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Fig. S1 Wide-angle XRD patterns of Nby,.,Zr,-550 samples with different ratio of niobiumto zirconium.
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Fig. S2 High resolution of XPS spectra of Zr 3d (a) and Nb 3d (b).
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Fig. S3 NH5-TPD curves of NbsZrs-550 and Pt/NbsZrs-550.

Table S1 Typical catalytic processes for GBL production from furfural derivates.

Entry Catalysts and Reaction conditions

Typical

Substrates

Target References
compound

(yield %)

1 Homogeneous catalyst

0.5 mol% CoCl,, 1 atm O,, 40 °C/ 48 h.

2 Homogeneous catalyst
1 mol% palladium dimer [ Pd( PBu?,H)
(u-PBu?) 15, 1 atm O,, 50 °C/ 24 h.

3 Homogeneous catalyst
0.7 mol%, [Cu(R,[16]aneNg)](ClO,),,
0.05 mol THF, 0.05 mol H,0,, reflux/ 4
h

4 Heterogeneous catalyst
[Cu(R,[14]-aneNg)]>*—NaY
0.05 mol THF, 0.05 mol H,0,, reflux/ 4

h

5 Homogeneous catalyst
equivalent NaBrOz and KHSO,, 25-30
°C/16 h

6 Heterogeneous catalyst

2.8 wt% iron-containing clay 0.05 mol
THF, 0.05 mol H,0,, 66 °C/4 h.

7 Heterogeneous catalyst
10 wt% Pd/SiO,, 2(5H)-furanone (6.0
g), methanol (100 mL),
353K, 3.5 MPa H,.
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