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Figure S1. EPR spectra of X,R(NNNsq)TaCl3 (6a-f) collected at 298 K in C7H8.
OMe,iPr(NNNsq)TaCl3 (6a, black), F,iPr(NNNsq)TaCl3 (6b, blue), H,iPr(NNNsq)TaCl3  3
(6c, green), Me,iPr(NNNsq)TaCl3 (6d, red), tBu,iPr(NNNsq)TaCl3 (6e, orange),
 OMe,DMP(NNNsq)TaCl3 (6f, black, dotted line).

Figure S2-5. EPR spectra of F,iPr(NNNsq)TaCl3 (6b, 6c, 6e, 6f) collected at 298 K
in C7H8 (expt) and the corresponding simulated spectrum (sim).    3-5

Figure S6. Uv-vis-NIR spectra of X,R(NNNq)TaCl2(NPh4-R’) (7a-d, 8a-b, 9a)
collected at 298 K in THF. OMe,iPr(NNNq)TaCl2(NPh4-tBu) (7a, black), 
F,iPr(NNNq)TaCl2(NPh4-tBu) (7b, blue), H,iPr(NNNq)TaCl2(NPh4-tBu) (7c, green),  5
Me,iPr(NNNq)TaCl2(NPh4-tBu) (7d, red), OMe,iPr(NNNq)TaCl2(NPh4-CF3) (8a, grey),
F,iPr(NNNq)TaCl2(NPh4-CF3) (8b, light blue),
OMe,DMP(NNNq)TaCl2(NPh4-Me) (9a, brown).

Figure S7-11. 1H NMR and 19F NMR spectra of the diamagnetic compounds
7b and 8b. 13C NMR spectrum of 7b.        6-8

Table S1. X-ray diffraction data for the tantalum complexes of the
general formula X,R(NNNcat)TaCl2 (3b-f).       9

Table S2. X-ray diffraction data for OMe,DMP(NNNsq)TaCl3 (6f),
OMe,iPr(NNNq)TaCl2(NPh4-tBu) (7a) and Me,iPr(NNNq)TaCl2(NPh4-tBu) (7d).   10

Figure S12. ORTEP diagram for F,iPr(NNNcat)TaCl2 (3b). Thermal ellipsoids are
drawn at 50% probability. Co-crystallized solvent molecules and hydrogen   11
atoms have been omitted for clarity.

Figure S13. ORTEP diagram for H,iPr(NNNcat)TaCl2 (3c). Thermal ellipsoids are
drawn at 50% probability. One molecule of the asymmetric unit shown, where  11
hydrogen atoms have been omitted for clarity.

Figure S14. ORTEP diagram for tBu,iPr(NNNcat)TaCl2 (3e). Thermal ellipsoids are
drawn at 50% probability. Hydrogen atoms have been omitted for clarity.   12
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Figure S15. ORTEP diagram for OMe,iPr(NNNq)TaCl2 (NPh4-tBu) (7a).
Thermal ellipsoids are drawn at 50% probability. Co-crystallized solvent   12
molecules and hydrogen atoms have been omitted for clarity.



Spectroscopic Data X,R(NNNsq)TaCl3

Figure S1. EPR spectra of X,R(NNNsq)TaCl3 (6a-f) collected at 298 K in C7H8 .OMe,iPr(NNNsq)TaCl3 
(6a, black), F,iPr(NNNsq)TaCl3 (6b, blue), H,iPr(NNNsq)TaCl3 (6c, green), Me,iPr(NNNsq)TaCl3 (6d, 
red), tBu,iPr(NNNsq)TaCl3 (6e, orange), OMe,DMP(NNNsq)TaCl3 (6f, black, dotted line).

Figure S2. EPR spectrum of F,iPr(NNNsq)TaCl3 (6b) collected at 298 K in C7H8 (expt) and the 
corresponding simulated spectrum (sim).
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Figure S3. EPR spectrum of H,iPr(NNNsq)TaCl3 (6c) collected at 298 K in C7H8 (expt) and the 
corresponding simulated spectrum (sim).

Figure S4. EPR spectrum of tBu,iPr(NNNsq)TaCl3 (6e) collected at 298 K in C7H8 (expt) and the 
corresponding simulated spectrum (sim).
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Figure S5. EPR spectrum of OMe,DMP(NNNsq)TaCl3 (6f) collected at 298 K in C7H8 (expt) and the 
corresponding simulated spectrum (sim).

Spectroscopic Data X,R(NNNq)TaCl2(NPh4-R’)

Figure S6. Uv-vis-NIR spectra of X,R(NNNq)TaCl2(NPh4-R’) (7a-d, 8a-b, 9a) collected at 298 K in 
THF. OMe,iPr(NNNq)TaCl2(NPh4-tBu) (7a, black), F,iPr(NNNq)TaCl2(NPh4-tBu) (7b, blue), 
H,iPr(NNNq)TaCl2(NPh4-tBu) (7c, green), Me,iPr(NNNq)TaCl2(NPh4-tBu) (7d, red), 
OMe,iPr(NNNq)TaCl2(NPh4-CF3) (8a, grey), F,iPr(NNNq)TaCl2(NPh4-CF3) (8b, light blue), 
OMe,DMP(NNNq)TaCl2(NPh4-Me) (9a, brown, dotted line).
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1H NMR and 19F NMR spectra of the diamagnetic compounds 7b and 8b. 13C 
NMR spectrum of 7b. 

Figure S7. 1H NMR spectrum of F,iPr(NNNq)TaCl2(NPh4-tBu) (7b) in CDCl3 at 298K.

Figure S8. 19F NMR spectrum of F,iPr(NNNq)TaCl2(NPh4-tBu) (7b) in CDCl3 at 298K.



Figure S9. 13C NMR spectrum of F,iPr(NNNq)TaCl2(NPh4-tBu) (7b) in CDCl3 at 298K.

Figure S10. 1H NMR spectrum of F,iPr(NNNq)TaCl2(NPh4-CF3) (8b) in CDCl3 at 298K.



Figure S11. 19F NMR spectrum of F,iPr(NNNq)TaCl2(NPh4-CF3) (8b) in CDCl3 at 298K.
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Figure S12. ORTEP diagram for F,iPr(NNNcat)TaCl2 (3b). Thermal ellipsoids are drawn at 50% 
probability. Co-crystallized solvent molecules and hydrogen atoms have been omitted for clarity.

Figure S13. ORTEP diagram for H,iPr(NNNcat)TaCl2 (3c). Thermal ellipsoids are drawn at 50% 
probability. One molecule of the asymmetric unit shown, where hydrogen atoms have been omitted 
for clarity.



Figure S14. ORTEP diagram for tBu,iPr(NNNcat)TaCl2 (3e). Thermal ellipsoids are drawn at 50% 
probability. Hydrogen atoms have been omitted for clarity.

Figure S15. ORTEP diagram for OMe,iPr(NNNq)TaCl2 (NPh4-tBu) (7a). Thermal ellipsoids are drawn 
at 50% probability. Co-crystallized solvent molecules and hydrogen atoms have been omitted for 
clarity.


