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Spectroscopic Details
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Figure S2. "H NMR spectrum of compound 1 (impure) in CsDs (- = peaks corresponding toPPh; and
other impurities)
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Figure S3. 3'P{'H} NMR spectrum of compound 1 (impure) in C¢De (- = peaks corresponding some
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Figure S4. ESI-MS of compound 2
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Figure S5. '"H NMR spectrum of compound 2 in CDCl3
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Figure S6. ESI-MS of compound 3
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Figure S7. 'H NMR spectrum of compound 3 in CDCl3
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Figure S8. ""B{'H} NMR spectrum of compound 3 in CDCl3
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Figure S9. 3C{'H} NMR spectrum of compound 3 in CDCl;
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Figure $10. ESI-MS of compound 4
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Figure S11. '"H NMR spectrum of compound 4 in CsDs
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Figure S12. ""B{'"H} NMR spectrum of compound 4 in CsDg
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Figure S14. '°F NMR spectrum of compound 4 in CgDg
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Figure $15. 'H NMR spectrum of compound 6 (impure) in CDCl; (- = peaks corresponding to
inseperable impurities)
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Figure $16. ""B{'H} NMR spectrum of compound 6 (impure) in CDClI; (- = peak corresponding to an
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Figure S17. ESI-MS of compound 7
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Figure $18. 'H NMR spectrum of compound 7 in CgDg
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Figure S$19. ""B{'"H} NMR spectrum of compound 7 in CsDg
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Figure $20. 3C{'H} NMR spectrum of compound 7 in C¢Dg
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Figure S$21. '°F NMR spectrum of compound 7 in CgDg

9.0e+05 §
% Calculated
Experimental
6.0e+05- " K
8 g g
.
+ - . 8 8 8
2 I | I 5 o 3
@ JJN I L A 2 o
= 512 513 514 51 516 517
2
3.0e+05 )
0.0e+00 e : l TN : . e ; .
450 500 550 600 650 700 750 800 850 900

miz
Figure S22. ESI-MS of compound 8
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Figure $23. 'H NMR spectrum of compound 8 in CDCl;
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Figure S24. '3C{'H} NMR spectrum of compound 8 in CDClj,
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Figure $26. '"H NMR spectrum of compound 9 in CDCl;
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| Computational data

Table S1. . Experimental and DFT calculated (B3LYP/Def2-TZVP) NMR chemical shifts & (ppm) for
compounds 3, 4,6 and 7.

Table S2. Calculated natural charges (q), natural valence population (Pop) and HOMO-LUMO gaps

of complexes 1-3, 5,6 and 9.

"B NMR
Comp.
Exp. Calc.
3 19.6 16.9
4 18 15.8
6 -15.5 -13.6
7 -10.7 -11

Comp. am an Js Pop(Myar) Pop(Nvar) Pop(Bvar) AEn (eV)
1 -0.725 -0.360 8.707 5.318 2.249
2 -0.754 -0.468 -0.004 8.735 5.441 2.979 2.331
3 -0.755 -0.486 0.261 8.736 5.459 2.708 2.307
5 -0.854 -0.399 6.937 5.364 1.237
6 -1.027 -0.454 0.173 7.037 5.426 2.805 2.014
9 0.006 -0.445 4.853 5.404 1.339

Table S3. Selected geometrical parameters and Wiberg bond indices (WBI) of 3 and 6.

3 6

Expt. (A) Cal. (A) | wsl Expt. (A) Cal. (A) | wWBI
Ru1-B1 2.229(10) 2.238 0.455 Mo1-B1 2.768 2.862 0.236
Ru1-H1 1.75(6) 1.767 0.297 Mo1-H1A | 2.805 3.034 0.013
Ru1-H2 1.83(7) 1.770 0.293 Mo1-H1B | 1.84(6) 1.861 0.326
B1-H1 1.27(6) 1.337 0.561 B1-H1A 1.075 1.262 0.931
B1-H2 1.31(7) 1.340 0.565 B1-H1B 1.23(6) 1.302 0.545

Table S4. Topological parameters of 1, 5 and 9.

Comp. | Electron density (p(r)) | Total energy density(H(r)) Laplacian of the electron density (V2(r))
1 0.0808 -0.0139 0.313
5 0.1122 -0.0313 0.460

0.0652 -0.0133 0.171

518




Figure S28. Contour-line map of the Laplacian of the electron density in the Mo-H-B plane of 6 (a),
and Contour-line map of the Laplacian of the electron density in the Ta-N-C-S plane of 9 (b). The solid
brown lines are bond paths, whereas the orange and blue spheres indicate the ring and bond-critical
points, respectively. Areas of charge concentration [p(r)<0] are meant for red lines and areas of

charge depletion [p(r)>0] are shown by black lines.

Cartesian coordinates for the calculated structure of 3 (in A).

Figure $29. Optimized geometry of 3.

Ru -1.651811000 -0.331053000 -0.002670000 H -4.291336000 -2.732742000  0.094326000
Cc -3.292291000  0.394270000  1.229591000 C -3.377116000  0.403872000  2.725995000
Cc -2.818147000  1.494035000  0.400951000 H -2.565952000  0.995086000  3.172638000
Cc -2.986490000 1.101172000 -0.971177000 H -3.317322000 -0.611554000  3.140195000
Cc -3.584251000 -0.225741000 -1.006726000 H -4.332222000  0.846966000  3.059196000
C -3.788323000 -0.647207000  0.362770000 C -2.342693000  2.828967000  0.889448000
C -4.470514000 -1.908885000  0.799556000 H -1.895075000 2.756880000  1.890268000
H -5.562221000 -1.759518000  0.862765000 H -3.178894000  3.547431000  0.953433000
H -4.121324000 -2.236622000  1.788235000 H -1.582550000  3.257550000  0.222070000
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Cartesian coordinates for the calculated structure of 6 (in A
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Cartesian coordinates for the calculated structure of 9 (in A).
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Figure S31. Optimized geometry of 9
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