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Table S1 Hydrodeoxygenation of GVL over silica-supported Rh-based catalysts in water.
Selectivity (%)[a]

Entry Catalyst Conv. (%)
2-BuOH 2-MTHF 2-PeOH 1,4-PDO PA

1 Rh/SiO2 11 58 9 12 7 14
2 RhMo/SiO2 (0.25) 40 14 30 16 40 -
3 RhMo/SiO2 (0.5) 38 23 26 13 38 -
4 RhRe/SiO2 (0.25) 38 18 25 19 38 -
5 RhRe/SiO2 (0.5) 37 23 35 5 37 -

Reaction conditions: 160°C, 6 h, GVL 1 mmol, catalyst 100 mg, H2O 10 mL, and H2 4.5 MPa. 
[a] BuOH: butanol, MTHF: methyltetrahydrofuran, PeOH: pentanol, PDO: pentandiol, PA: pentenoic acid. 

Table S2 Structural properties of solid acid catalysts used in this study. 
Solid acid catalyst SBET (m2g-1) Vtotal (cm3g-1) Vmicro (cm3g-1) Acid sites (mmolg-1)
Amberlyst 70 [a] 36 - - 2.65
S/AC [a] 1242 0.558 0.496 0.44
Mordenite [a] 501 0.361 0.219 0.717
ZSM-5 [a] 419 0.264 0.155 0.325
Yzeolite [a] 705 0.356 0.249 N.A.
Beta zeolite [a] 508 0.290 0.186 N.A.
Nafion NR50 [b] 0.02 - - 0.900
[a] ACS Sustainable Chem. Eng., 2019, 7(6), 5892-5899.
[b] Bioresour. Technol. 2015, 191, 300-305.

Table S3 Recyclability of RhMo/SiO2 (0.25) and RhRe/SiO2 (0.5) with and without recalcination. 
Selectivity (%)[a]

Catalyst Recalcination
Temp.
(°C)

Conv. 
(%) Butane Pentane 2-BuOH 2-MTHF 2-PeOH 1-PeOH

no 120 49 <1 <1 6 90 4 <1 RhMo/SiO2

yes 120 76 - <1 3 79 16 <1
no 160 37 <1 <1 5 67 23 3RhRe/SiO2

yes 160 100 17 83 - - - -
Reaction conditions: 6 h, GVL 3 mmol, catalyst 100 mg, heptane 10 mL, and H2 4.5 MPa. 
[a] BuOH: butanol, MTHF: methyltetrahydrofuran, PeOH: pentanol. PDO: pentandiol.
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Figure S1. XRD patterns of Rh-based bimetallic catalysts.


