) 65(2)

C(26) 4372(4) 9446(1) 2705(3) 49(1)

C(31) -463(5) 8662(1) -1089(3) 54(1)

C(32) -1565(5) 8746(2) -814(4) 79(2)

C(33) -2687(6) 8626(2) -1388(5) 100(2)

C(34) -2723(7) 8417(2) -2268(5) 96(2)

C(35) -1680(7) 8319(2) -2546(4) 77(2)

C(36) -548(6) 8441(1) -1962(4) 62(2)

C(41) 1984(5) 8801(1) -1193(3) 50(1)

C(42) 1914(5) 9047(2) -2029(4) 62(1)

C(43) 2681(6) 8996(2) -2659(4) 75(2)

C(44) 3547(6) 8703(2) -2478(4) 72(2)

C(45) 3629(6) 8444(2) -1671(4) 75(2)

C(46) 2847(5) 8498(2) -1033(4) 63(2)

C(51) -250(5) 7803(1) 1123(3) 50(1)

C(52) -1269(6) 8041(2) 1014(5) 79(2)

C(53) -2435(6) 7884(2) 919(5) 99(2)

C(54) -2581(6) 7478(2) 963(5) 87(2)

C(55) -1595(7) 7235(2) 1093(4) 82(2)

C(56) -435(6) 7390(2) 1155(4) 74(2)

C(61) 1751(5) 7704(1) 235(3) 55(1)

52-
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C(62) 917(5) 7621(2) -679(4) 65(2)
C(63) 1264(7) 7403(2) -1436(4) 90(2)
C(64) 2433(8) 7265(2) -1278(5) 97(2)
C(65) 3270(7) 7343(2) -395(5) 87(2)

C(66) 2934(6) 7562(2) 368(4) 68(2)
C(71) 721(4) 8677(1) 3835(3) 46(1)
C(72) -427(5) 8802(2) 3331(4) 66(2)
C(73) -1327(6) 8872(2) 3839(5) 86(2)
C(74) -1092(6) 8820(2) 4858(5) 81(2)
C(75) 41(6) 8697(2) 5378(4) 81(2)
C(76) 938(5) 8624(2) 4867(4) 68(2)

C(81) 3294(4) 8684(1) 4054(3) 42(1)

C(82) 4341(5) 8449(2) 4206(4) 57(1)
C(83) 5424(5) 8572(2) 4851(4) 74(2)
C(84) 5488(5) 8927(2) 5359(4) 75(2)
C(85) 4470(6) 9167(2) 5220(4) 65(2)
C(86) 3377(5) 9047(2) 4569(3) 52(1)

S9



Table 3. Bond lengths [A] and angles ( for 1 Ruo

Ru(1)-H(1RU)
Ru(1)-P(1)
Ru(1)-P(4)
S(1)-C(5)
P(1)-C(11)
P(2)-C(41)
P(2)-C(2)
P(3)-C(61)
P(4)-C(81)

P(4)-C(4)
C(3)-C(4)
C(5)-C(10)

C(7)-C(8)
C(9)-C(10)
C(11)-C(12)
C(13)-C(14)
C(15)-C(16)
C(21)-C(22)
C(23)-C(24)
C(25)-C(26)
C(31)-C(32)
C(33)-C(34)
C(35)-C(36)
C(41)-C(42)
C(43)-C(44)
C(45)-C(46)
C(51)-C(56)
C(53)-C(54)
C(55)-C(56)
C(61)-C(62)
C(63)-C(64)

C(65)-C(66)
C(71)-C(76)
C(73)-C(74)
C(75)-C(76)
C(81)-C(86)
C(83)-C(84)
C(85)-C(86)

H(1RU)-Ru(1)-P(2)
P(2)-Ru(1)-P(1)
P(2)-Ru(1)-P(3)

H(1RU)-Ru(1)-P(4)
P(1)-Ru(1)-P(4)
H(1RU)-Ru(1)-S(1)
P(1)-Ru(1)-S(1)
P(4)-Ru(1)-S(1)
C(21)-P(1)-C(11)
C(11)-P(1)-C(1)

C(11)-P(1)-Ru(1)
C(41)-P(2)-C(31)
C(31)-P(2)-C(2)
C(31)-P(2)-Ru(1)

C(51)-P(3)-C(61)
C(61)-P(3)-C(3)

1.52(4)
2.3317(13)
2.3513(12)
1.754(5)
1.846(5)
1.833(5)
1.852(5)
1.839(5)
1.829(4)
1.857(4)
1.516(6)
1.408(6)
1.362(7)
1.373(6)
1.390(7)
1.370(8)
1.400(7)
1.390(6)
1.363(8)
1.369(6)
1.404(7)
1.375(9)
1.385(7)
1.388(6)
1.357(8)
1.386(7)
1.390(6)
1.365(8)
1.385(7)
1.391(6)
1.357(9)
1.392(7)
1.375(6)
1.356(8)
1.377(7)
1.386(6)
1.361(8)
1.387(7)

78.9(14)
85.18(4)
95.60(4)
89.5(14)
95.81(4)

173.7(14)
100.11(4)
87.95(5)
99.7(2)

101.7(2)
118.4(2)
100.3(2)
97.2(2)

121.4(2)

100.2(2)
101.9(2)

Ru(1)-P(2)
Ru(1)-P(3)
Ru(1)-S(1)
P(1)-C(21)

P(1)-C(1)
P(2)-C(31)
P(3)-C(51)
P (3)-C (3)
P(4)-C(71)
C(1)-C(2)
C(5) -C (6)
C(6)-C(7)
C(8)-C(9)
C(11)-C(16)
C(12)-C(13)
C(14)-C(15)
C(21)-C(26)
C(22)-C(23)
C(24)-C(25)
C(31)-C(36)
C(32)-C(33)
C(34)-C(35)
C(41)-C(46)
C(42)-C(43)
C(44)-C(45)
C(51)-C(52)
C(52)-C(53)
C(54)-C(55)
C(61)-C(66)
C(62)-C(63)
C(64)-C(65)
C(71)-C(72)
C(72)-C(73)
C(74)-C(75)
C(81)-C(82)
C(82)-C(83)
C(84)-C(85)

H(1RU)-Ru(1)-P(1)
H(1RU)-Ru(1)-P(3)
P(1)-Ru(1)-P(3)
P(2)-Ru(1)-P(4)
P(3)-Ru(1)-P(4)
P(2)-Ru(1)-S(1)
P(3)-Ru(1)-S(1)

C(S)-S(1)-Ru(1)
C(21)-P(1)-C(1)
C(21)-P(1)-Ru(1)

C(1)-P(1)-Ru(1)
C(41)-P(2)-C(2)
C(41)-P(2)-Ru(1)
C(2)-P(2)-Ru(1)

C(51)-P(3)-C(3)
C(51)-P(3)-Ru(1)

2.3246(13)
2.3396(13)
2.5257(14)
1.834(5)
1.866(4)
1.844(5)
1.829(5)
1.848(4)
1.844(5)
1.472(6)
1.385(7)
1.358(7)
1.347(7)
1.372(6)
1.389(7)
1.353(8)
1.374(6)
1.375(7)
1.373(7)
1.378(6)
1.371(8)
1.354(8)
1.378(7)
1.364(7)
1.380(7)
1.369(7)
1.386(7)
1.346(8)
1.379(7)
1.390(7)
1.357(8)
1.369(6)
1.374(7)
1.360(8)
1.385(6)
1.377(7)
1.370(7)

85.8(14)
90.8(14)

176.31(5)
168.25(5)
82.70(4)

103.44(5)
83.24(4)

117.8(2)
99.7(2)

125.4(2)
108.1(2)
104.8(2)
122.9(2)
106.5(2)

101.2(2)
120.9(2)
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C(61)-P(3)-Ru(1)
C(81)-P(4)-C(71)
C(71)-P(4)-C(4)

C(2)-C(1)-P(1)

C(4)-C(3)-r%(3)
C(6)-C(5)-C(10)
C(10)-C(5)-S(1)

C(6)-C(7)-C(8)
C(8)-C(9)-C(10)
C(16)-C(11)-C(12)

C(12)-C(11)-P(1)
C(14)-C(13)-C(12)
C(14)-C(15)-C(16)
C(26)-C(21)-C(22)

C(22)-C(21)-P(1)
C(24)-C(23)-C(22)

C(26)-C(25)-C(24)
C(36)-C(31)-C(32)
C(32)-C(31)-P(2)

C(32)-C(33)-C(34)
C(34)-C(35)-C(36)
C(46)-C(41)-C(42)
C(42)-C(41)-P(2)
C(44)-C(43)-C(42)
C(44)-C(45)-C(46)
C(52)-C(51)-C(56)
C(56)-C(51)-P(3)
C(54)-C(53)-C(52)
C(54)-C(55)-C(56)
C(66)-C(61)-C(62)
C(62)-C(61)-P(3)
C(64)-C(63)-C(62)
C(64)-C(65)-C(66)

C(72)-C(71)-C(76)
C(76)-C(71)-P(4)
C(74)-C(73)-C(72)
C(74)-C(75)-C(76)
C(82)-C(81)-C(86)
C(86)-C(81)-P(4)
C(84)-C(83)-C(82)
C(84)-C(85)-C(86)

123.6(2) C(3)-P(3)-Ru(1)
100.8(2) C(81)-P(4)-C(4)
98.1(2) C(81)-P(4)-Ru(1)

122.8(2) C(4)-P(4)-Ru(1)

113.1(3) C(1)-C(2)-P(2)

107.7(3) C(3)-C(4)-P(4)

114.9(5) C(6)-C(s)-S(1)

125.0(4) C(7)-C(6)-C(5)

121.9(6) C(9)-C(8)-C(7)

120.8(5) C(9)-C(10)-C(5)

117.9(5) C(16)-C(11)-P(1)
119.1(4) C(11)-C(12)-C(13)

119.6(6) C(15)-C(14)-C(13)

120.3(6) C(11)-C(16)-C(15)

117.8(4) C(26)-C(21)-P(1)

121.0(4) C(23)-C(22)-C(21)

120.1(5) C(23)-C(24)-C(25)

120.3(5) C(25)-C(26)-C(21)

117.0(5) C(36)-C(31)-P(2)

119.6(4) C(33)-C(32)-C(31)

118.1(7) C(35)-C(34)-C(33)

120.4(6) C(31)-C(36)-C(35)

117.4(5) C(46)-C(41)-P(2)

123.7(4) C(43)-C(42)-C(41)

120.6(5) C(43)-C(44)-C(45)
119.0(6) C(41)-C(46)-C(45)

116.5(5) C(52)-C(51)-P(3)

120.9(4) C(51)-C(52)-C(53)

119.3(6) C(55)-C(54)-C(53)

121.1(6) C(55)-C(56)-C(51)

117.9(5) C(66)-C(61)-P(3)

120.1(4) C(63)-C(62)-C(61)

119.5(6) C(65)-C(64)-C(63)

120.2(7) C(61)-C(66)-C(65)

117.5(5) C(72)-C(71)-P(4)

121.6(4) C(71)-C(72)-C(73)

120.4(6) C(73)-C(74)-C(75)

119.9(5) C(71)-C(76)-C(75)

117.7(4) C(82)-C(81)-P(4)

120.6(4) C(83)-C(82)-C(81)

120.6(5) C(83)-C(84)-C(85)

119.9(5) C(81)-C(86)-C(85)

105.6(2)
103.3(2)
119.5(2)
108.81(14)
112.3(3)
111.3(3)
120.1(4)
121.9(6)
118.4(6)
122.0(5)
123.0(4)
121.1(6)
120.3(6)
120.7(5)
121.1(3)
120.9(5)
119.6(5)
121.1(5)
123.4(4)
122.5(6)
121.2(6)
120.7(6)
118.9(4)
121.4(5)
120.1(5)
121.5(5)
122.6(4)
122.6(5)
119.7(6)
120.7(6)
122.0(4)
121.1(6)
120.8(6)
120.5(6)
120.7(3)
121.2(5)
119.6(5)
121.4(5)
121.6(4)
121.0(5)
119.8(5)
121.0(5)
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Table 4. Anisotropic displacement parameters [A2 x 10 ] for 1

The anisotropic displacement factor exponent takes the form:

2 * 2
-2T 1 (ha ) U1 + + 2hka bU ]

Ull U22 U33 U23 U13 U12

Ru (1)
S(1)

P(1)
P(2)
P(3)
P(4)
C( 1)
C(2)
C(3)
C(4)
C(5)
C(6)
C(7)
C(8)
C(9)
C(10)
C(11)
C(12)
C(13)
C(14)
C(15)
C(16)
C(21)
C(22)
C(23)
C(24)
C(25)
C(26)
C(31)
C(32)
C(33)
C (34)
C(35)
C(36)
C(41)
C(42)
C(43)
C(44)
C(45)
C (46)
C(51)
C(52)
C(53)
C(54)
C(55)
C(56)
C(61)
C(62)

46(1)

54(1)
49(1)
67(1)
64(1)
48(1)

68(4)
92(4)

75(4)
62(3)
66(4)
56(4)

55(4)
61(4)
70(4)
61(4)
63(4)
69(4)
87(5)

109(6)
122(6)
77(4)
55(3)
78(4)

101(5)
71(4)
58(4)
56(3)
69(4)
67(4)
65(4)
95(6)
98(5)
87(4)
70(4)
86(4)

102(5)
93(5)
93(5)
90(4)
71(4)
76(4)
69(5)
83(5)

108(6)
91(5)
89(4)
87(4)

30(1)

43(1)
32(1)
37(1)
32(1)

38(1)

39(3)
45(3)
34(3)
41(3)
57(3)
92(5)

111(6)
100(5)
64(4)
53(3)
33(3)
53(3)
78(4)
85(5)

77(4)
66(4)

39(3)
44(3)
56(4)
82(5)
67(4)
52(3)
48(3)
97(5)

120(6)
93(5)
71(4)
52(3)
45(3)
55(3)
79(4)
75(4)
69(4)
58(3)
35(3)
49(3)
79(5)

101(6)
66(4)
52(3)
31(3)
61(3)

31(1)

53(1)
40(1)

33(1)
36(1)
33(1)

54(3)
45(3)
42(3)
38(3)
53(3)
77(4)

103(5)
83(4)
59(3)
58(3)
53(3)
79(4)

111(5)
83(5)
63(4)
54(3)
40(3)
58(3)
72(4)
76(4)
71(4)
42(3)
39(3)
67(4)

103(6)
77(5)
57(4)
48(3)
35(2)
47(3)
48(3)
61(4)
71(4)
47(3)
41(3)

109(5)
146(7)
81(4)
65(4)
67(4)

43(3)
47(3)

1(1)
5(1)
0(1)
2(1)
0(1)

1(1)
6(2)
5(2)
0(2)
5(2)

-11(2)
12(3)
26(4)
20(4)
10(3)
-3(3)

1(2)
-4(3)
17(4)
14(4)
-9(3)
-3(3)
-6(2)
-2(2)
-7(3)

-30(4)
-21(3)
-10(2)

10(2)
-18(3)

-8(5)
4(4)

-9(3)
-2(2)
-4(2)
4(2)
3(3)

-20(3)
-13(3)

0(3)
-4(2)

-13(3)
-19(4)
-23(4)

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

-3(3)

7(1)
18(1)

11(1)
10(1)
6(1)
7(1)

7(3)
10(3)

3(3)
1(2)

20(3)
14(3)
31(4)
26(3)
25(3)
12(3)
24(3)
30(3)
53(4)
57(5)
35(4)
24(3)
18(2)
11(3)
18(4)
26(3)
19(3)
20(2)

3(2)
5(3)

-2(4)
-25(4)

9(4)
19(3)
13(2)
21(3)
26(3)
41(3)
34(4)
29(3)

9(2)
16(4)
23(4)
26(4)

6(4)
-6(3)
13(3)
17(3)

56

1(1)
6(1)

-1(1)
4(1)

-1(1)
1(1)
4(2)
8(3)
2(2)

-2(2)
8(3)

20(3)
7(4)

-4(4)
-2(3)
10(3)

3(2)
2(3)

19(4)
35(4)
17(4)
13(3)
-8(2)

-11(3)
-36(4)
-26(4)

-1(3)
-8(3)

1(3)
1(4)
5(4)

-7(4)
-23(4)
-13(3)
-13(2)
-8(3)

-22(4)
-31(4)
-4(3)
0(3)

-8(2)
-16(3)
-18(4)
-42(4)
-40(4)
-11(3)

-3(3)
-6(3)
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C(63) 140(7) 79(5)
C(64) 159(8) 71(5)
C(65) 119(6) 63(4)
C(66) 895 5 3)
C(71) 54(3) 46(3)
C(72) 60(4) 88(4)
C(73) 69(4) 116(5)
C(74) 74(5) 102(5)
C(75) 72(4) 129(6)
C(76) 62(4) 96(5)
C(81) 44(3) 47(3)
C(82) 53(3) 67(4)
C(83) 52(4) 97(5)
C(84) 58(4) 108(5)
C(85) 82(4) 71(4)
C(86) 56(3) 62(3)

52(4) -22(3)
72(5) -22(4)
85(5) -7(3)

38(2) 5(2)
51(3) 19(3)
77(4) 18(4)
82(4) -8(4)
48(3) 3(4)
48(3) 8(3)
32(2) 0(2)
46(3) 4(2)
67(4) 8(3)
53(3) -3(3)
46(3) -16(3)
40(3) -2(2)

57

22(4)
49(5)
39(4)
17(3)
12(2) -

19(3)
27(4)
49(4)
27(3)
17(3)
6(2)
1(3)
0(3)
3(3)

21(3)
12(2)

-16(4)
1(5)

22(4)
11(3)

18(3)
28(4)
-9(4)

-14(4)
-2(3)
-4(2)
10(3)
11(3)

-17(4)
-22(3)
-2(3)
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Table 5. Hydrogen coordinates ( x 10 ) and

displacement parameters (A2 x 10 3) for 11;V

x y z U(eq)

H(1A)
H(1B)
H(2A)
H(2B)

H (3A)
H(3B)
H(4A)

H (4B)
H (6A)
H(7A)
H (8A)
H (9A)
H(10A)
H(12A)
H(13A)
H (14A)
H(15A)
H(16A)
H(22A)
H(23A)
H(24A)
H(25A)
H (2 6A)
H(32A)
H(33A)
H(34A)
H(35A)
H (3 6A)
H(42A)
H(43A)
H(44A)
H(45A)
H(46A)
H(52A)
H(53A)
H(54A)
H(55A)
H(56A)
H(62A)
H(63A)
H(64A)
H(65A)
H (66A)
H(72A)
H(73A)
H(74A)
H(75A)
H(76A)
H(82A)

1036(5)
2148(5)

549(5)
-254(5)
1972(5)
3040(5)
2382(4)
1000(4)
6410(5)
7709(6)
7002(6)
4935(5)
3586(5)
-676(5)

-1938(6)
-1094(7)

983(7)
2265(5)
2829(5)
4687(6)
6345(6)
6140(5)
4302(4)

-1532(5)
-3404(6)
-3478(7)
-1723(7)

162(6)
1331(5)
2610(6)
4085(6)
4201(6)
2906(5)

-1175(6)
-3111(6)
-3358(6)
-1695(7)

229(6)
114(5)
699(7)

2664(8)
4070(7)
3512(6)
-601(5)

-2101(6)
-1703(6)

209(6)
1708(5)
4313(5)

9896(1)
9696(1)
9496(1)
9422(1)
7492(1)
7803(1)
7908(1)
7909(1)
8570(2)
8980(2)
9509(2)
9603(2)
9188(2)
9512(2)
9842(2)

10163(2)
10196(2)

9877(2)
10204(1)
10519(2)
10166(2)
9494(2)
9175(1)
8888(2)
8684(2)
8341(2)
8170(2)
8374(1)
9252(2)
9164(2)
8677(2)
8236(2)
8325(2)
8318(2)
8054(2)
7369(2)
6959(2)
7217(2)
7714(2)
7351(2)
7116(2)
7249(2)
7614(2)
8839(2)
8956(2)
8869(2)
8663(2)
8537(2)
8205(2)

455(3)
132(3)

-1051(3)
-270(3)
2400(3)
2444(3)

3900(3)
3299(3)
1919(4)
1354(5)
296(4)

-266(4)
254(4)

1406(4)
2260(6)
3769(5)
4363(4)

3497(4)
1614(4)
2193(4)
3108(4)
3441(4)
2840(3)
-218(4)

-1189(5)
-2680(5)
-3131(4)
-2162(4)
-2163(4)
-3218(4)
-2897(4)
-1556(4)
-484(4)
1003(5)

826(5)
903(5)

1142(4)
1219(4)
-787(4)

-2046(4)
-1781(5)

-300(5)
971(4)

2633(4)
3482(5)
5199(5)
6077(4)
5227(4)
3868(4)

isotropic

66
66
74
74
63
63
59
59
90

105
96
75
69
78

104
104
102

77
73
92
90
78
59
95

120
115
92

75
74
91
87
90
76
95

118
105

99
89
78

108
116
104
82

79
103
97
97

82
69



H(83A)
H (84A)
H(85A)
H(86A)

6118(5)
6220 (5)
4513(6)
2690(5)

8410(2)
9006 (2)
9411(2)
9211(2)

4941(4)
5800 (4)
5561(4)
4476(3)

57

89
89

79
63
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