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Figure S1. Synthetic procedure and numbering scheme.



[bookmark: _Toc123634483]S1.1 Characterization of the imidazolium salt A
[image: Gráfico, Histograma

Descripción generada automáticamente]
Figure S2. 1H NMR in DMSO-d6 of A.
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Descripción generada automáticamente con confianza baja]
Figure S3. APT (13C) NMR in DMSO-d6 of A.
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Figure S4. 1H NMR in CDCl3 of complex 1.
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Figure S5. APT (13C) NMR in CDCl3 of complex 1.
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Figure S6. High-resolution mass spectrometry (HRMS) of complex 1. Fragment at 700.01 uma corresponds to [M - Br]+  and fragment at 732.04 [M-Br+MeOH]+.
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High Resolution Transmission Electron Microscopy (HRTEM) images of 1-rGO
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Figure S7. HRTEM images of 1-rGO at different magnifications.
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Figure S8. STEM image of 1-rGO (left) and EDS elemental mapping image showing the homogeneous distribution of palladium (right).
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High Resolution Transmission Electron Microscopy (HRTEM) images of 1-rGO-NPs
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Figure S9. HRTEM images of 1-rGO-NPs at different magnifications.
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Figure S10. STEM images of 1-rGO-NPs at different magnifications.
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Figure S11. EDS analysis of 1-rGO-NPs showing the presence of Pd. The presence of copper is from the grid used in TEM analysis.
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Figure S12. a) Comparative thermograms (mass loss vs. temperature) of graphene materials and b) thermogram of 1-rGO-NPs before and after 8 times reused in hydrogenation (4 runs) and dehydrogenation (4 runs).
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Figure S13. a) Comparative IR spectra of graphene materials and b) IR spectra of 1-rGO-NPs before and after 8 times reused in hydrogenation (4 runs) and dehydrogenation (4 runs).
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Figure S14. a) Comparative Raman spectra of graphene materials and b) Raman spectrum of 1-rGO-NPs before and after 8 times reused in hydrogenation (4 runs) and dehydrogenation (4 runs). IG/ID relative intensity of graphitic (1590 cm-1) and defect (1350 cm-1) bands. Laser excitation 547 nm.
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Figure S15. XPS analysis of complex 1 showing the survey spectrum and the high-resolution core-level peaks of Pd, N and Br.
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Figure S16. XPS analysis of rGO showing the survey spectrum and the high-resolution core-level peaks of C.
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Figure S17. XPS analysis of 1-rGO showing the survey spectrum and the high-resolution core-level peaks of Pd, N, C and Br.
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Figure S18. XPS analysis of 1-rGO-NPs showing the survey spectrum and the high-resolution core-level peaks of Pd, N, C and Br.
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Figure S19. Solvent effect in acceptorless dehydrogenation of tetrahydroquinoline.
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The order in catalysts was stablished using graphical analysis based on the normalized time scale method.[1–3]
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Figure S20. Reaction progress profiles in the dehydrogenation of tetrahydroquinoline at different catalysts loadings (based on the Pd amount). Conditions: 0.1 mmol of 1,2,3,4-tetrahydroquinoline, 2 mL of 1,2-DCB, T = 130 °C and catalyst. Conversion determined by GC using 1,3,5-trimethoxybenzene as internal standard.
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Figure S21. Variable time normalization analysis (VTNA) for determining the order in catalyst. The order corresponds to the representation showing the greatest overlay. In this case, the order in catalyst is 1. Data: Red circles (cat. loading 45 mg), green squares (38 mg), grey triangles (28 mg) and yellow diamonds (19 mg).
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Figure S22. Conversion progress in dehydrogenation of 1,2,3,4-tetrahydroquinoline by recycling using 1-rGO-NPs as catalysts.



Figure S23. Yields in dehydrogenation of 1,2,3,4-tetrahydroquinoline recycling experiment using 1-rGO-NPs


[bookmark: _Toc123634496]S3.2 The Maitlis hot filtration test
This test predicts if during the catalytic transformation metal species are delivered into solution acting as molecular-homogeneous species. The test consists in the filtration of a part of the catalytic reaction (without solid materials) maintaining the reaction conditions and monitoring the reaction time-profile in the remaining suspension and the filtrate. No catalytic activity in the filtrate suggests that no metal species are released into the solution implying that active catalytic species are heterogeneous in nature.
In acceptorless dehydrogenation of quinoline with catalyst 1-rGO-NPs, a balloon of 10 mL equipped with a stirring bar was charged with 0.2 mmol of tetrahydroquinoline, 56 mg of catalyst and 4 mL of 1,2-dichlorobenzene as solvent. The balloon refrigerated by water was then introduced in a preheated 130 oC oil bath. After 210 min reaction (GC conversion 35 %) half of the reaction mixture was filtered off through microfilter at 130 °C. The filtrate was maintained for 17 h under identical conditions, but GC analysis indicated that no further dehydrogenation occurred (GC conversion 38%). On the contrary, the remaining mixture achieved quantitative conversion in 17 h reaction.


Figure S24. Reaction progress profile for the hot filtration experiment in dehydrogenation of 1,2,3,4-tetrahydroquinoline.
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[bookmark: _Toc123634498]S4.1 Microscopy characterization of 1-rGO-NPs after reusability
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Figure S25. HRTEM images of 1-rGO-NPs at different magnifications (200, 200, 100, 100, 50 and 10 nm) after run 4.
[bookmark: _Hlk115105029][image: C:\Users\Andres\UJI\ESTABILIZACION NANOPARTICULAS\Pd-NPs\TEM\SC22-1315 2022-09-21\AM-751.4_SMMAG_x400k_024.jpg][image: C:\Users\Andres\UJI\ESTABILIZACION NANOPARTICULAS\Pd-NPs\TEM\SC22-1315 2022-09-21\AM-751.4_SMMAG_x500k_028.jpg]
Figure S26. STEM images of 1-rGO-NPs at 100 nm after run 4.
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Figure S27. HRTEM images of 1-rGO-NPs at different magnifications (200, 200, 100, 100, 50 and 10 nm) after run 8.
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Figure S28. STEM images of 1-rGO-NPs at different magnifications (100 - 200 nm) after run 8.

[bookmark: _Toc123634499]S4.2 X-ray photoelectron spectroscopy (XPS) of 1-rGO-NPs after reusability
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Figure S29. XPS analysis of 1-rGO-NPs after reusability (run 8) showing the survey spectrum and the high-resolution core-level peaks of Pd, N and C.
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Figure S30. 1H NMR spectrum of quinoline in CDCl3 in the presence of 1,3,5-trimethoxybenzene as a standard (3.75 and 6.1 ppm). 
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Figure S31. 1H NMR spectrum of quinaldine in CDCl3 in the presence of 1,3,5-trimethoxybenzene as a standard (3.75 and 6.1 ppm).
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Figure S32. 1H NMR spectrum of indole in CDCl3 in the presence of 1,3,5-trimethoxybenzene as a standard (3.75 and 6.1 ppm).
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Figure S33. 1H NMR spectrum of 1,2,3,4-tetrahydroquinoline in CDCl3 in the presence of 1,3,5-trimethoxybenzene as a standard (3.75 and 6.1 ppm).
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Figure S34. 1H NMR spectrum of 1,2,3,4-tetrahydroquinaldine in CDCl3 in the presence of 1,3,5-trimethoxybenzene as a standard (3.75 and 6.1 ppm).
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Figure S35. 1H NMR spectrum of indoline in CDCl3 in the presence of 1,3,5-trimethoxybenzene as a standard (3.75 and 6.1 ppm).
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Figure S36. 1H NMR spectrum of 1,2,3,4-tetrahydro-2 phenylquinoline in CDCl3 in the presence of 1,3,5-trimethoxybenzene as a standard (3.75 and 6.1 ppm).
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Figure S37. 1H NMR spectrum of 1,2,3,4-tetrahydronaphtyridine in CDCl3 in the presence of 1,3,5-trimethoxybenzene as a standard (3.75 and 6.1 ppm).
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Figure S38. 1H NMR spectrum of 1,2,3,4-tetrahydro-8 phenylquinoline in CDCl3 in the presence of 1,3,5-trimethoxybenzene as a standard (3.75 and 6.1 ppm).
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