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Table 1. Crystal data and structure refinement for 3.

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

\Theta range for data collection
Index ranges |
Reflections collected
Independent reflections
Completeness to tﬁeta =24.81°
Absorption correction
Max. and min. transmission

Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [I>2sigma(I)]
R indices (all data)

Largest diff. peak and hole

ang43
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C31 H40 O3 Ru4 Si4 x C, H,, O

1051.39

298(2) K
0.71073 A
Monoclinic
P2(1)n
a=15.389(6) A

b=18.223(D A

c=15.695(6) A

a=90°,
B=115.553(5)°.
= 90°,

3971(3) A3

4

1.752 Mg/m?

1.648 mm!

2080

0.3x0.3x0.1 mm3

1.82t0 24.81°.

-18<=h<=18, -21<=k<=2_ 1, -18<=]<=18
28854

6839 [R(int) = 0.0727]

99%

Empirical

0.91 and 0.70

Full-matrix 1ea§t—squares on F2
6839/0/434

0.986 -

R1=0.0433, wR2 =0.1095
R1=0.0576, wR2=0.1187
1.662 and -1.371 e.A-3
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Table S2. Atomic coordinates (x 10%) and equivalent isotropic displacement parameters (A% 10) for 3. U(eq) is

defined as one third of the trace of the orthogonalized Uj; tensor.

X y z U(eq)

Ru(l) 1023(1) 1588(1) 5748(1) 30(1)
Ru(2) 2076(1) 1963(1) - 7749(1) 1 29(1)
Ru(3) 2909(1) 2086(1) 6342(1) o 30(1)
Ru(4) ~ 2574(1) 529(1) 5853(1) 32(1)
- Si(1) -156(1) - 1361(1) 7235(1) 39(1)
Si(2) 57(1) 3105(1) 6343(1) 40(1)
Si(3) 3379(1) 1664(1) 4423(1) 47(1)
Si(4) 4925(1) 998(1) 6669(1) 41(1)
c@) -303(4) 2114(4) 4692(4) 45(2)
C(2) -356(4) 1355(4) 4510(4) 50(2)
c3) - -342(4) 985(4) 5320(4) 44(2)
C(4) -257(4) 1523(3) 6018(4) 37(1)
C(5) -224(4) 2244(3) 5630(4) 37(1)
c®6) 239(5) 408(3) 7653(5) 592)
C() -1353(5) 1526(4) - T246(5) 60(2)
C(8) 674(5) 3818(4) 5978(5) 60(2)
C©9) -1078(5) 3489(4) 6316(5) 59(2)
C(10) : 866(4) - 2759(3) 7537(4) 32(1)
- C(1D) " 1749(4) 3070(3) 8207(4) 401)
C(12) 2164(4) 2603(3) 9005(4) 43(1)
C(13) 1534(4) 1986(3) 8835(4) 39(1)
C(14) 753(4) 2066(3) 7940(4) 34(1)
C(15) | 3038(5) 1293(4) 8353(4) 46(2)
C(16) 2273(4) 38(3) 6710(5) 42(1)
C(17) 1636(4) 2365(3) 5269(4) 45(2)
C(18) 3808(5) 3077(3) 6647(5) - 48(2)
C(19) 3436(5) 2929(3) 5677(5) 46(2)
- C(20) 3747(4) 22173) . 5517(4) 39(1)
c@21) 4356(4) 1929(3) 6445(4) 37(1)
C(22) 4402(4) 2467(3) . 7132(4) 42(1)
C(23) 2219(6) 1936(5) 3427(5) 80(2)
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C(24) . 4339(6) 1659(5) 3998(6) 76(2)
C@25) 6049(5) 1017(4) 6500(6) 69(2)
C(26) . 5223(5) 671(4) 7881(5) 60(2)
C(27) 3954(4) 43403 T 5754(4) 39(1)
C(28) - 3269(4) 740(3) - 4853(4) 41(1)
C(29) 2534(4) 192(4) 4438(5) 43(2)
C(30) 2744(5) -423(3) 5039(5) 50(2)
c@31) ' 3643(4) -284(3) 5840(5) 47(2)
C(32) 658(10) 1440(10) 685(10) 189(8)
C(33) 1178(10) 711(9) 946(9) 146(5)
C(34) 2101(8) -129(5) 551(8) 97(3)
C(35) 2530(8) -246(5) -117(8) 111(4)
o) 3621(4) 883(3) 8812(3) 70(2)
0@2) ' 1365(3) 2793(3) . 4653(4) 63(1)
0@3) 2100(4) 315(2) 7224(3) 59(1)
0@4) A 1526(5) | 534(4) 310(5) - 98(2)

Table 83. Bond lengths [A] and angles [°] for 3.

Ru(1)-C(17) 2.017(6) Ru(2)-Ru(3) 3.0017(11)
Ru(1)-C(4) 2.191(5) Ru(3)-C(17) 2.021(6)
Ru(1)-C(5) | £ 2.199(5) Ru(3)-C(21) ©2.181(5)
Ru(1)-C(3) 2.203(6) Ru(3)-C(18) 2.199(6)
Ru(1)-C(2) . 2.214(6) Ru(3)-C(19) - 2.199(6)
Ru(1)-C(1) 2.217(6) Ru(3)-C(20) 2.199(5)
Ru(1)-Ru(3) 2.7893(12) Ru(3)-C(22) O 2.200(5)
Ru(1)-Ru(2) 2.9273(12) Ru(3)-Ru(4) 2.9258(12)
Ru(1)-Ru(4) 3.0167(11) Ru(4)-C(16) 1.833(7)
Ru(2)-C(15) 1.836(7) Ru(4)-C(27) 2.203(6)
Ru(2)-C(14) 2.191(5) Ru(4)-C(31) 2.222(6)
Ru(2)-C(13) 2.198(6) Ru(4)-C(30) 2.238(6)
Ru(2)-C(12) 2.244(6) Ru(4)-C(29) 2.279(6)
Ru(2)-C(10) 2.268(5) Ru(4)-C(28) 2.282(6)
Ru(2)-C(11) 2.270(5) Si(1)-C(6) 1.864(7)



Si(1)-C(14)
Si(1)-C(4)
Si(1)-C(7)
Si(2)-C(8)
Si(2)-C(10)
Si(2)-C(9)
Si(2)-C(5)
Si(3)-C(28)
Si(3)-C(20)
Si(3)-C(24)
Si(3)-C(23)
Si(4)-C(26)
Si(4)-C(25)
Si(4)-C(27)
Si(4)-C(21)
C(1)-C(2)
C(1)-C(5)
C(2)-C(3)
C(3)-C(4)
C(4)-C(5)
C(10)-C(11)

C(17)-Ru(1)-C(4)
C(17)-Ru(1)-C(5)
C(4)-Ru(1)-C(5)
C(17)-Ru(1)-C(3)
C(4)-Ru(1)-C(3)
C(5)-Ru(1)-C(3)
C(17)-Ru(1)-C(2)
C(4)-Ru(1)-C(2)
C(5)-Ru(1)-C(2)

" C(3)-Ru(1)-C(2)

C(17)-Ru(1)-C(1)
C(4)-Ru(1)-C(1)
C(5)-Ru(1)-C(1)
C(3)-Ru(1)-C(1)

1.871(6)

1.871(6)

1.874(6)
1.840(7)
1.856(6)
1.865(6)
1.867(6)
1.850(6)
1.855(6)
1.865(7)
1.878(8)
1.853(7)
1.859(6)
1.871(6)
1.871(6)
1.409(9)

1.443(8)

1.432(9)
1.434(8)
1.458(8)
1.428(8)

135.5(2)
96.8(2)
38.8(2)

140.7(2)
38.1(2)
64.1(2)

103.5(3)
63.8(2)
63.9(2)
37.82)
81.1(2) .
63.5(2)
38.2(2)
62.6(2)

C(10)-C(14)
C11)-C(12)
C(12)-C(13)
C(13)-C(14)
C(15)-0(1)
C(16)-0(3)
C(17)-002)
C(18)-C(19)

- C(18)-C(22)

C(19)-C(20)
C(20)-C21)
C1)-C(22)
C27)-C31)
C27)-C28)
C(28)-C(29)
C(29)-C(30)
C(30)-C(31)
C(32)-C(33)
C(33)-0(4)

C(34)-0(4)

C(34)-C(35)

C(2)-Ru(1)-C(1)
C(17)-Ru(1)-Ru(3)
C(4)-Ru(1)-Ru(3)
C(5)-Ru(1)-Ru(3)
C(3)-Ru(1)-Ru(3)

'C(2)-Ru(1)-Ru(3)

C(1)-Ru(1)-Ru(3)
C(17)-Ru(1)-Ru(2)
C(4)-Ru(1)-Ru(2)
C(5)-Ru(1)-Ru(2)
C(3)-Ru(1)-Ru(2)
C(2)-Ru(1)-Ru(2)
C(1)-Ru(1)-Ru(2)
Ru(3)-Ru(1)-Ru(2)

1.456(7)
1.417(8)
1.433(8)
1.409(8)
1.151(7)
1.149(7)
1.171(7)
1.403(9)
1.432(9)
1.441(8)
1.448(8)
1.437(8)
1.418(8)
1.461(8)
1.437(8)
1.4109)
1.435(9)
1.515(18)
1.359(12)
1.449(10)
1.476(13)

37.12)
46.37(18)
147.75(14)
126.52(15)
169.08(16)
145.17(18)

1126.75(18)

95.96(18)
86.13(15)
91.28(14)
117.20(16)
149.77(17)
127.31(15)
63.295(17)
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C(17)-Ru(1)-Ru(4) 89.08(17) C(17)-Ru(3)-C(21) 133.4(2)

C(4)-Ru(1)-Ru(4) 135.34(15) C(17)-Ru(3)-C(18) 105.6(3)

" C(5)-Ru(1)-Ru(4) 173.07(15) C(21)-Ru(3)-C(18) 64.2(2)
C(3)-Ru(1)-Ru(4) 109.00(16) C(17)-Ru(3)-C(19) 81.6(3)
C(2)-Ru(1)-Ru(4) 11120(17) C(21)-Ru(3)-C(19) 63.4(2)
C(1)-Ru(1)-Ru(4) 140.28(15) C(18)-Ru(3)-C(19) 37.2(2)
Ru(3)-Ru(1)-Ru(4) 6037(3) C(17)-Ru(3)-C(20) 95.02)
Ru(2)-Ru(1)-Ru(4) - 91.82(2) . C(21)-Ru(3)-C(20) 38.6(2)
C(15)-Ru(2)-C(14) 125.203) C(18)-Ru(3)-C(20) 64.3(2)
C(15)-Ru(2)-C(13) 95.9(2) C(19)-Ru(3)-C(20) 38.3(2)
C(14)-Ru(2)-C(13) 37.4Q2) C(17)-Ru(3)-C(22) 142.4(2)
C(15)-Ru(2)-C(12) 99.3(2) C21)-Ru(3)-C(22) 38.3(2)
C(14)-Ru(2)-C(12) 62.8(2) C(18)-Ru(3)-C(22) 38.0(2)
C(13)-Ru(2)-C(12) 37.6(2) C(19)-Ru(3)-C(22) 62.5(2)
C(15)-Ru(2)-C(10) 158.3(2) C(20)-Ru(3)-C(22) 64.1(2)
C(14)-Ru(2)-C(10) 38.05(19) C(17)-Ru(3)-Ru(1) 46.24(18)
C(13)-Ru(2)-C(10) 62.6(2) C(21)-Ru(3)-Ru(1) 149.74(15)
C(12)-Ru(2)-C(10) 62.1(2) C(18)-Ru(3)-Ru(1) 143.76(17)
C(15)-Ru(2)-C(11) 131.8(2) © C(19)-Ru(3)-Ru(1) 127.77(18)
C(14)-Ru(2)-C(11) 62.2(2) C(20)-Ru(3)-Ru(1) 128.93(15)
C(13)-Ru(2)-C(11) 61.8(2) C(22)-Ru(3)-Ru(1) 166.90(16)
C(12)-Ru(2)-C(11) 36.6(2) C(17)-Ru(3)-Ru(4) 91.58(18)
C(10)-Ru(2)-C(11) 36.7(2) C(21)-Ru(3)-Ru(4) 87.19(14)
C(15)-Ru(2)-Ru(1) 110.41(18) C(18)-Ru(3)-Ru(4) 151.26(17)
C(14)-Ru(2)-Ru(1) 92.85(14) C(19)-Ru(3)-Ru(4) 127.74(16)
C(13)-Ru(2)-Ru(1) 128.11(15) C(20)-Ru(3)-Ru(4) 91.88(15)
C(12)-Ru(2)-Ru(1) 149.30(15) C(22)-Ru(3)-Ru(4) 118.47(16)
C(10)-Ru(2)-Ru(1) 87.27(13) Ru(1)-Ru(3)-Ru(4) 63.666(16)
C(11)-Ru(2)-Ru(1) 116.86(15) ' C(17)-Ru(3)-Ru(2) 93.63(17)
C(15)-Ru(2)-Ru(3) 85.69(19) C(21)-Ru(3)-Ru(2) 132.98(16) -
C(14)-Ru(2)-Ru(3) 144.22(15) ~ C(18)-Ru(3)-Ru(2) 109.20(17)
C(13)-Ru(2)-Ru(3) 173.99(15)  C(19)-Ru@)-Ru(2) 139.75(16)
C(12)-Ru(2)-Ru(3) 136.42(16) C(20)-Ru(3)-Ru(2)’ 170.38(15)
C(10)-Ru(2)-Ru(3) 115.35(14) C(22)-Ru(3)-Ru(2) 106.37(16)
C(11)-Ru(2)-Ru(3) 112.99(15) Ru(1)-Ru(3)-Ru(2) 60.60(2)
Ru(1)-Ru(2)-Ru(3) 56.11(3) " Ru(4)-Ru(3)-Ru(2) 92.149(19) .

/ 7
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C(16)-Ru(4)-C(27) 124.7(2) C(10)-Si(2)-C(9) 111.43)
C(16)-Ru(4)-C(31) 95.9(2) ) C(8)-Si(2)-C(5) 115.1(3)
C(27)-Ru(4)-C(31) 37.4(2) C(10)-8i(2)-C(5) 101.6(2)
C(16)-Ru(4)-C(30) 99.7(2) | C(9)-Si(2)-C(5) 109.2(3)
C(27)-Ru(4)-C(30) | 62.9(2) C(28)-Si(3)-C(20) 101.3(3)
C(31)-Ru(4)-C(30) 37.5(2) C(28)-Si(3)-C(24) 109.6(3)
C(16)-Ru(4)-C(29) 132.3(2) C(20)-Si(3)-C(24) 111.2(3)
C(27)-Ru(4)-C(29) 62.0(2) C(28)-Si(3)-C(23) 111.5(4)
C(31)-Ru(4)-C(29) 61.3(2) C(20)-Si(3)-C(23) 114.4(3)
C(30)-Ru(4)-C(29) 36.4(2) ' C(24)-Si(3)-C(23) 108.6(4)
C(16)-Ru(4)-C(28) 158.22) C(26)-Si(4)-C(25) - 108.6(4)
C(27)-Ru(4)-C(28) 38.0(2) C(26)-Si(4)-C27) 111.93)
C(31)-Ru(4)-C(28) 62.4(2) C(25)-Si(4)-C(27) 112.6(3)
C(30)-Ru(4)-C(28) 62.1(2) C(26)-Si(4)-C(21) 111.9(3)
C(29)-Ru(4)-C(28) T 36.7(2) C(25)-Si(4)-C(21) 110.2(3)
C(16)-Ru(4)-Ru(3) 110.71(17) C(27)-Si(4)-C(21) 101.5(3)
C(27)-Ru(4)-Ru(3) 91.65(15) ~ C(2)-C(1)-C(5) 109.8(6)
C(31)-Ru(4)-Ru(3) - 126.98(16) C(2)-C(1)-Ru(1) - 71.3(3)
C(30)-Ru(4)-Ru(3) 148.32(17) . C(5)-C(1)-Ru(1) 70.3(3)
C(29)-Ru(4)-Ru(3) 116.36(17) C(1)-C(2)-C(3) 107.8(5)
C(28)-Ru(4)-Ru(3) 86.28(14) C(1)-C(2)-Ru(1) 71.6(3)
C(16)-Ru(4)-Ru(1) 84.79(17) : C(3)-C(2)-Ru(1) 70.7(3)
C(27)-Ru(4)-Ru(1) 144.16(15) , C(2)-C(3)-C(4) 108.5(6)
C(31)-Ru(4)-Ru(1) 176.10(17) C(2)-C(3)-Ru(1) 71.5(3)
C(30)-Ru(4)-Ru(1) 138.56(18) C(4)-C(3)-Ru(1) 70.5(3)
C(29)-Ru(4)-Ru(1) 115.50(17) C(3)-C(4)-C(5) 107.7(5)
C(28)-Ru(4)-Ru(1) 116.70(15) C(3)-C@4)-Si(1) 127.7(5)
Ru(3)-Ru(4)-Ru(1) 55.96(2) C(5)-C(4)-Si(1) 124.5(4)
C(6)-Si(1)-C(14) ' 112.6(3) C(3)-C(4)-Ru(l) 71.4(3)
C(6)-Si(1)-C(4) 112.2(3) C(5)-C(4)-Ru(1) 70.93)
C(14)-Si(1)-C(4) 101.9(2) Si(1)-C(4)-Ru(l) 121.4(3)
C(6)-Si(1)-C(7) 108.7(3) C(1)-C(5)-C(4) 106.1(5)
C(14)-Si(1)-C(7) 111.8(3) C(1)-C(5)-Si(2) 130.2(5)
C(4)-Si(1)-C(7) 109.6(3) C(4)-C(5)-Si(2) 123.2(4)
C(8)-Si(2)-C(10) 110.0(3) C(1)-C(5)-Ru(1) 71.6(3)
C(8)-Si(2)-C(9) 109.4(3) C(4)-C(5)-Ru(1) S 703(3)

8
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" Si(2)-C(5)-Ru(1) 116.0(3) C(19)-C(20)-Ru(3)’ 70.93)-
C(11)-C(10)-C(14) 106.1(5) C(21)-C(20)-Ru(3) 70.03)
C(11)-C(10)-Si(2) 128.3(4) "~ Si(3)-C(20)-Ru(3) 117.6(3)
C(14)-C(10)-Si(2) 125.4(4) C(22)-C(21)-C(20) - 108.0(5)
C(11)-C(10)-Ru(2) 71.73) C(22)-C(21)-Si(4) 127.6(5)
C(14)-C(10)-Ru(2) 68.1(3) C(20)-C(21)-Si(4) 124.4(4)
Si(2)-C(10)-Ru(2) 121.1(3) : C(22)-C21)-Ru(3) 71.6(3)
C(12)-C(11)-C(10) 109.6(5) C(20)-C21)-Ru(3) 71.4(3)
C(12)-C(11)-Ru(2) 70.7(3) Si(4)-C(21)-Ru(3) 120.9(3)
C(10)-C(11)-Ru(2) 71.6(33) C(18)-C(22)-C(21) 108.5(5)
C(11)-C(12)-C(13) S 107.2(5) : C(18)-C(22)-Ru(3) 70.9(3) -
C(11)-C(12)-Ru(2) " 72.703)  C(21)-C(22)-Ru(3) 70.1(3)
C(13)-C(12)-Ru(2) 69.5(3) , C(31)-C(27)-C(28) . 108.2(5)
C(14)-C(13)-C(12) 108.8(5) C(31)-C(27)-Si(4) 128.6(5)
C(14}-C(13)-Ru2) 71.03) C(28)-C(27)-Si(4) 122.4(4)
C(12)-C(13)-Ru(2) 72.93) C(31)-C(27)-Ru(4) 72.0(3)
C(13)-C(14)-C(10) 108.2(5) C(28)-C(27)-Ru(4) 73.9(3)
C(13)-C(14)-Si(1) 128.2(4) Si(4)-C(27)-Ru(4) 112.23)
C(10)-C(14)-Si(1) 122.5(4) C(29)-C(28)-C(27) 105.8(5)
C(13)-C(14)-Ru(2) 71.6(3) C(29)-C(28)-Si(3) 130.2(5)
C(10)-C(14)-Ru(2) 73.93) C(27)-C(28)-Si(3) ©124.04)
Si(1)-C(14)-Ru(2) 111.2(2) C(29)-C(28)-Ru(4) 71.5(3)
O(1)-C(15)-Ru(2) 172.9(6) C(27)-C(28)-Ru(4) 68.1(3)
0(3)-C(16)-Ru(4) 175.3(5) Si(3)-C(28)-Ru(4) 123.23)
0(2)-C(17)-Ru(1) 135.9(5) C(30)-C(29)-C(28) 109.9(6)
0(2)-C(17)-Ru(3) 136.7(5) | C(30)-C(29)-Ru(4) 70.2(3)
Ru(1)-C(17)-Ru(3) 87.4(2) C(28)-C(29)-Ru(4) 71.7(3)
C(19)-C(18)-C(22) 107.2(5) C(29)-C30)-C31) 107.5(5)
C(19)-C(18)-Ru(3) 71.4(3) C(29)-C(30)-Ru(4) 73.4(3)
C(22)-C(18)-Ru(3) C7L103) C(31)-C(30)-Ru(4) 70.6(3)
C(18)-C(19)-C(20) 110.6(6) C(27)-C(31)-C(30) 108.5(6)
C(18)-C(19)-Ru(3) 71.4(3) C(27)-C(31)-Ru(4) 70.6(3)
C(20)-C(19)-Ru(3) 70.9(3) CG0)-CG1)-Ru@d) 71.8(3)
C(19)-C(20)-C(21) 105.7(5) 0(4)-C(33)-C(32) 109.8(12)
C(19)-C(20)-Si(3) 131.1(5) 0(4)-C(34)-C(35) 110.2(8)
C(21)-C(20)-Si(3) 122.7(4) C(33)-0(4)-C(34) 113.3(9)
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Table S4. Anisotropic displacement parameters (A2x 10%) for 3. The anisotropic displacement factor exponent
takes the form: -2n%[ h2a*?Uy; +... +2hka*b* Uy, ]

Ull ' U22 U33 U23 U13 ) U12
Ru(l)  24(1) - 351 30(1) -5(1) 9(1) 1(1)
Ru2)  25(1) 32(1) 29(1) -4(1) 11(1) 2(1)
Ru3)  29(1) 30(1) 34(1) -2(1) 16(1) -2(1)
Ru(d)  28(1) 31(1) 40(1) -6(1) 17(1) -1(1)
Si(1) 30(1) 44(1) 47(1) 01 200) -7(1)
Si(2) 35(1) 39(1) 40(1) 3(1) 12(1) 9(1)
Si(3) 54(1) 53(1) 40(1) 1(1) 26(1) 3(1)
Si(4) 28(1) 48(1) 50(1) 0(1) 19(1) 2(1)
c(1) 26(3) 65(4)  333) -1(3) 23) 10(3)
C(2) 31(3) 70(5) 41(4) -20(3) 9(3) -3(3)
C3) 303) 51(4) 48(4) 21(3) 15(3) -1(3)
C() 173)  46(3) 47(3) -11(3) 13(2) -12)
C(5) 22(3) 52(4) 36(3) 3(3) 10(2) 5(2)
C(6) 58(4) 484  7I6) 2(3) 36(4) -6(3)
C)  40(4) 74(5) 77(5) 214 36@) -100)
C@®) . 68(5) 53(4) 54(4) 2(3) 22(4) 1(4)
C(9) 52(4) 624)  58(4) -4(3) 18(4) 22(3)
C(10)  26(3) 343) - 3303) -10(2) 92) 12)
1)y  3703) 38(3) 44(3) -7103) 173) 03)
C(12)  38(3) 50(4) 3203) -123) 9(3) 2(3)
C(13)  36(3) 44(3) 40(3) 0(3) 203) 13)
C(14)  24(3) 43(3) 36(3) -6(2) 15(3) 0(2)
C(15)  41(4) 58(4) 37(3) -5(3) 133) 33)
6  4203) 26(3) 64(4) 103) 28(3) 0(3)
C(17) - 44(4) 48(4) 46(4) 56) 20)  83)
C(18)  48(4) 39(3) 65(4) -8(3) 32(3) -16(3)
C(19)  48(4) 36(3) 61(4) 403) 32(3) -6(3)
C(0)  373) 44(3) 43(3) 3(3) 25(3) 7(3)
cRl  313) 42(3) 473) -33) 26(3) -8(2)
C22)  3003) 50(4) 47(3) -113) 19(3) -17(3)

10
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C(23)  856) 95(6) 47(4) 3(4) 15(4) 18(5)
C@24)  99(7) 85(6) 76(5) 7(4) 67(5) 1(5)
C2s)  41(4) 84(5) 94(6) -1(4) 40(4) 4(4)
S C(26) 48(4) . 66(4) 62(5) 17(4) 194) - 1903)
cen  36(3) 42(3) 47(8) -5(3) 24(3) 1(3)
C(28)  39(3) 44(3) 44(3) -113) 23(3) -13)
C(29)  3703) 63(4) 49(4) -20(3) 22(3) -5(3)
C(30)  55(4) 36(3) 72(5) -18(3) 39(4) 3(3)
C3l)  434) 43(3) 65(4) -4(3) 33(3) 6(3)
C(32)  143(12) 290(20) 163(13) -5(13) 92(11) 107(14)
Cc(33)  127(11) 206(15) 142(11) 27(10) - 94(10) 0(10)
B4 I 78(6) 113(8) 12(6) - 41(6) 18(5) -
Cc35)  126(9) 86(7) 117(9) -15(6) 50(8) -2(6)
o(1) 62(3) 85(4) 52(3) 143) 13(3) 39(3)
0@2)  483) 76(3) 73(3) 38(3) 19(3) 92)
o@3) 76(3) 44(3) 75(3) 6(2) 50(3) -1(2)
o) 103(5) 102(5) 100(5) -4(4) 54(4) 2(4)

Table S5. Hydrogen coordinates ( x 10%) and isotropic displacement parameters (A2x 10 3) for 3.

X y z U(eq)
H() . -320 2498 . 4247 54
HQ) 429 1123 3919 60
HQG) 405 454 5379 ' s
H(6A) 232 65 7247 88
H(6B) 306 354 8287 88
H(6C) 847 313 7640 88
H(7A) -1585 2004 6992 ‘ 90
H(7B) 1283 1499 7883 90
H(7C) -1804 1161 6869 90
H(8A) 643 4277 6265 90
H(8B) . 365 3867 5303 90
H(8C) , 1335 3681 6176 90
H(9A) -1364 3136 6572 89

11
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H(9B) -1519 3598 5676 89
H(9C) ' -936 3930 6686 89
H(11) 2018 3540 8133 48
H(12) o 2748 2702 9583 51
H(13) 1610 1592 9287 46
H(18) 3719 3530 6937 58
H(19) 3023 3263 5177 55
H(22) 4786 2428 7816 4 50
HQ3A) | 2114 1692 2868 120
H(23B) 2253 2480 3310 120
H(230) ' 1696 1880 3593 120
H(4A) 4904 1422 4459 114
H(24B) 4493 ¢ 2154 3906 114
HQ4C) 4115 1397 3411 114
H(25A) 5933 1276 5928 104
HQSB) 6245 523 6457 104
H(25C) 6548 1260 7026 104
H(26A) 5747 954 8327 90
H(26B) 5406 163 7934 90
H(26C) 4670 725 8009 90
H(29) - 1973 238 3826 58
H(30) 2378 883 4902 60
H31) 3999 -634 6345 56
HG24) 1121 1830 847 283
H(32B) 272 1501 1024 283
H(32C) 251 1451 18 283
H(33A) 1705 741 1573 175
H(33B) 738 332 953 175
H(34A) 1701 -546 531 117
H(34B) 2609 -89 1188 117
H(35A) 2026 -285 747 166
H(35B) 2901 -690 43 166

H(35C) 2940 160 -83 166

12
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Table S6. Crystal data and structure refinement for 4.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

» Crystal system
Space group

Unit cell dimensions

Volume

V4

Density (calcﬁlated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 28.27°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(T)]
R indices (all data)

Largest diff. peak and hole

d:lt

C32 H40 O6 Ru4 Si4 x 2 (C4H;o O)

1153.52

173(2) K

0.71073 A
Rhombohedral
R-3
a=17.8969(16) A
b=17.8969(16) A
¢ =17.8969(16) A

a=114.8090(10)°.
B= 114.8090(10)°.
= 114.8090(10)°.

3263.3(5) A3

3

1758 Mg/m? o
1.516 mm-!

1734

0.30 x 0.30 x 0.20 mm?>

1.81 t0 28.27°.

-22<=h<=22, -23<=k<=23, -23<=|<=22
29237

© 5219 [R(int) = 0.0205]

96.6 %

Empirical

0.88 and 0.68

Full-matrix least-squares on F2
5219/4/225

1.037

R1=10.0239, wR2 = 0.0653

R1 =0.0290, wR2 = 0.0683
0.852 and -0.772 e.A-3

RU=Z||Fol-|F| /Z|Fo| and WR2 = {Z[W(F-FZ)] /S wFH)] }?

13
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Table S7. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x 103)

for 4. U(eq) is defined as one third of the trace of the orthogonalized Uj; tensor.

X y z U(eq)
Ru(1) - 3196(1) 8455(1) 4012(1) 20(1)
Ru@2) - 4262(1) 10210(1) 3863(1) 22(1)
si(1) 2841(1) 7248(1) 1550(1) 24(1)
SiQ2) 1176(1) 7808(1) 1607(1) 27(1)
cay 1818(2) 6592(2) 3071(2) 31(1)
c2) 2394(2) 6613(2) - 2701(2) 30(1)
c@) 2224(2) 6967(2) 2125(2) 25(1)
C(4) 15152) 7180(2) 2128Q2) 26(1)
) 1268(2) 6917(2) 2697(2) 31(1)
() 4155(3) 7514(3) 222003) 39(1)
c)  16673) 5974(2) -106(2) 34(1)
C@®) 9893 8657(3) 2401(3) 42(1)
c) -208(2) 6605(3) -333) 40(1)
C(10) 2516(2) 8804(2) 1972(2) 25(1)
(1) 3238(2) 8603(2) 1996(2) 24(1) -
Cc12) 42572) 9624(2) 2466(2) 28(1)
C(13) 4212(2) 10466(2) 2742(2) 31(1)
C(14) 3137(2) 9952(2) 2419(2) 30(1)
C(15) 4316(4) 11210(4) 4833(3) 54(1)
C(16) 3230(2) 9348(2) 5055(2) 32(1)
o) 3133(2) 9800(2) 5636(2) 52(1)
o) 4287(4) 11827(4) 5357(3) 97(1)
cam 1600(20) 920(30) 820(40) 840(60)
c(18) | 2913(10) 1944(11) 1593(12) 214(5)
C(19) 5216(8) . 3286(9) 3583(8) 145(3)
C(20) 5330(30) 3670(20) 4591(18) 496(18)
) ' 4185(12) 2820(20) 2563(17) 594(16)

14
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Table S8. Bond lengths [A] and angles [°] for 4.

Ru(1)-C(16) 1.8343) Si(2)-C(10) - 1.864(3)
Ru(1)-C(5) 2.191(2) . Si(2)-C(4) 1.865(3)

. Ru(1)-C(4) 2.212(2) Si(2)-C(9) 1.872(3)
Ru(1)-C(1) 2.221(2) C(1)-C(5) 1.417(4)
Ru(1)-C(2) 2.269(3) C(1)-C(2) 1.437(4)
Ru(1)-C(3) S 2271(2) C(2)-C3) 1.416(4)
Ru(1)-Ru(2)#1 3.0991(4) C(3)-C(4) 1.470(4)
Ru(1)-Ru(2) 3.1107(4) C(4)-C(5) © '1.435(3)
Ru(2)-C(15) 1.825(3) C(10)-C(14)  1.434(4)
Ru(2)-C(14) 2.191(3) C(10)-C(11) 1.469(3)
Ru(2)-C(13) o 2.213(3) C(11)-C(12) 1.415(3)
Ru(2)-C(10) 22212 C(12)-C(13) 1.426(4)
Ru(2)-C(12) 2.264(2) C(13)-C(14) 1.419(4)
Ru(2)-C(11) 2.273(2) C(15)-0(2) 1.151(4)
Ru(2)-Ru(1)#1 3.0990(4) C(16)-0(1) 1.152(3)
Si(1)-C(6) ' 1.847(3) C(17)-C(18) 1.522(2)
Si(1)-C(3) 1.859(3) C(18)-0(3) : 1.434(2)
Si(1)-C(11) 1.864(3) C(19)-0(3) 1.432(2)
Si(1)-C(7) 1.865(3) C(19)-C(20) , 1.521(2)
Si(2)-C(8) 1.858(3)

15
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C(16)-Ru(1)-C(5) 91.75(11)
C(16)-Ru(1)-C(4) 112.59(11)
C(5)-Ru(1)-C(4) 38.04(9)
C(16)-Ru(1)-C(1) 106.69(11)
C(5)-Ru(1)-C(1) 37.45(11)
C(4)-Ru(1)-C(1) 63.52(10)
C(16)-Ru(1)-C(2)  143.68(11)
C(5)-Ru(1)-C(2) 61.94(11)
C(4)-Ru(1)-C(2) 62.56(10)
C(1)-Ru(1)-C(2) 37.31(10)
C(16)Ru(1)-C(3) 150.72(11)
C(5)-Ru(1)-C(3) 62.76(9)
C(4)-Ru(1)-C(3) 38.26(9)
C(1)-Ru(1)-C(3) 62.42(9)
C)-Ru(1)-C(3) . 36.36(9)
© C(16)-Ru(1)-Ru(2)#1 90.00(9)
C(5)-Ru(1)-Ru(2)#1 148.05(8)
C@)-Ru(1)-Ru(2)#1 157.39(7)
C(1)-Ru(1)-Ru(2)#1 112.14(8)
C(2)-Ru(1)-Ru(2)#1 99.94(7)
C(3)-Ru(1)-Ru(2)#1 119.22(6)
C(16)-Ru(1)-Ru(2) 94.90(9)
C(5)-Ru(l)-Ru(2) 121.48(7)
C(4)-Ru(1)-Ru(2) : 87.22(7)
C(1)-Ru(1)-Ru(2) 148.45(7)
C(2)-Ru(1)-Ru(2) 119.70(7)
C(3)-Ru(1)-Ru(2) 87.53(6)
Ru(2)#1-Ru(1)-Ru(2) 90.107(7)
C(15)-Ru(2)-C(14) 91.86(12)
C(15)-Ru(2)-C(13) 108.81(14)
C(14)-Ru(2)-C(13) 37.60(10)
C(15)-Ru(2)-C(10) 110.88(13)
C(14)-Ru(2)-C(10) 37.93(10)
C(13)-Ru(2)-C(10) 63.44(9)
C(15)-Ru(2)-C(12) 145.84(14)
C(14)-Ru(2)-C(12) 61.93(10)

16




© 2003 American Chemical Society, Organometallics, Klein 0m0303247 Supporting Info Page 16

C(13)-Ru(2)-C(12) 37.13(10)
C(10)-Ru(2)-C(12) 62.47(9)
C(15)-Ru(2)-C(11) 149.00(13)
C(14)-Ru(2)-C(11) 62.59(10)
C(13)-Ru(2)-C(11) 62.22(10)
C(10)-Ru(2)-C(11) 18.13(9)
C(12)-Ru(2)-C(11) 36.33(9)
C(15)-Ru(2)-Ru(1)¢1 92.62(11)
 C(14)Ru(2)-Ru(l)#1 147.38(7)
© C(13)-Ru(2)-Ru(1)#1 111.15(7)
C(10)-Ru(2)-Ru(1)#1 156.46(7)
C(12)-Ru(2)-Ru(1)#1 98.83(7)
C(11)}-Ru(2)-Ru(1)#1 118.37(6)
C(15)-Ru(2)-Ru(1) 93.20(14)
C(14)-Ru(2)-Ru(1) 122.09(7)
C(13)-Ru(2)-Ru(1) 148.11(7)
C(10)-Ru(2)-Ru(1) 87.57(7)
C(12)-Ru(2)-Ru(1) 118.73(7)
C(11)-Ru(2)-Ru(1) 86.98(6)
Ru(1)#1-Ru(2)-Ru(l) 89.893(7)
C(6)-8i(1)-C(3) 112.18(13)
C(6)-Si(1)-C(11) 111.80(13)
C(3)-Si(1)-C(11) 102.02(11)
C(6)-Si(1)-C(7) 110.20(13)
C(3)-Si(1)-C(7) 110.06(12)
C(L1)-Si(1)-C(7) 110.35(12)
C(8)-Si(2)-C(10) 11134(14)
C(8)-Si(2)-C(4) 111.80(14)
C(10)-Si(2)-C(4) - 102.54(11)
C(8)-Si(2)-C9) 108.72(15)
C(10)-Si(2)-C(9) 111.15(12)
C(4)-Si(2)-C(9) 111.23(14)
C(5)-C(1)-C(2) 107.12)
C(5)-C(1)-Ru(1) 70.10(14)
C(2)-C(1)-Ru(l) 73.15(14)
C3)-C2)-C(1) 109.4(2)

17
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C(3)-C(2)-Ru(1) 71.90(14)

C(1)-C(2)-Ru(1) 69.55(14)
C(2)-C(3)-C(4) 107.4(2)
C(2)-C(3)-Si(1) 128.9(2)
C(4)-C(3)-Si(1) 123.56(19)
C(2)-C(3)-Ru(1)- 71.74(14)
C(4)-C(3)-Ru(1) © 68.72(13)
Si(1)-C(3)-Ru(1) 121.33(12)
C(5)-C(4)-C(3) 106.2(2)
C(5)-C(4)-Si(2) 129.4(2)
C(3)-C(4)-Si(2) . 124.15(18)
C(5)-C(4)-Ru(1) 70.15(14)
C(3)-C(4)-Ru(1) 73.02(13)
Si(2)-C(4)-Ru(1) 117.48(12)
C(1)-C(5)-C(4) 109.8(2)
C(1)-C(5)-Ru(1) 72.44(15)
C(4)-C(5)-Ru(1) 71.80(14)
C(14)-C(10)-C(11) 106.1(2)
C(14)-C(10)-Si(2) 129.0(2)
C(11)-C(10)-Si(2) 124.45(19)
C(14)-C(10)-Ru(2) 69.90(14)
C(11)-C(10)-Ru(2) 72.87(13)
Si(2)-C(10)}-Ru2) 116.36(12)
 C(12)-C(11)-C(10) 107.5(2)
C(12)-C(11)-Si(1) 129.22(19)
C(10)-C(11)-Si(1) ~123.17(18)
C(12)-C(11)-Ru(2) 71.49(14)
C(10)-C(11)-Ru(2) 69.00(13)
Si(1)-C(11)-Ru(2) 122.09(12)
C(11)-C(12)-C(13) 109.4(2)
C(11)-C(12)-Ru(2) 72.17(13)
C(13)-C(12)-Ru(2) 69.48(14)
C(14)-C(13)-C(12) 107.4Q2)
C(14)-C(13)-Ru(2) 70.34(14)
C(12)-C(13)-Ru(2) 73.39(14)
C(13)-C(14)-C(10) 109.6(2)
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C(13)-C(14)-Ru(2) 72.06(15)
C(10)-C(14)-Ru(2) 72.17(14)
0(2)-C(15)-Ru(2) 173.4(3)
0(1)-C(16)-Ru(1) 172.8(2)
0(3)-C(18)-C(17) 160(4)
0(3)-C(19)-C(20) 114.9(17)
C(19)-0(3)-C(18) 149(2)

Symmetry transformations used to generate equivalent atoms:

#1 -x+1,-y+2,-z+1

Table S9. Anisotropic displacement parameters (A2x 103) for 4. The anisotropic
displacement factor exponent takes the form: -21t2[ h2 a*2U,1 +..+2hka*b*U);]

Uy U Usy Uy U Upn

Ru(l)  17(1) 18(1) 18(1) 12(1) 12(1) 10(1)
Ru2)  19(1) 23(1) 18(1) 14(1) 13(1) 14(1)
Si(1) 22(1) 23(1) 18(1) 12(1) 14(1) 14(1)
Si(2) 19) 321 24(1) 19(1) 15(1) 17(1)
e 28(1) 19(1) 23(1) 14(1) 16(1) 9(1)
c@) 30(1) 19(1) 22(1) 12(1) 16(1) " 14(1)
c3) 21(1) 18(1) 18(1) 10(1) 12(1) 11(1)
C(4) 18(1) 22(1) 20) 13 12(1) 10(1)
C(5) 19(1) 24(1) 21(1) 13(1) 131) 8(1)
C(6) 31(1) 36(2) 33(1) 19(1) 21(1) 25(1)
C(7) 31(1) 28(1) 21(1) 13(1) 17(1) 19(1)
C(8) 37(2) 53(2) 52 34 31(2) 36(2)
C9) 23(1) 43(2) 29(1) 24(1) 14(1) 19(1)
C(10)  22(1) 27(1) - 20(1) 16(1) 14(1) 17(1)

L can  22(1) 25(1) 18(1) 14(1) 15(1) 15(1)
C12) 251 3 22D 18(1) . 18(1) 17(1)
c(13)  29(1) 29(1). 25(1) 20(1) 18(1) 17(1)
C(14) 291 32(1) 24(1) 21(1) 17(1) 21(1)
c(15)  672) 79(3) 34(2) 39(2) 36(2) 64(2)
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cae) 211y . 21(1) 30(1) 13(1) 16(1) - 12(1)
o(1) 44(1) 37(1) 491) - 19) 36(1) 27(1)
0oQ) 152(3) 145(3) 67(2) 75(2) 85(2) 138(3)

Table S10. Hydrogen coordinates ( x 104) and isotropic displacement parameters (Azx 10 3) for 4.

b'e y z U(eq)
H(1A) 1752 6324 3451 38
H(2A) | 2839 6401 2823 36
H(5A) 746 6915 2774 37
H(6A) 4764 8184 3089 58
H(6B) 4478 7702 1927 58
H(6C) 30 . 6798 2000 58
- H(7A) 1468 5268 -328 51
H(7B) 1964 6178 411 51
H(7C) 954 5805 448 51
H(8A) 1708 9289 3261 63
H(8B) 302 8118 222 63
H(8C) 859 9011 2139 63
H(9A) 365 ° 6959 281 60
H(9B) 883 6043 211 60
H(SC) . 101 6182 -464 60
H(12A) 4903 9733 2575 33
H(13A) 4789 11241 - 3033 37
H(14A) 2835 10312 2449 36
'H(IRU) , 4330(40) 9630(40) 4440(40) 74(13)
H(17A) 1527 536 1085 1253
H(17B) | 171 337 12 1253
H(17C) 1269 1227 896 1253
H(18A) 2860 1594 950 257
H(18B) 2875 2498 1646 257
H(19A) 5935 3977 3894 175
H(19B) 5203 2667 3327 175
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H(20A) - 5006 3029 4530 744

H(20B) 4874 3861 4534 744

H(20C) , 6165 4383 5358 744
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