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1. NMR Data
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Figure 1: Variable temperature *H NMR spectrum of [(n®>-Cp)RuH(n®-C7H11)]BF4 (3) (CD:Cl;,
400 MHz).
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Figure 3: 3C NMR spectrum (gated decoupling method) of [(n°-Cp)RuH(n°-C7H11)]BF4 (3) at -75 °C
(CD2Cl3, 100 MHz). Chemical shifts and assignment: ¢ [ppm] = 101.4 (s, 2 C, CCHg), 98.6 (d, 1C,
1JC,H =166 Hz, C7H11-CH), 83.1 (dquin, 5C, 1JC,H =183 Hz, Jc,H =7 Hz, C5H5), 31.0 (td, 2C,
Ve = 155 Hz, Jop = 37 Hz, CH2), 26.9 (q, 2 C, ey = 130 Hz, CCH).
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Figure 5: ®*C{*H} NMR spectrum of 4a (100 MHz, CD,Cl,, 25 °C). For chemical shifts see full text.
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Figure 6: 'H NMR spectrum of 4b (400 MHz, CD,Cl,, 25 °C). For chemical shifts see full text.
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Figure 7: C{*H} NMR spectrum of 4b (100 MHz, CD.Cly, 25 °C). For chemical shifts see full text.
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Figure 8: 'H NMR spectrum of 5a (400 MHz, acetone-ds, 25 °C). For chemical shifts see full text.
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Figure 9: ®*C{*H} NMR spectrum of 5a (100 MHz, acetone-dg, 25 °C). For chemical shifts see full text.
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Figure 10: 'H NMR spectrum of 5b (400 MHz, acetone-ds, 25 °C). For chemical shifts see full text.
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Figure 11: C{*H} NMR spectrum of 5b (100 MHz, acetone-ds, 25 °C). For chemical shifts see full text.
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2. Computational Details

All computations were performed using the density functional method B3LYP as
implemented in the Gaussian09 program.[*! For all main group elements (C and H) the all-
electron triple-{ basis set (6-311G**) was used,? whereas for the 4d transition metal
ruthenium the Stuttgart Dresden ECP was applied.!

Energies for all optimized structures

Compounds E(0K)®/[Ha] H(298K)"/[Ha] G(298 K)°/[Ha]
3(A) -562.087946 -562.073789 -562.127015
3(TS) -562.079948 -562.065957 -562.118948
3(B) -562.081279 -562.066971 -562.121102

2 DFT energy incl. ZPE.
® standard conditions T = 298.15 K and p = 1 atm.
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