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Table 1 Oxidation products of HMF under different reaction conditions

Catalyst Reaction condition Solvent Products/ (yield% ) Reference
V,0,/Ti0, 90 C; 6 h; 1.6 MPa air toluene DFF(99) 21
Co/Mn/Zx/Br 75 °C; 2 h; 7 MPa air acetic acid DFF(61.4) 2
V, 0, 150 °C; 6 h; 0.1 MPa air DMSO DFF(58) 23
VOPO, 150 °C; 6 h; 0.1 MPa air DMSO DFF(81.5) 24
V0S0,+Cu(NO; ), 80 C; 1.5 h; 0.1 MPa O, acetonitrile DFF(98) 26
Ru/HT 120C; 6 h; 0.1 MPa O, N, N-dimethylformamie DFF(92) 27
Co(0OAc),/Mn(OAc),/NaBr 90 °C; 4.5 h; 0.1 MPa O, acetic acid DFF(96) 28
15wt% -Ag-OMS-2 165 °C; 240 min; 1.5 MPa air Isopropyl alcohol DFF(99) 29
Pd/C 22°C; 6 h; 0.7 MPa O, NaOH FDCA(71) 30
Pt/Al, O, 100 °C ; 40-260 min; 1 MPa air NaOH FDCA(71) 31
Aw/CeO, 5 Au/TiO, 65°C; 8 h; 1 MPa air water FDCA(>99) 32
Au-Cu/TiO, 110 °C; 4 h; 2 MPa O, NaOH FDCA(99) 33
Auw/HT 95 C; 7 h; 50 ml/min O, water FDCA(>99) 35
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Fig. 2 Proposed reaction pathways for aqueous HMF aerobic oxidation
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Table 2 Reduction products of HMF under different reaction conditions
Catalyst Reaction condition Solvent Products/ (yield% ) Reference
Ir-ReOx/Si0, 0.8 MPa H,; 30 C; 6 h water BHF(>99) 38
Au/Al, O, 6.5 MPa H,; 120 C; 2 h water BHF(>96) 39
Ni-Pd/Si0, 8 MPa H,; 40 C; 2 h water BHTHF (96) 46
Shvo’s catalyst 0.1 MPa H,; 90 °C; 80 min toluene BHTHF(99) 48
Ru/Ce0, 1.8 MPa H,; 130C; 12 h 1-butanol/water(2: 1) BHTHF(91) 59
pPd/C 6.8 MPa H,; 120°C ; 60 min [ EMIM]CI and acrylonitrile DMF(15) 66
Cu-Ruw/C 0.68 MPaH, ; 220°C; 10 h 1-butanol DMF(71) 67
Pd/C 0.1 MPa H,; 60°C ; 150 min propanol DMF(35.7) 68
Pd/C 70 C; 1S5 h HCOOH, H,SO, . THF DMF(95) 69
Pd-Au/C atmospheric H, ; 60 °C; 12 h THF and HCI DMF(>99) 71
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