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NMR experimental data are shown in Figures S1, 52, S3.
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Figure S1. 'H NMR PHIP spectra recorded with propane/p-H: mixture flowing (3.4 ml/s) through Ir - Py —
TiOz at (a) 120°C, (c) 100°C. Thermal equilibrium '"H NMR spectra (b, d) were recorded on the corresponding
reaction mixture (a and c, respectively) after relaxation of the hyperpolarized propene. Spectra (a, ¢, d) were
acquired with one signal accumulations, (b) with eight signal accumulations; they are scaled accordingly

and are presented on the same vertical scale.
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Figure S2. 'H NMR PHIP spectra recorded with propane/p-H: mixture flowing (3.4 ml/s) through Ir - P -
TiOz at (a) 120°C, (c) 100°C. Thermal equilibrium '"H NMR spectra (b, d) were recorded on the corresponding
reaction mixture (a and ¢, respectively) after relaxation of the hyperpolarized propene. Spectra (a, b, c and

d) were acquired with one signal accumulations.
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Figure S3. "H NMR PHIP spectra recorded with propane/p-Hz mixture flowing (3.4 ml/s) through Ir - N -
TiOz at (a) 120°C, (c) 100°C. Thermal equilibrium '"H NMR spectra (b, d) were recorded on the corresponding
reaction mixture (a and ¢, respectively) after relaxation of the hyperpolarized propene. Spectra (b, ¢, d)
were acquired with sixteen signal accumulations, (a) with one signal accumulations; they are scaled

accordingly and are presented on the same vertical scale.



Figure S4. TEM data for the Ir-N-TiO, sample after reaction at 120°C (Ir nanoparticles are marked by circles).
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Figure S5. XPS of the Ti 2p line before (top blue) and after (bottom red) propene hydrogenation reaction
at 120°C: (a) for the Ir-Py-TiO2 sample; (b) for the Ir-P-TiO2 sample; (c) for the Ir-N-TiOz sample.
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Figure S6. XPS spectra of the O 1s line before (top blue) and after (bottom red) propene hydrogenation
reaction at 120°C: (a) for the Ir-Py-TiOz sample; (b) for the Ir-P-TiO2 sample; (c) for the Ir-N-TiO2 sample.
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Figure S7. XPS spectra of the C 1s line before (top blue) and after (bottom red) propene hydrogenation
reaction at 120°C: (a) for the Ir-Py-TiOz sample; (b) for the Ir-P-TiO2 sample; (c) for the Ir-N-TiO2 sample.
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Figure S8. XPS spectra of the Cl 2p line before (top blue, experimental spectra (points) and spectrum
deconvolutions (solid lines)) and after (bottom red, experimental spectra (points) and spectrum
deconvolutions (solid lines)) propene hydrogenation reaction at 120°C: (a) for the Ir-Py-TiOz sample; (b)

for the Ir-P-TiO2 sample; (c) for the Ir-N-TiO2z sample.
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Figure S9. XPS spectra of the Si 2p line before (top blue) and after (bottom red) propene hydrogenation
reaction at 120°C: (a) for the Ir-Py-TiO:z sample; (b) for the Ir-P-TiO:z sample; (c) for the Ir-N-TiO2 sample.



Intensity, arb.un.

405 400 135 130 405 400
Binding energy, eV
(a) (b) (c)

Figure S10. XPS spectra of the lines of heteroatoms of the Linkers before (top blue) and after (bottom red)
propene hydrogenation reaction at 120°C: (a) N1s for the Ir-Py-TiO: sample; (b) P2p for the Ir-P-TiO:
sample; (c) N1s for the Ir-N-TiO2 sample.



