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NMR spectra of TaClz(CsH2'Bu2)Ni(COD) (4).
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Figure S1. *H NMR spectrum of 4 in CD2Cl; at 30 °C.
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Figure S2. 13C NMR spectrum of 4 in CD2Cl; at 30 °C.



NMR spectra of TaCls(CsH2'Buz)Ni(PMezPh)2 (5).
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Figure S3. 'H NMR spectrum of 5 in CsDs at 30 °C.
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Figure S4. 3C NMR spectrum of 5 in THF-ds at 30 °C.
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Figure S5. 3P NMR Spectrum of 5 in THF-ds at 30 °C.



NMR spectra of TaClz(CsH2'Bu2)Ni(DPPE) (6a).
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Figure S6. *H NMR Spectrum of 6a in THF-ds at 30 °C.
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Figure S7. 13C NMR Spectrum of 6a in THF-ds at 30 °C.
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Figure S8. 3P NMR Spectrum of 6a in THF-ds at 30 °C.



4. NMR spectra of TaCls(CsH2'Bu2)Ni(DEPE) (6b).
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Figure S9. *H NMR Spectrum of 6b in THF-ds at 30 °C.
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Figure S10. *3C NMR Spectrum of 6b in THF-ds at 30 °C.
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Figure S11. 3P NMR Spectrum of 6b in THF-ds at 30 °C.



NMR spectrum of TaClz(CaH2'Bu2)Ni(IPr) (7).
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Figure S13. 3C NMR Spectrum of 7 in CgDs at 30 °C.



6. Crystal data and data collection parameters.

Table S1. Crystal data and data collection parameters of 4, 6a, and 7.

4 6a
empirical formula C20H32CIsNiTa 2(C3zsHa44Cl3NiP2Ta),
1.5(CeHe)
formula Weight 618.48 1934.61
crystal system monoclinic triclinic
space group P21/n (No. 14) P1 (No. 2)
a, A 9.680(3) 13.970(12)
b, A 16.427(5) 15.590(14)
c, A 14.080(5) 19.400(17)
a, deg. - 93.510(18)
B, deg. 104.420(3) 91.040(12)
y, deg. - 95.950(17)
v, A3 2168.3(12) 4193(6)
z 4 2
Dcalcd, g/cm™ 1.894 1.532
i [Mo-Ka], mm™ 6.275 3.348
T, K 113(2) 113(2)
crystal size, mm 0.31x0.25x0.23 0.34x0.18x0.15
0 range for data collection (deg.) 3.18to 27.46 3.02t0 27.42
no. of reflections measured 19778 36920
unique data (Rint) 0.0437 0.0502
data / restraints / parameters 4750/0/ 226 16664 / 0/ 892
R1 (1 >2.00(1)) 0.0430 0.0491
WR2 (I >2.00(1)) 0.1063 0.1082
R1(all data) 0.0455 0.0638
WR2 (all data) 0.1085 0.1217
GOF on F? 1.114 1.097
Ap,e A3 3.25,-1.74 1.89, -1.86

a) R1 = (Z[|Fol - [Fc|)/(Z|Fo]) b) wR2 = [{zw(Fo?-Fc2)ZH{=w(Fo?)}] 72



Table S2. (continued)

7
empirical formula C39Hs6CIsN2NiTa, 1.5(CeHs)
formula Weight 1016.01

crystal system monoclinic

space group C2/c (No. 15)

a, A 44.286(13)

b, A 11.294(3)

c, A 19.288(5)

a, deg. -

B, deg. 105.361(4)

y, deg. -

v, A3 9302(4)

VA 8

Dealcd, g/cm’ 1.431

i [Mo-Ka], mm™ 2.957

T, K 113(2)

crystal size, mm 0.31x0.13x0.13
0 range for data collection (deg.) 3.11to 27.47

no. of reflections measured 42870

unique data (Rint) 0.0429

data / restraints / parameters 10175/0/ 496

R1 (1> 2.05(1)) 0.0423

WR2 (I >2.00(1)) 0.0941

R1(all data) 0.0458

wR2 (all data) 0.0969

GOF on F? 1.156

Ap, e A3 2.87,-1.35

a) R1 = (Z||Fo| - |Fc|)/(Z|Fo]) b) wR2 = [{Zw(Fo*-Fc?)2}/{=w(Fo*)}]"?



7. Single-point DFT Calculation (B3LYP/LANL2DZ, 6-311G(d)) for IPr-coordinated
Ta-Ni complex 7.

Figure S14. Molecular Orbital for HOMO-1 of complex 7.

Table S3. Cartesian coordinates for the structural calculation of complex 7.

Center  Atomic  Atomic Coordinates (Angstroms)

Number Number Type X Y 4
1 73 0 2737869 -0.085703 -0.149792
2 28 0 0.157498 -0.004730 -0.039269
3 17 0 4451535 -1.374406 0.863249
4 17 0 4.435363 1.186125 -1.220977
5 17 0 1.253241 1.591222 -1.240004
6 7 0 -2.719348 -0.659052 0.620528
7 7 0  -2.476224 1.379840 -0.022455
8 6 0 1.530144 -1.564753 -0.890824
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