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H(25)
H(26)
HQT)
H(28)
H(29)
H(30)
HQ31)
H(32)
HE33)
H(34)
H(35)
H(36)
H(37)
H(38)
H(39)
H(40)

Estimated standard deviations in the least significant figure are given in parentheses.

0.2703
1.0016
0.8811
0.8664
0.9342
1.0083
1.0701
0.9915
0.8977
1.0354
0.9300
0.7894
0.8193
0.9017
0.7545
0.8275

0.1799
0.3638
0.4138
0.3319
0.1985
0.1778
0.2307
0.1888
0.2222
0.2540

0.3886

0.3599
0.4376
0.5020

0.4879-

0.4893

S41

0.7117
1.0221
1.0156
1.0349
0.9748
0.9101
0.9646
0.8013
0.7456
0.7569
0.7241
0.7202
0.7490
0.8663
0.8614
0.9326

6.4176
7.2640
7.2640
7.2640
6.8286
6.8286
6.8286
6.4812
6.4812
6.4812
6.4753
6.4753
6.4753
6.0133
6.0133
6.0133
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Table S21. Anisotropic Displacement Parametérs for
[(CpTiCly)(CpTi)(Cp*Ru),(13-S)4]-CH,Cl, (6:CH,Cly)

atom Uiy Uz, Uss Up, Uis Uz

Ru(1) 0.0275(4) 0.0252(5) 0.0260(4) -0.0028(4) 0.0058(3) -0.0036(4)
Ru(2) 0.0201(4) 0.0290(5) 0.0242(4) -0.0014(4) 0.0046(3) -0.0003(4)
Ti(1) 0.0223(8) 0.028(1) 0.044(1) 0.0005(8) 0.0061(7) -0.0018(8)
Ti(2) 0.0300(9) 0.040(1) 0.0246(9) -0.0034(8) 0.0098(7) -0.0010(8)
i) 0.043(2) 0.062(2) 0.053(2) -0.001(1) -0.010(1) -0.001(1)
CI2) 0.045(2) 0.036(2) 0.069(2) -0.006(1) 0.012(1) 0.014(1)
CI(3) 0.096(3) 0.172(5) 0.118(3) 0.027(3) -0.025(2) -0.059(3)
Cl(4) 0.121(4) 0.281(7) 0.131(4) 0.069(4) 0018(3) . -0.089(4)
S(hH 0.024(1) 0.033(1) 0.036(1) -0.005(1) 0.006(1) -0.006(1)
5(2) 0.024(1) 0.033(1) 0.034(1) -0.003(1) 0.0071(10) -0.010(1)
S(3) 0.026(1) 0.031(1) 0.027(1) -0.001(1) 0.0040(9) 0.000(1)
S(4) 0.031(1) 0.034(1) 0.033(1) 0.001(1) 0.0083(10)  0.007(1)
C() 0.071(9) 0.07(1) 0.075(10) 0.050(8) 0.023(8) 0.029(8)
C(2) 0.020(6) 0.08(1) 0.11(1) 0.006(6) 0.015(7) -0.026(9)
C(3) 0.045(8) 0.061(9) 0.11(1) 0.022(7) 0.045(8) 0.003(9)
C4) 0.057(9) 0.08(1) 0.09(1) 0.017(8) 0.039(8) -0.013(9)
C(5) 0.053(8) 0.045(9) 0.14(1) -0.012(7) 0.052(9) -0.042(9)
C(6) 0.10(1) 0.14(2) 0.041(8)‘ 0.06(1) 0.040(8) 0.06(1)
c 0.055(9) 0.16(2) 0.029(6) -0.03(1) 0.007(6) 0.013(9)
C(8) 0.11(1) 0.063(10) 0.030(6) -0.016(9) 0.040(7) -0.015(6)
CO) 0.040(7) 0.12(1) 0.041(7) -0.005(8) 0.021(5) 0.016(8)
Ca10) 0.13(1) 0.063(10)  0.055(8) -0.03(1) 0.055(9) 0.005(8)
C(11) 0.039(6) 0.023(6) 0.047(6) -0.008(5) 0.006(5) -0.007(5)
C(12) 0.064(7) 0.028(6) 0.034(6) -0.002(5) 0.009(5) -0.003(5)
C(13) 0.038(6) 0.029(6) 0.054(7) -0.002(5) 0.009(5) -0.017(5)
C(14) 0.052(6) 0.030(6) 0.038(6) -0.012(5) 0.017(5) -0.011(5)
C(15) 0.060(7) 0.033(6) 0.031(6) 0.001(5) 0.003(5) -0.002(5)
C(16) 0.055(7) 0.060(8) 0.085(9) -0.035(6) 0.020(6) -0.021(7)
CQ7n 0.092(10) 0.033(7) 0.079(9) -0.003(6) 0.000(7) 0.015(6)
C(18) 0.067(8) 0.053(8) 0.11(1) 0.018(7) -0.004(7) . -0.028(8)
C(19) 0.096(9) 0.065(9) 0.059(8) -0.031(7) 0.039(7) -0.036(6)
C(20) 0.093(9) 0.055(9) 0.052(7) -0.015(7) -0.019(6) -0.013(6)
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c@n 0.023(5) 0.060(8) 0.029(5) -0.001(5) 0.006(4) -0.003(5)
C(22) 0.016(4) 0.043(7) 0.042(6) 0.000(4) 0.005(4) 0.012(5)
C(23) 0.014(4) 0.052(8) 0.041(6) -0.005(4) 0.009(4) -0.006(5)
C(24) 0.013(4) 0.045(6) 0.037(6) -0.005(4) 0.001(4) 0.006(5)
C(25) 0.022(5) 0.043(7) 0.050(6) -0.009(5) 0.007(4) -0.006(5)
C(26) 0.044(7) 0.14(1) 0.046(7) -0.022(8) 0.005(5) -0.021(8)
C@27) 0.031(6) 0.08(1) 0.105(10) 0.002(6) 0.005(6) 0.041(8)
C(28) 0.047(7) 0.073(9) 0.088(9) -0.013(6) 0.035(6) -0.040(7)
C(29) 0.052(7) 0.10(1) 0.057(7) -0.013(7) 0.000(6) 0.034(7)
C(30) 0.036(6) 0.049(8) 0.11(1) -0.014(6) 0.017(6) -0.015(7)
c@31 0.061(9) 0242) - 0.1K(D) -0.03(1) 0.011(8) -0.10(1)

Estimated standard deviations in the least significant figure are given in parentheses.
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Table S22. Bond Lengths (A) Involving the Nvonhydrogen Atoms in
[(CpTiClL)(CpTi)(Cp*Ru)2(u3-S)4]:CH,Cl, (6:CH,Cly)

atom atom distance atom atom distance
Ru(1) Ru(2) 2.810(1) Ti(2) C(6) 2.38(1)
Ru(1) Ti(2) 2.904(2) Ti(2) c( 2.34(1)
Ru(1) S(1) 2.382(2) Ti(2) C(8) 2.359(9)
Ru(1) S(3) 2.315(3) Ti(2) C) 2.361(9)
Ru(1) S(4) 2.311(2) Ti(2) C(10) 2.37(1)
Ru(1) c(i1) 2.224(9) CI(3) c@3n 1.73(1)
Ru(1) C(12) 2.251(9) Cl(4) C@3n 1.62(1)
Ru(1) C(13) 2227(9) C(1) C2) “1.38(2)
Ru(1) C(14) 2.230(95 c() C(5) 1.39(2)
Ru(1) C(15) 2.185(9) C(2) C@3) 1.33(2)
Ru(2) Ti(2) 2.963(2) C@3) C@4) 1.28(2)
Ru(2) S(2) 2.382(2) C4) C(5) 1.34(2)
Ru(2) S(3) 2.316(2) C(6) C) 1.36(2)
Ru(2) S(4) 2.313(3) C(6) CQ10) 1.37(2)
Ru(2) C(21) 2.176(9) C( C®) 1.34(2)
Ru(2) C(22) 2.264(8) C(@8) C(©) 1.37(1)
Ru(2) C(23) 2.315(7) C9) C(10) 1.39(2)
Ru(2) C(24) 2.265(8) . Can C(12) 1.38(1)
Ru(2) C(25) 2.207(9) can C(15) 1.39(1)
Ti(1) Cl(1) 2.407(3) c(1n C(16) 1.52(1)
Ti(1) - Cl(2) 2.413(3) C(12) C(13) 1.44(1)
Ti(1) S(1) 2.539(3) C(12) c{amn 1.50(1)
Ti(1) S(2) 2.534(3) C(13) C(14) 1.42(1)
Ti(1) S(3) 2.570(3) C(13) C(18) 1.49(1)
Ti(1) (6(¢))] 2.38(1) C(14) C(15) 1.43(1)
Ti(1) C2) 2.39(1) C(14) C(19) 1.51(1)
Ti(1) C(3) 2.37(1) C(15) C(20) 1.51(1)
Ti(1) C4) 2.41(1) c@n C22) 1.40(1)
Ti(1) C(5) 2.40(1) C21) C(25) 1.41(1)
Ti(2) S(1) 2.299(3) c@2n C(26) 1.52(1)
Ti(2) S(2) 2.297(3) C(22) C(23) 1.43(1)
Ti(2) S4) 2.277(3) C(22) C@27) 1.49(1)
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C(23) C(24) 1.42(1) C(24) C(29) 1.50(1)
C(23) C(28) 1.51(1) C(25) C(30o) 1.49(1)
C24) C(25) 1.43(1)

Estimated standard deviations in the least significant figure are given in parentheses.
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Table S23. Bond Lengths (A) Involving the Hydrogen Atoms in
[(CpTiCl)(CpTi)(Cp*Ru);(13-S)41-CH,Cl, (6-:CH,Cl,)

atom atom distance atom atom distance
Cc H( 0.950 C(19) H(22) 0.950
C®2) H(2) 0.950 C(20) H(23) 0.951
C@3) H(@3) 0.950 C(20) H(24) 0.951
C) H(4) 0.949 C(20) H(25) 0.951
C(5) H(S) 0.950 C(26) H(26) 0.951
C(6) H(6) 0.950 C(26) H(27) 0.950
) H(7) 0.950 C(26) H(28) 0.951
C(8) “H(8) 0.950 c2n H(29) 0.950
c® H(9) 0.950 C@27) H(30) 0.950
C10) H(10) 0.950 c@27n HGBD 0.950
C(16) H(11) 0.951 C(28) H(32) 0.950
C(16) H(12) 0.951 C(28) H(33) 0.950
C(16) H(13) 0.950 C(28) H(34) 0.950
c(7) H(14) 0.951 C(29) H(35) 0.950
c(17 H(15) 0.950 C(29) H(36) 0.949
Cc(7y H(16) 0.951 C(29) H(37) 0.951
C(18) H(17) 0.950 C(30) H(38) 0.951
C(18) H(18) 0.951 C(30) H(39) 0.951
C(18) H(19) 0.951 C(30) H(40) 0.949
C(19) H(20) 0.949 C(31) H(41) 0.950
C(19) HQ21) 0.951 C(31) H(42) 0.950

Estimated standard deviations in the least significant figure are given in parentheses.
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Table S24. Bond Angles (deg) Involving the Nonhydrogen Atoms in
[(CpTiCly)(CpTi)(Cp*Ru),(u3-S)4]:CH,Cl, (6:CH,Cly)

atom atom atom angle atom atom atom angle
Ru(2) Ru(1) Ti(2) 62.44(4) S(4) Ru(l) C(13) 89.7(3)
Ru(2) Ru(1) S(1) 96.82(6) S(4) Ru(1) C(14) 121.43)
Ru(2) Ru(l) S(3) 52.66(6) S(4) Ru(1) c(15) 151.2(3)
Ru(2) Ru(1) S(4) 52.61(7) can Ru(1) C(12) 36.03)
Ru(2) Ru(1) c(1) 172.4(2) can Ru(1) C(13) 61.6(3)
Ru(2) Ru(l) C(12) 137.5(3) can - Ru(l) C(14) 61.8(3)
Ru(2) Ru(1) C(13) 110.8(2) can Ru(1) C(15) 36.8(3)
Ru(2) Ru(1) C(14) 112.9(2) C(12) Ru(1) C(13) 37.6(3)
Ru(2) Ru(1) c(15) 141.9(3) C(12) Ru(1) C(14) 62.0(3)
Ti(2) Ru(1) s(1) 50.38(7) C(12) Ru(l) C(15) 61.6(3)
Ti(2) Ru(1) S(3) 87.74(7) C(13) Ru(1) C(14) 37.23)
Ti(2) Ru(1) S(4) 50.21(7) C(13) Ru(1) C(15) 62.6(4)
Ti(2) Ru(1) can 122.1(2) C(14) Ru(1) C(15) 37.8(3)
Ti(2) Ru(1) C(12) " 116.0(2) Ru(1) Ru(2) Ti(2) 60.34(4)
Ti(2) Ru(1) c(13) 136.0(3) Ru(1) Ru(2) S(2) 95.73(6)
Ti(2) Ru(1) C(14) 171.5(3) Ru(1) Ru(2) S(3) 52.64(6)
Ti(2) Ru(1) C(15) 149.8(3) Ru(1) Ru(2) S(4) 52.56(6)
S(1) Ru(1) S(3) 80.02(8) Ru(l) Ru(2) c@n 157.6(3)
S(1) Ru(1) S(4) 100.04(8) Ru(1) Ru(2) C(22) 125.4(2)
S(1) Ru(1) can 90.6(2) Ru(1) Ru(2) C23) 113.6(2)
S(1) Ru(1) C(12) 114.0(3) Ru(1) Ru(2) C(24) 128.7(2)
S() Ru(1) C(13) 150.8(2) Ru(1) Ru(2) C(25) 162.5(3)
S(1) Ru(l) C(14) 138.0(3) Ti(2) Ru(2) S(2) 49.45(7)
S(1) Ru(1) c5) 101.3(3) Ti(2) Ru(2) S(3) 86.33(6)
S(3) Ru(1) S(4) 104.63(9) Ti(2) Ru(2) S(4) 49.27(7)
S(3) Ru(1) can 131.1(3) Ti(2) Ru(2) C2l) 115.1Q2)
S(3) Ru(1) C(12) 156.3(2) Ti(2) Ru(2) C(22) 126.0(2)
S(3) Ru(1) C(13) 124.3(3) Ti(2) Ru(2) C(23) 156.8(2)
S@3) Ru(1) C(14) 94.6(3) Ti(2) Ru(2) C(24) 165.7(2)
S@3) Ru(1) C(15) 97.9(3) Ti(2) Ru(2) C(25) 131.1(2)
S(4) - Ru(l) can 124.3(3) S(2) Ru(2) S(3) 80.95(8)
S(4) Ru(l) C(12) 92.1(3) S(2) Ru(2) S(4) 97.73(8)
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S(2) Ru(2) c@2n 95.7(2) Cl(2) Ti(1) S 150.9(1)
S(2) Ru(2) C(22) 130.7(3) Cl(2) Ti(1) S(2) 86.8(1)
S(2) Ru(2) C(23) 148.8(2) Cl(2) Ti(1) S(3) 78.60(9)
S(2) Ru(2) C(24) 116.3(3) Cl(2) Ti(1) c(1) 85.7(4)
S(2) Ru(2) C(25) 87.3(2) cl2) Ti(1) C2) 118.9(4)
S(3) Ru(2) S(4) 104.56(9) Cl(2) Ti(1) C@3) 130.4(3)
S(3) Ru(2) c@2l) 148.7(3) Cl2) Ti(1) @) 104.4(4)
S(3) Ru(2) C(22) 144.02) Cl(2) Ti(1) c5) 77.6(3)
S@3) Ru(2) C(23) 108.0(2) s(1) Ti(1) S(2) 82.10(9)
S(3) Ru(2) C(24) 92.1(2) S(1) Ti(1) S(3) 72.47(8)
S(3) Ru(2) C(25) 111.33) S(1) Ti(1) c(1) 122.6(4)
S(4) Ru(2) c@n 106.8(3) s(1) Ti(1) CQ) 89.1(4)
S(4) Ru(2) C(22) 89.3(2) S(1) Ti(1) C@3) - 77.5(3)
S(4) Ru(2) C(23) 108.2(3) S(1) Ti(1) C(4) 98.5(4)
S(4) Ru(2) C(24) 144.2(2) S(1) Ti(1) c5) 129.2(4)
S(4) Ru(2) C(25) 144.1(3) S(2) Ti(1) S(3) 73.37(8)
c@n Ru(2) C(22) 36.7(3) S(2) Ti(1) c(1) 124.5(4)
c@1) Ru(2) C(23) 60.9(3) S(2) Ti(1) C(2) 126.4(4)
c1) Ru(2) C(24) 61.3(3) S(2) Ti(1) C@3) 94.5(4)
c@1) Ru(2) C(25) 37.4(3) S(2) Ti(1) C(4) 75.003)
Cc2) Ru(2) C(23) 36.2(3) S(2) Ti(1) C(5) 91.1(4)
C(22) Ru(2) C(24) 60.6(3) S(3) Ti(1) c@) 155.7(3)
C(22) Ru(2) C(25) 61.9(3) S(3) Ti(1) CQ2) 151.6(3)
C(23) Ru(2) C(24) 36.0(3) - S@3) Ti(1) C(3) 148.8(3)
C(23) Ru@ ~ C@5)  61.503) S(3) Ti(1) C4) 148.0(3)
C(24) Ru(2) C(25) 37.2(3) S(3) Ti(1) C(5) 152.2(3)
CI(1) Ti(1) Cl(2) 91.2(1) c(1) Ti(1) C(2) 33.6(4)
cK(1) Ti(1) S(1) 86.5(1) c(1) Ti(1) C@3) 53.3(4)
Cl(1) Ti(1) S(2) 152.3(1) c) Ti(1) C4) 54.2(4)
Cl(1) Ti(1) S(3) 79.16(9) c() Ti(1) C(5) 33.7(4)
cI(1) Ti(1) c() 82.8(4) C@) Ti(1) C3) 32.4(4)
CK(1) Ti(1) C(2) 78.3(3) C@2) Ti(1) C(4) 54.2(4)
CI(1) Ti(1) Cc@3) 107.5(4) C(2) Ti(1) C(5) 55.6(4)
CI(1) Ti(1) C(4) 131.93) c@) Ti(1) C(4) 31.1(4)
CI(1) Ti(1) C(5) 115.5(5) C@3) Ti(1) C(5) 52.8(4)
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C4

Ru(1)
Ru(l)
Ru(1)
Ru(1)
Ru(1)
Ru(1)
Ru(1)
Ru(1)
Ru(1)
Ru(2)
Ru(2)
Ru(2)
Ru(2)
Ru(2)
Ru(2)
Ru(2)
Ru(2)
S(1)

S

S(1)

S(1)

S(1)

S(1)
S(1)
S
S(2)
S(2)
S(2)
S(2)
S(2)
S(4)
S(4)
S(4)
S(4)

Ti(1)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)

Ti(2)

Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)

C(5)
Ru(2)
S(1)
S(2)
S(4)
C(6)
C(7)
C(8)
C(9)
C(10)
S(1)
S(2)
S(4)
C(6)
C(7)
C(8)
C(9)
C(10)
S(2)
S(4)
C(6)
)
C®)
C)
C(10)
S(4)
C(6)
C
C(8)
C9)
C(10)
C(6)
c(7)
C(@8)
C(©9)

32.3(4)

57.22(3)
52.94(7)
95.13(7)
51.26(7)
124.2(5)
154.7(5)
164.3(4)
131.0(4)
113.8(3)
94.60(8)
51.99(6)
50.33(7)
122.5(4)
118.1(3)
137.9(4)
171.7(4)
149.1(5)
92.9(1)

103.6(1)
134.4(5)
145.7(3)
114.4(4)
90.9(3)

101.4(4)
101.3(1)
129.9(6)
99.2(4)

94.8(3)

121.6(4)
150.8(3)
84.8(3)

]05.2(5)_

137.7(4)
134.0(4)

549

S4)
C(6)
C(6)
C(6)
C(6)
C(7)
C)
C(7)
C@®)
C®)
C©)
Ru(1)
Ru(1)
Ti(1)
Ru(2)
Ru(2)
Ti(1)
Ru(1)
Ru(1)
Ru(2)
Ru(l)
Ru(1)
Ru(2)
Ti(1)
Ti(1)
C©2)
Ti(1)
Ti(1)
C(1)
Ti(1)
Ti(1)
CQ)
Ti(1)
Ti(1)
C(3)

Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
Ti(2)
S(1)
S(1)
S(1)
S(2)
S(2)
S(2)
S(3)
S(3)
S(3)
S4)
S(4)
S(4)
c(1)
(&¢))
(1)
C2)
C(2)
C(2)
C(3)
C(3)
C@3)
C4)
C4)
C4)

C(10)
C
C(8)
C(9)
C(10)
C@®)
C)
C(10)
C©o)
C(10)
C(10)
Ti(1)
Ti(2)
Ti(2)
Ti(1)
Ti(2)
Ti(2)
Ru(2)
Ti(1)
Ti(1)
Ru(2)
Ti(2)
Ti(2)
C2)
c(s)
C(5)
c)
Cc@3)
C(3)
C2)
C(4)
C(4)
C(3)
C(5)
C(5)

99.9(4)
33.4(5)
55.6(4)
55.9(4)
33.5(4)
33.1(4)
55.4(4)
55.6(5)
33.8(4)
56.2(4)
34.2(4)
102.93(9)
76.68(8)
91.8(1)
102.36(9)
78.56(8)
91.98(9)
74.70(7)
103.89(8)
103.14(9)
74.83(8)
78.53(9)
80.4(1)
73.5(6)
73.9(7)
108(1)
72.9(6)
73.2(6)
104(1)
74.4(7)
75.9(7)
114(1)
73.0(8)
73.5(7)
108(1)



Ti(1)
Ti(1)
cQ)
Ti(2)
Ti(2)
c(7)
Ti(2)
Ti(2)
C(6)
Ti(2)
Ti(2)
c()
Ti(2)
Ti(2)
C(8)
Ti(2)
Ti(2)
C(6)
Ru(1)
Ru(1)
Ru(1)
C(12)
C(12)
C(15)
Ru(1)
Ru(1)
Ru(1)
can
can
cQ3)
Ru(l)

Ru(1)
C(12)
C(12)

Ru(1)’

C(5)

C(5)
C(5)
C(6)
C(6)

C(6)

c)
c)
Ccn
C(8)
C(@®)
C@®)
C©)
c®)

- C)
c(10)

C(10)
C(10)
can
can
C(11)
ca1)
can
c(11)

C(12)-

Cc(12)
C(12)
C(12)
C(12)
C(12)
C(13)
C(13)
C(13)
C(13)
C(13)

c(1)
&C))
C4
C(7)
C(10)
C(10)
C(6)
C@®)
C(8)
C(7)
CO)
CO)
C(8)
C(10)
C(10)
C(6)
C(©9)
C©)
C(12)
c(15)
C(16)
c(15)
C(16)
C(16)
cany
C(13)
c(17)
C(13)
cQa7)
c(17)
C(12)
C(14)
c(18)
c(14)
C(18)

72.4(7)
74.2(8)
107(1)
71.8(8)
72.9(7)
107(1)
74.8(8)
74.3(7)
110(1)
72.7(7)
73.2(6)
108(1)
73.0(6)
73.2(6)
108(1)
73.6(7)
72.6(7)
107(1)
73.1(5)
70.1(6)
126.6(6)
109.9(9)
124.0(9)
126(1)
70.9(5)
70.3(5)
127.9(7)
107.6(9)
126.9(9)
125(1)
72.1(5)
71.5(5)
127.9(7)
107.5(8)
126(1)
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C(14)
Ru(1)
Ru(1)
Ru(1)
Cc(3)
C(13)
C(15)
Ru(l)
Ru(1)
Ru(1)
c(1n
cay
C(14)
Ru(2)
Ru(2)
Ru(2)
C(22)
C(22)
C(25)
Ru(2)
Ru(2)
Ru(2)
c@2y
C(21)
C(23)
Ru(2)
Ru(2)
Ru(2)
C(22)
C(22)
C(24)
Ru(2)
Ru(2)
Ru(2)
C(23)

C(13)
C(14)

- C(14)

C(14)
C(14)
C(14)
C(14)
C(153)
C(15)
C(15)
C(15)
c(@s)
C(15)
c@2n
C21)
C21)
c@2n
C(21)
c@2n
C(22)
C(22)
C(22)

cQ2)

C(22)
C(22)
C(23)
C(23)
C(23)
C(23)
C(23)
C(23)
C(24)
C(24)
C24)
C(24)

C(18)
C(13)
c@5)
C(19)
C(15)
C(19)
C(19)
c(11)
C(14)
C(20)
C(14)
C(20)
C(20)
C(22)
C(25)
C(26)
C(25)
C(26)
C(26)
c@1)
C(23)
cEn
C(23)
cQ7)
c@7)
C(22)
C(24)
C(28)
C(24)
C(28)
C(28)
C(23)
C(25)
C(29)
C(25)
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126.5(9)
71.3(5)
69.4(5)
126.9(6)
107.0(8)
128(1)
125(1)
73.1(5)
72.8(5)
127.5(7)
108.1(9)
127(1)
124.309)
75.1(5)
72.5(5)
125.7(6)
110.2(8)
125(1)
125(1)
68.2(5)
73.8(5)
128.0(6)
107.5(8)
126.6(9)
125.5(9)
69.9(4)
70.1(5)
134.6(6)
107.18)
126.1(9)
125.6(9)
73.9(5)
69.2(5)
128.1(6)
109.0(8)
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C(23)
C(25)
Ru(2)
Ru(2)
Ru(2)

Estimated standard deviations in the least significant figure are given in parentheses.

C(24)
C(24)
C(25)
C(25)
C(25)

C(29)
C(29)
c@1)
C(24)
C(30)

124.1(9)
127(1)
70.1(5)
73.6(5)
130.0(6)

S51

C@1)
c21)
C(24)
CI(3)

C(25)
C(25)
C(25)
C@31)

C(24)
C(30)
C(30)
Cl(4)

106.1(9)
129(1)
124(1)
116.8(8)
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Table S25. Bond Angles (deg) Involving the Hydrogen Atoms in
[(CpTiCly)(CpTi)(Cp*Ru),(u3-S)4]: CH1Cl; (6:CH,Cly)

atom atom atom angle atom atom atom angle

Ti(1) C(1) H(1) 118.50 C(11) cQ6) H(13) 109.60
C®2) C) H(1) 126.10 H(11) C(16) H(12) 109.33
C(5) C) H(1) 126.19 H(11) C(16) H(13) 109.43
Ti(1) C(2) H(2) 118.21 H(12) C(16) H(13) 109.42
C) C(2) H(2) 127.93 C(12) C(17) H(14) 109.55
C@3) C2) H(2) 128.03 C(12) C(7) H(15) 109.63
Ti(1) C(3 H(@3) 117.91 C(12) c7 H(16) 109.59
C(2) C@3) H(3) 123.19 H(14) c(17 H(15) 109.35
C4) C(3) H(3) 1 23.21 H(14) cQ7) H(16) 109.30
Ti(1) C4) H(4) 119.40 H(15) c(17) H(16) - 109.41
C(3) C4) H(4) 125.92 C(13) C(18) H(17) 109.63
C(5) C4) H4) 125.97 C(13) -C(18) H(18) 109.57
Ti(1) C(S) H(5) 118.77 C(13) C(18) H(19) 109.55
C() C(®) H(5) 126.73 H(17) C(18) H(18) 109.39
C4) C(5) H(5) 126.75 H(17) C(18) H(19) 109.38
Ti(2) C(6) H(6) 120.83 H(18) C(18) H(19) 109.30
c C(6) H(6) 126.38 C(14) c19) H(20) 109.56
C(10) C(6) H(6) 126.33 C(14) C(19) H(21) 109.45
Ti(2) C H(7) - 117.77 C(14) C(19) H(22) 109.48
C(6) _ Cc(?) H(7) 124.87 H(20) c(19) H(21) 109.47
C(8) c( H(7) 124.91 H(20) C(19) H(22) 109.52
Ti(2) C(@®) H() 119.83 HQ2D) - C(19) H(22) 109.35
C(7 C(8) H(8) 126.16 C(15) C(20) H(23) 109.60
CO) C(8) H(8) 126.21 C(15) C(20) H(24) 109.57
Ti(2) C® H(9) 119.39 C(15) C(20) H(25) 109.59
C(8) CO® H() 126.26 H(23) C(20) H(24) 109.35
C(10) C9 H(©) 126.22 H(23) C(20) H(25) 109.37
Ti(2) C(10) H(10) 119.31 H(24) C(20) H(25) 109.35
C(6) C(0) H(10) 126.26 C21) C(26) H(26) 109.53
CO® C(10) H(10) 126.43 c@2n C(26) H27) 109.59
C(11) C(l6) H(11) 109.52 C(21) C(26) H(28) 109.52
can C(16) H(12) 109.53 H(26) C(26) H(27) 109.44
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H(26)
HQ7)
C(2)
C(22)
C(22)
H(29)
H(29)
H(30)
C23)
C(23)
C(23)
H(32)
H(32)
H(33)
C(24)
C(24)

Estimated standard deviations in the least significant figure are given in parentheses.

C(26)
C(26)
C@7)
c@mn
C@27)
@7
C@27)
c@27)
C(28)
C(28)
C(28)
C(28)
C(28)
C(28)
C(29)
C(29)

H(28)
H(28)
H(29)
H(30)
H@31)
H(30)
HG31)
HG
H(32)
H(33)
H(34)
H(33)
H(34)
H(34)
H(35)
H(36)

109.35
109.40
109.51
109.52
109.48
109.45
109.43
109.43
109.48
109.50
109.51
109.42
109.46
109.46
109.47
109.53
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CQ4)
H(35)
H(35)

HG6) |

C(25)
C(25)
C(25)
H(38)
H(38)
H(39)
Cl(3)
Cl(3)
Cl(4)
Cl(4)
H(41)

C(29)
C(29)
C(29)

cQ9y)

C(30)
C(30)
C(30)
C(30)
C(30)
C(30)
cG31)
Cc@31)
C@31)
C@31)
C@3l)

H@37)
H(36)
H(G37)
H(37)
H(38)
H(39)
H(40)
H(39)
H(40)
H(40)
H(41)
H(42)
H(41)
H(42)
H(42)

109.44
109.52
109.40
109.47
109.48
109.48
109.56
109.35
109.48
109.47
107.70
107.68
107.51
107.52
109.45
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 Table S26. Atomic Coordinates and B(eq) Values for
[(TiCl3)(CpTi)(Cp*Ru),(13-8)4]-CH,Cl, (7-CH,Cl,)

atom X y z B(eq).
Ru(1) 0.02148(6) 0.15847(3) 0.21070(3) 2.22(1)
Ru(2) 0.21705(6) 0.12630(3) 0.32364(3) 2.26(1)
Ti(1) -0.0796(1) 0.16664(7) 0.39855(7) ' 3.31(3)
Ti(2) -0.0117(1) 0.03139(6) 0.29974(7) . 2.78(3)
Cl(1) -0.2347(2) 0.2564(1) 0.3770(1H) | 4.78(6)
Cl(2) 0.0286(2) 0.2166(1) 0.5027(1) 4.38(5)
Cl(3) -0.2463(2) 0.1085(1) 0.4669(1) 5.50(6)
Cl4) 0.1575(3) 0.4169(2) 0.3808(2) 10.4(1)
CI(5) -0.1111(4) .0.4504(2) 0.4253(2) 12.7(1)
S -0.1656(2) 0.11582(9) - 0.28047(9) 2.70(4)
S(2) 0.0722(2) 0.07180(9) 0.41201(10) 2.90(4)
S(3) 0.0766(2) 0.22098(9) 0.31781(10) 2.73(4)
S4) 0.1527(2) 0.06147(%) 0.21919(9) 2.65(4)
C(D) 0.031(1) -0.0830(5) 0.284(2) 9.3(4)
C(2) -0.018(3) -0.0757(7) 0.350(1) 11.8(7)
C3) -0.143(3) -0.0536(9) 0.346(1) 11.6(7)
C) -0.177(2) -0.0497(6) 0.272(1) 95(5)
C(5) -0.067(2) -0.0687(6) 0.2353(6) 7.5(4)
- C(6) -0.1165(8) 0.1724(4) 0.1111(4) 3.5(2)
Cn 0.0030(9) 0.1463(4) 0.0851(4) 4.1(2)
C®®) 0.1088(8) 0.1902(5) 0.1012(4) 4.4(2)
C% 0.0567(10) 0.2470(4) 0.1365(4) 4.6(2)
C(10) -0.0878(9) 0.2365(4) ' 0.1451(4) 4.1(2)
can -0.2545(10) 0.1430(6) 0.0984(5) 9.6(4)
C(12) 0.017(1) 0.0811(5) 0.0399(5) 10.8(4)
C(13) 0.2495(10) 0.1836(7) 0.0724(5) 10.9(4)
C(14) 0.131(1) 0.3108(5) 0.1542(6) 11.4(4)
C(15) -0.190(1) 0.2842(6) 0.1742(5) 11.5(4)
C(16) 0.4048(7) 0.0736(4) 0.3542(5) 3.7(2)
Cc(17) 0.4276(7) 0.1114(4) 0.2895(4) 3.0(2)
C(18) 0.4151(7) 0.1794(4) 0.3055(4) 3.3(2)
C(19) 0.3860(7) 0.1852(4) 0.3824(5) 3.8(2)
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CQ20)
c@n
C(22)
C(23)
C(24)
C(25)
C(26)
H(1)
H(2)
H(3)
H()
H(5)
H(6)
H(7)
H(8)
H(9)

H(10)

H(11)
H(12)
H(13)
H(14)
H(15)

H(16)

H(17)
H(18)
H(19)
H(20)
H(21)
H(22)
H(23)
H(24)
H(25)
H(26)
HQ27)
H(28)

0.3813(7)
0.4200(9)
0.4766(8)
0.4462(9)
0.3769(8)
0.3652(9)
0.006(1)
0.1209
0.0312
-0.1995
-0.2617
-0.0615
-0.2973
-0.3071
-0.2469
-0.0687
0.0457
0.0815
0.2885
0.2459
0.3033
0.2067
0.1610
0.0719 -
-0.1452
-0.2514
-0.2384
0.3390
0.4367
0.4939
0.4124
0.4868
0.5615
0.5391
0.3910

0.1192(5)
-0.0018(5)
0.0805(4)
0.2378(4)
0.2495(5)
0.1022(6)
0.3905(5)
-0.0963
-0.0850
-0.0427

~0.0361

-0.0714
0.1382
0.1721
0.1000
0.0588
0.0916
0.0524
0.1424
0.1838
0.2205
0.3012
0.3305
0.3413
0.3233
0.2969
0.2630
-0.0200
-0.0217
-0.0111
0.0482
0.1149
0.0590
0.2364
0.2354
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0.4131(4)
0.3635(6)
0.2177(5)
0.2557(5)
0.4253(5)
0.4952(5)
0.4091(8)
0.2723
0.3961
0.3872
0.2502
0.1821
0.1452
0.0666
0.0751
0.0364
-0.0093
0.0643
0.0899
0.0190
0.0902
0.1866
0.1090
0.1784
0.1936
0.1345
0.2131
0.3828
0.3160
0.3975
0.1996
0.1810
0.2273
0.2430
0.2110

4.1(2)
7.2(3)
5.3(2)
6.4(3)

. 6.4(3)

7.1(3)
10.7(4)
11.1947
14.1107
13.9007
11.4350
9.0025
11.4684
11.4684
11.4684
12.9179
12.9179
129179
13.1124
13.1124
13.1124
13.6504
13.6504
13.6504
13.8392
13.8392
13.8392
8.6574
8.6574
8.6574
6.3506
6.3506
6.3506
7.6759
7.6759
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H(29)
H(30)
H(31)
H(32)
H(33)
H(34)

H@35)

H(36)
H@37)

Estimated standard deviations in the least significant figure are given in parentheses.

0.4283
0.4617
0.3085
0.3547
0.3499
0.2901

0.4453
-0.0311
0.0201

0.2789
0.2722
02773
0.2400
0.1425
0.0726
0.0807
0.3613
0.3659
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0.2813
0.4247
0.4027
0.4758
0.5227
0.5002
0.5142
0.3713
0.4545

7.6759
7.7094
7.7094
7.7094
8.5775
8.5775
8.5775
12.8687
12.8687
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Table S27. Anisotropic Displacement Parameters for
[(TiCl3)(CpTi)(Cp*Ru)y(13-S)4]-CH,Cl, (7-CH,Cly)

atom Uy Uy Us; Upz Up Uas
Ru(l) 0.0308(3) 0.0272(3) 0.0261(3) -0.0013(3) -0.0015(2) 0.0050(3)
Ru(2) 0.0304(3) 0.0279(3) 0.0274(3) 0.0007(3) -0.0029(2) 0.0026(2)
Ti(1) 0.0464(8) 0.0438(8) 0.0353(8) 0.0013(7) -0.0035(6) -0.0036(7)
Ti(2) 0.0440(8) 0.0279(7) 0.0337(7) -0.0048(6) -0.0007(6) 0.0040(6)
Ci(1) - 0.054(1) 0.068(1) 0.060(1) 0.023(1) -0.008(1) -0.010(1)
Cl(2) 0.064(1) 0.064(1) 0.037(1) 0.006(1) -0.0085(10) -0.013(H)
CI(3) 0.058(1) 0.098(2) 0.054(1) -0.009(1) 0.022(1) 0.009(1)
Cl(4) 0.122(3) 0.098(2) 0.177(3) 0.001(2) 0.009(3) 0.041(2)
CI(5) 0.171(4) 0.106(3) 0.210(4) -0.006(3) 0.053(3) 0.006(3)
S(1) 0.0301(9) 0.042(1) 0.0301(9) -0.0031(8) -0.0012(7) 0.0025(8)
S(2) 0.038(1) 0.041(1) 0.0307(10)  0.0007(9)  -0.0012(8)  0.0076(8)
S(3) 0.039(1) 0.0312(10) 0.0330(10) 0.0049(8) 0.0007(8) -0.0023(8)
S(4) 0.037(1) 0.0319(10) 0.0318(9) 0.0036(8) 0.0003(8) -0.0015(8)
c) 0.069(8) 0.023(5) ' 02602 0.003(5) -0.01(1) 0.00(1)
o)) 0.31(3) 0.042(9) 0.09(1) -0.07(1) -0.07(2) 0.041(9)
C(3) 0.22(2) 0.07(1) 0.16(2) -0.09(1) 0.13(2) -0.04(1)
C4) 0.075(9) 0.035(6) ‘ 0.25(2) -0.019(6) -0.06(1) 0.01(1)
C(5) 0.17(1) - 0.037(7) 0.079(8) -0.048(8) -0.01(1) -0.011(6)
C(6) 0.044(5) 0.065(6) 0.024(4) -0.011(4) -0.008(3) 0.021(4)
C() 0.077(6) 0.051(5) 0.027(4) 0.017(5) -0.007(4) 0.011(4)
C(8) 0.047(5) 0.088(7) 0.030(4) 0.000(5) -0.003(4) 0.023(5)
C®) 0.086(7) 0.047(5) 0.039(5) -0.028(5) -0.029(5) 0.025(4)
C(10) 0.086(7) 0.054(5) 0.017(4) 0.035(5) -0.003(4) 0.01 2(4)
can 0.086(8) 0.20(1) 0.076(7) -0.078(8) -0.044(6) 0.069(8)
C(12) 0.27(2) 0.090(9) 0.044(6) 0.062(10)  -0.030(8) -0.026(6)
C(13) 0.062(7) 0.30(2) 0.058(7) 0.030(9) 0.025(5) 0.075(9)
C(14) 0.24(1) 0.088(8) 0.100(9) -0.103(9) -0.084(9) 0.066(7)
c(15) 0.23(1) 0.17(1) 0.040(6) 0.16(1) 0.017(7) 0.029(7)
C(16) 0.031(4) 0.041(5) 0.068(6) 0.007(4) -0.004(4) 0.005(4)
c(17) 0.031(4) 0.042(5) 0.039(4) - 0.004(3) ;0.005(3) -0.005(4)
C(18) 0.034(4) 0.046(5) 0.044(5) -0.004(4) -0.008(4) 0.007(4)
C(19) 0.030(4) 0.056(5) 0.056(5) 0.002(4) -0.010(4) -0.012(4)
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C(20)
c@1)
C(22)
C(23)
C(24)
C(25)

cQRe)

0.032(4)
0.067(7)
0.040(5)
0.068(6)
0.047(6)
0.058(6)
0.103(10)

0.083(7)
0.064(7)
0.089(7)
0.064(6)
0.105(8)
0.17(1)

0.061(8)

0.039(5)
0.14(1)

0.073(6)
0.109(8)
0.091(7)
0.042(5)
0.24(2)

-0.005(4)
0.021(5)

-0.007(5)
-0.041(5)
-0.003(5)
-0.006(7)
-0.002(7)

-0.012(4)
-0.009(7)
0.014(4)

-0.029(6)
-0.016(5)
-0.016(5)
-0.01(1)

Estimated standard deviations in the least significant figure are given in parentheses.
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0.019(5)
0.027(7)
-0.028(6)
0.041(6)
-0.053(6)
0.021(6)
0.044(9)
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Table S28. Bond Lengths (A) Involving the Nonhydrogen Atoms in
[(TiCl3)(CpTi)(Cp*Ru)s(13-S)4]- CH,Cly (7:CH2Cly)

atom atom distance atom atom distance
Ru(1) Ru(2) 2.8141(8) Ti(2) C@3) 2.30(D)
Ru(1) Ti(2) 2.995(1) Ti(2) C4 2.33(1)
Ru(1) S 2.406(2) Ti(2) C(5) 2.345(9)
Ru(1) S(3) 2.321(2) Cl(4) C(26) 1.68(1)
Ru(1) S(4) 2.317(2) CI(5) C(26) 1.68(1)
Ru(1) C(6) 2.217(6) C) CQ2) ‘ 1.30(2)
Ru(1) c 2.247(7) Cc) C(5) 1.31(2)
Ru(1) C(8) 2.242(8) C2) C3) 1.31(2)
Ru(h) c® 2.227(7) C@3) C4) 1.36(2)
Ru(l) C(10) 2.198(7) C4) C(5) 1.33(2)
Ru(2) Ti(2) 2.956(1) C(6) C) 1.38(1)
Ru(2) S(2) 2.409(2) C(6) C(10) 1.43(1)
Ru(2) S(3) 2.330(2) C(6) C(11) 1.49(1)
Ru(2) S4) 2.329(2) c) C(8) 1.38(1)
Ru(2) ‘ C(16) 2.179(7) () C(12) 1.53(1)
Ru(2) c(an 2.199(7) C(8) CH®) 1.39(1)
Ru(2) C(18) 2.248(7) C(8) C(13) 1.50(1)
Ru(2) c(19) 2.262(7) : Cc) CQ0) 1.45(1)
Ru(2) C(20) 2.239(7) Cc®) C(14) 1.49(1)
Ti(1) CI(1) 2.367(2) C(10) C(15) 1.48(1)
Ti(1) Cl(2) 2.329(2) C(16) can 1.397(9)
Ti(1) CI(3) 2.371(2) C(16) C(20) 1.41(1)
Ti(1) S(1) 2.455(2) C(16) C2n 1.51(1)
Ti(1) S(2) 2.408(2) c(7 C(18) 1.381(9)
Ti(1) S(3) 2.391(2) camn C(22) 1.508(9)
Ti(2) S 2.276(2) ' Cc(18) Cc(19) 1.41(1)
Ti(2) S(2) 2.282(2) C(18) C(23) 1.49(1)
Ti(2) S(4) 2.274(2) C(19) C(20) 1.42(1)
Ti(2) C() 2.32(1) C(19) C(24) 1.49(1)
Ti(2) C(2) 2.30(1) C(20) C(25) 1.51(1)

Estimated standard deviations in the least significant figure are given in parentheses.
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Table S29. Bond Lengths (A) Involving the Hydrogen Atoms in
[(TiCl3)(CpTi)(Cp*Ru)z(13-S)4]-CH,Cl; (7-CH,Cly)

atom atom distance atom atom distance
c) H(1) 0.950 C(15) H(20) 0.950
C(2) H(2) 0.950 c2n H21) 0.950
C(3) H@G) 0.950 C(21) H(22) 0.950
C(4) H(4) 0.950 C(21) H(23) 0.950
C(5) H(5) 0.950 C(22) H(24) 0.950
Cc(n H(6) 0.950 C(22) H(25) 0.950
can H(7) 0.950 C(22) H(26) 0.950
Ccan H(®) 0.950 C(23) H(27) 0.950
C(12) H(9) 0.950 | C(23) H(28) 0.950
c(12) H(10) 0.950 ' C23) HQ9) 0.950
c(2) H(11) 0.950 C(24) H(30) 0.950
C(13) H(12) 0.950 C(24) H(31) 0.950
C(13) H(13) 0.950 C(24) H(32) 0.950
C(13) H(14) 0.950 C(25) H(33) 0.950
C(14) H(15) 0.950 C(25) H(34) 0.950
C(14) H(16) 0.950 C(25) H(@35) 0.950
C(14) H(17) 0.950 C(26) H(36) 0.950
C(15) H(18) 0.950 C(26) H(37) 0.950
C(15) H(19) 0.950 |

Estimated standard deviations in the least significant figure are given in parentheses.
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Table S30. Bond Angles (deg) Involving the Nonhydrogen Atoms in
[(TiCl3)(CpTi)(Cp*Ru)z(n3-S)4]-CH;Cl; (7-CH,Cl,)

atom atom atom angle atom atom atom angle
Ru(2) Ru(1) Ti(2) 61.08(3) S(4) Ru(1) C(8) 93.5(2)
Ru(2) Ru(1) S(1) 94.14(5) S(4) Ru(1) C9) 126.4(3)
Ru(2) Ru(1) S(3) 52.92(4) S(4) Ru(1) C(10) 151.7(2)
Ru(2) Ru(l) S(4) 52.92(4) C(6) Ru(1) 8()] 36.0(3)
Ru(2) Ru(1) C(6) 171.3(2) C(6) Ru(1) C(8) 60.9(3)
Ru(2) Ru(1) (6(g))] 135.9(2) C(6) Ru(1) oC)) | 62.1(3)
Ru(2) Ru(1) C(8) 114.2(2) C(6) Ru(1) C(10) 37.8(3)
Ru(2) Ru(1) C(9) 119.0(2) C(7) Ru(1) C(8) 35.8(3)
Ru(2) ‘Ru( 1) C(10) 14'8.4(2) C() Ru(l) o)) 60.4(3)
Ti(2) Ru(1) S(1) 48.35(5) C( Ru(1) C(10) 61.6(3)
Ti(2) Ru(1) €] 92.34(5) C(8) Ru(1) C©H) 36.3(3)
Ti(2) Ru(1) S(4) 48.65(5) C(8) Ru(1) C(10) 62.4(3)
Ti(2) Ru(1) C(6) 116.9(2) C9) Ru(1) C(10) 38.3(3)
Ti(2) Ru(1) c(h 115.3(2) Ru(1) Ru(2) Ti(2) 62.48(3)
Ti(2) Ru(1) C(8) 138.2(3) Ru(1) Ru(2) SQ) 99.19(5)
Ti(2) Ru(1) Co) - 174.5(3) Ru(1) Ru(2) S(3) 52.62(4)
Ti(2) Ru(1) C(10) 144.2(3) Ru(1) Ru(2) - S) 52.54(4)
S(1) Ru(l) S3) 85.89(6) Ru(1) Ru(2) C(16) 147.7(2)
S(1) Ru(1) S(4) 96.36(6) Ru(1) Ru(2) cam 117.7(2)
S(H Ru(1) C(6) 89.6(2) Ru(l) Ru(2) C(18) 111.8(2)
S(1) Ru(1) (N 115.7(2) Ru(1) Ru(2) C(19) 133.8(2)
S(1) Ru(1) C@8) 150.0(2) Ru(1) Ru(2) C(20) 170.4(2)
S(1) Ru(l) C(9) 135.8(3) Ti(2) Ru(2) S(2) 49.06(5)
S(1) Ru(1) C(10) 98.6(2) Ti(2) Ru(2) S(3) 93.15(5) °
S(3) Ru(1) S(4) 105.76(6) Ti(2) Ru(2) S(4) 49.23(5)
S(3) Ru(l) C(6) 135.3(2) Ti(2) Ru(2) C(16) 111.7(2)
S(3) Ru(1) C) 151.9(2) Ti(2) Ru(2) C(17) 126.7(2)
S(3) Ru(1) C®) 118.4(3) Ti(2) Ru(2) C(18) 159.8(2)
S(3) Ru(1) C9) 91.7(2) Ti(2) Ru(2) C(19) 160.3(2)
S(3) Ru(1) C(10) 99.2(2) _ Ti(2) Ru(2) CQ20) 126.5(2)
S4) Ru(1) C(6) 118.9(2) S2) Ru(2) S(3) 91.50(6)
S(4) Ru(1) 0¢)) 90.3(2) S(2) Ru(2) S(4) 96.92(6)
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SQ2) Ru(2) C(16) 97.9(2) CI(3) Ti(1) S(1) 90.70(8)
5(2) Ru(2) ca7 134.6(2) CI(3) Ti(1) S(2) 90.51(9)
S(2) Ru(2) C(18) 146.8(2) CI(3) Ti(1) S(3) 173.95(9)
S(2) Ru(2) C(19) 111.82) S(1) Ti(1) S(2) 87.90(7)
S(2) Ru(2) C(20) 86.5(2) S(1) Ti(1) S(3) 83.30(7)
S(3) Ru(2) S(4) 105.09(6) S(2) Ti(1) S(3) 90.05(8)
S(3) Ru(2) C(16) 153.5(2) Ru(l) Ti(2) Ru(2) 56.45(3)
S@3) Ru(2) C(17) 131.32) Ru(1) Ti(2) S(1) 52.18(5)
S(3) Ru(2) C(18) 97.8(2) Ru(1) Ti(2) S(2) 97.20(6)
S@3) Ru(2) Cc(19) 92.02) Ru(1) Ti(2) S(4) 49.92(5)
S@3) Ru(2) C(20) 119.9(2) Ru(1) Ti(2) c(1) 136.9(6)
S(4) Ru(2) C(16) 98.3(2) Ru(1) Ti(2) CQ2) 169.6(7)
S4) Ru(2) ca7) 86.7(2) Ru(1) Ti(2) CQ3) 151.4(8)
S(4) Ru(2) C(18) 111.1Q2) Ru(1) Ti(2) C(4) 123.6(4)
S4) Ru(2) C(19) 146.2(2) Ru(1) Ti(2) C(5) 118.6(3)
S(4) Ru(2) C(20) 134.92) Ru(2) Ti(2) S(1) 93.28(6)
C(16) Ru(2) ca7) 37.2(2) Ru(2) Ti(2) S(2) 52.89(5)
C(16) Ru(2) C(18) 61.7(3) "~ Ru(2) Ti(2) S(4) ~50.88(5)
C(16) Ru(2) ca19) . 61.6(3) Ru(2) Ti(2) c(1) 119.8(3)
C(16) Ru(2) C(20) 37.1(3) Ru(2) Ti(2) C(2) 123.8(6)
cam Ru(2) C(18) 36.2(2) Ru(2) Ti(2) C@3) 148.4(8)
a7 Ru(2) C(19) 60.6(3) Ru(2) Ti(2) C(4) 173.7(7)
ca7) Ru(2) C(20) 61.3(3) Ru(2) Ti(2) C(5) 140.6(6)
- C(18) Ru(2) C(19) 36.4(2) S(1) Ti(2) S@ 95.55(8)
C(18) -  Ru(2) C(20) 61.23) S(1) Ti(2) S(4) 101.40(8)
C(19) Ru(2) C(20) 36.7(3) S(1) Ti(2) c(1) 145.1(4)
CI(1) Ti(1) Cl(2) 95.05(9) S(1) Ti(2) C2) 135.2(8)
CI(1) Ti(1) Cl(3) 89.60(9) S(1) Ti(2) C(3) 102.2(7)
Ci(1) Ti(l) - S 87.96(8) S(1) Ti(2) C(4) 90.9(4)
CI(1) Ti(1) S(2) 175.86(9) S(1) Ti(2) C(5) 113.7(6)
CK(1) Ti(1) S(3) 89.41(8) S(2) Ti(2) S(4) 102.27(8)
Cl(2) Ti(1) Cl(3) 96.12(9) S(2) Ti(2) c(1) 112.7(7)
Cl(2) Ti(1) S(1) 172.56(9) S(2) Ti(2) ?)) 89.6(4)
Cl(2) Ti(1) S(2) 89.06(8) S(2) Ti(2) CQ3) 97.8(7)
Cl(2) Ti(1) S(3) 89.92(8) S(2) Ti(2) C4) 131.3(7)
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S(2) Ti(2) C(5) 142.8(4) Ti(2) C(3) C@) 74.3(8)
S(4) Ti(2) c) 92.4(5) C2) C(3) C(4) 106(2)
S(4) Ti(2) C) 120.9(8) Ti(2) C4) c@3) 71.6(8)
S@  Ti) C@3) 147.2(4) Ti(2) C4) C(5) 74.1(7)
S(4) Ti(2) C(4) 123.6(7) C@) C4) C(5) 107(1)
S(4) Ti(2) C(5) 94.2(4) Ti(2) C(5) c(1) 72.8(7)
c(1) Ti(2) CQ2) 32.7(5) Ti(2) C(5) C(4) 72.8(7)
c) Ti(2) C@3) 55.7(5) c(1) C(5) C(4) 110(1)
c(1) Ti(2) C(4) 55.3(4) Ru(1) C(6) 7 73.2(4)
C(1) Ti(2) C(5) 32.6(4) Ru(1) C(6) C(10) 70.4(4)
@) Ti(2) Cc@3) 33.2(5) Ru(1) C(6) can 127.4(5)
C) Ti(2) C) 54.7(6) () C(6) C(10) 108.3(7)
C(2) Ti(2) - C(5) 53.5(5) c() C(6) c(11) 126.009)
Cc@3) Ti(2) C@) 34.1(5) C(10) C(6) ca1) 125.4(9) -
C@3) Ti(2) C(5) 55.3(5) Ru(1) (7 C(6) 70.8(4)
C(4) Ti(2) C(5) 33.1(4) Ru(1) C(7) C(8) 71.9(4)
Ru(1) S(1) Ti(1) 92.66(7) Ru(1) () C(12) 127.4(5)
Ru(1) S(1) Ti(2) 79.47(6) C(6) C(7) C(8) 110.0(8)
Ti(1) S(1) Ti(2) 87.74(7) C(6) c C(12) 125.6(9)
Ru(2) S(2) Ti(1) 87.99(7) C(8) C(7) C(12) 124.2(9)
Ru(2) S(2) Ti(2) 78.06(6) Ru(1) C(8) C(7) 72.3(5)
Ti(1) S(2) Ti(2) 88.76(7) °  Ru(l) C(@8) C©) 71.2(5)
* Ru(1) S(3) Ru(2) 74.46(5) Ru(1) C(@®) c(13) 130.9(6)
Ru(1) S(3) Ti(1) 96.51(7) (7 C(8) C9) 108.3(8)
Ru(2) S(3) Ti(1) 90.23(7) (o¢)) C®) C(13) 125(1)
Ru(1) S(4) Ru(2) 74.55(5) c©) C@®) C(13) 126(1)
Ru(1) S(4) Ti(2) 81.42(7) Ru(1) C9) C(8) 72.4(5)
Ru(2) S(4) Ti(2) 79.89(6) Ru(1) C) C(10) 69.8(4)
Ti(2) ) Q) 72.9(8) Ru(1) C() C(14) 128.8(6)
Ti(2) c(1) C5) 74.6(7) C(8) C©) C(10) 108.0(7)
Cc©) ) C(5) 107(2) C(8) C) C(14) 126(1)
Ti(2) (o)) cQ) 74.5(8) C(10) C) C(14) 125(1)
Ti(2) c@) C@3) 73.1(9) Ru(1) C(10) C(6) 71.8(4)
c) Cc@) C@3) 111(2) Ru(1) C(10) C9) 71.9(4)
Ti(2) C®3) C(2) 73.8(9) Ru(1) C(10) C(15) 126.1(5)
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C(6)

C(6)

o))

Ru(2)
Ru(2)
Ru(2)
C(17)
cQ17)
C(20)
Ru(2)
Ru(2)
Ru(2)
C(16)
C(16)
C(18)
Ru(2)
Ru(2)

Estimated standard deviations in the least significant figure are given in parentheses.

C(10)
C(10)
C(10)
C(16)
C(16)
C(16)
C(16)
C(16)
C(16)
cQ7)
ca7)
c(17)
ca17)
ca17)
ca7)
C(18)
C(18)

C(9)

c(15)
C(15)
c(17)
C(20)
c@1)
C(20)
c(21)
C(21)
C(16)
C(18)
C(22)
C(18)
C(22)
C(22)
ca
C(19)

105.4(7)
126(1)
129(1)
72.2(4)
73.7(4)
125.6(6)
107.6(7)
127.1(8)
124.9(8)
70.6(4)
73.9(4)
128.1(5)
109.6(7)
122.9(7)
127.0(7)
70.0(4)
72.3(4)
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Ru(é)
C(17)
cQ7)
C(19)
Ru(2)
Ru(2)
Ru(2)
C(18)
C(18)
C(20)
Ru(2)
Ru(2)
Ru(2)
C(16)
C(16)
C(19)
Cl(4)

C(18)
C(18)
C(18)
C(18)
C(19)
C(19)
C(19)
C(19)
C(19)
C(19)
C(20)
C(20)
C(20)
C(20)
C(20)
C(20)
C(26)

C(23)
C(19)
C(23)
C(23)
C(18)
C(20)
C(24)
C(20)
C(24)
C(24)
C(16)
C(19)
C(25)

ca19)

C(25)
C(25)
CI(5)

129.9(5)
107.5(7)
127.6(8)
124.3(8)
71.3(4)

70.8(4)

128.5(5)
107.9(7)
125.7(8)
126.1(8)
69.2(4)

72.6(4)

127.2(5)
107.4(7)
126.8(9)
125.7(9)
116.9(6)
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Table S31. Bond Angles (deg) Involving the Hydrogen Atoms in
[(TiCl3)(CpTi)(Cp*Ru),(13-S)4]-CH,Cl; (7-CH,Cly)

atom atom atom angle atom atom atom angle
Ti(2) c(n H(1) 117.96 H(13) C(13) H(14) 109.47
C(2) C(1) H(1) 126.68 . C9) C(14) H(15) 109.48
C(5) C H(1) 126.63 C C(14) H(16) 109.47
Ti(2) C(2) H(2) 119.66 C9 C(14) H(17) 109.47
) C(2) H(2) 124.37 H(15) C(14) H(16) 109.48
C(3) CQ2) H(2) 124.43 H(15) C(14) H(17) 109.47
Ti(2) C@3) H@3) 117.16 H(16) C(14) - H(17) 109.47
C2) C(@3) H@3) 127.05 C(10) C(15) H(18) 109.47
C(4) C@3) H(@3) 127.09 C(10) C(15) H(19) 109.47
Ti(2) C4) H(4) 119.50 C(10) C(15) H20) 109.47
C(3) C4) H(4) 126.69 H(18) C(15) H(19) 109.47
C(5) C4) H4) 126.75 H(18) casy H(20) 109.47
Ti(2) C(5) H(5) 120.89 H(19) C(15) H(20) 109.47
C( C(5) H(5) 125.22 C(16) C1n H(21) 109.48
C4) C(5) H(5) 125.17 C(16) C21) H(22) - 109.47
C(6) c(n H(6) 109.47 C(16) C@21 H(23) 109.48
C(6) c(n H(7) 109.48 H(21) c@n H(22) 109.47
C(6) can H(B) 109.47 H(21) C(21) H(23) 109.47
H(6) | can H(7) 109.47 - H(22) C21 H(23) 109.47
H(6) c(n H(8) 109.47 ca7ny . C(22) H(24) 109.47
H(7) c(1n H(8) 109.47 a7 C(22) H(25) 109.47
C(7) Cc(12) HO) . 109.47 c(17) C(22) H(26) 109.47
C(7) C(12) H(10) 109.48 H(24) C(22) H(25) 109.47
c C(12) H(11) 109.47 H(24) C(22) H(26) 109.47
H(©) C(12) H(10) 109.47 H(25) C(22) H(26) 109.47
H(%) c(12) H(11) 109.46 C(18) C(23) H(27) 109.47
H(10) c(12) H(11) 109.47 C(18) | C(23) H(28) 109.47
C(8) C(13) H(12) 109.48 C(18) C(23) H(29) 109.48
C(8) C(13) H(13) 109.47 H(27) C(23) H(28) 109.46
C(8) C(13) H(14) = 109.47 H27) C(23) H(29) 109.47
H(12) C(13) H(13) 109.47 H(28) C(23j H(29) 109.47
H(12) C(13) ‘ H(14) 109.47 : C(19) C(24) H(30) 109.47
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C(19) C(24) HG1) 109.47 H33) C(25) H(34) 109.47
C(19) C(24) H(32) 109.47 H(33) C(25) H(35) 109.47
H(30) C(24) HE31) 109.47 H(34) C(25) H(35) 109.47
H(30) C(24) H(32) 109.47 Cl(4) C(26) H(36) 107.58
HG1) C(24) H(32) 109.47 Cl(4) C(26) H37) 107.58
C(20) C(25) H(33) 109.47 CI(5) C(26) H(36) 107.58
C(20) C(25) H(34) 109.47 Cl(3) C(26) HG7) 107.57
C(20) C(25) H@35) 109.47 H(36) C(26) HG7) 109.46

Estimated standard deviations in the least significant figure are given in parentheses.

S66




