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Preparation details

Hydrogenation of FA:
100 mg of FA, 50 mg of 5 wt% Pd/C, 50 mg of HPW and 10 ml of cyclohexane were

added into a Teflon tube. The sealed reactor was flushed with H, for four times and
pressured to 1 MPa H,. The hydrogenation was carried out at 30 °C for 4 h. Figure S3:
I3C-NMR (101 MHz, Chloroform-d) 6=208.7 , 78.3 , 67.6 ,40.4 ,31.3,29.9,29.5,
26.9,25.7.

Preparation of FHOH!:
100 mg of FA, 20 mg of 5 wt% Ru/C and 10 ml of cyclohexane were added into a

Teflon tube. The sealed reactor was flushed with H, for four times and pressured to 8
MPa H,. The autoclave was heated up to 50 °C and kept for 2 h with string at 400 rpm.
After cooling down to room temperature, liquid products were collected by filtration
through a 0.22 pm nylon membrane. FHOH was obtained after evaporation of solvent.
Figure S7: *C-NMR (101 MHz, Chloroform-d) 6=79.7,79.5,68.1,67.8,67.6 ,36.6
,359,325,31.6,31.5,31.4,25.7,25.6,23.6,23.3.

Preparation of BTHF:

100 mg of 2-butylfuran, 50 mg of 5 wt% Pd/C, 50 mg of HPW and 10 ml of cyclohexane
were added into a Teflon tube. The sealed reactor was flushed with H, for four times
and pressured to 1 MPa H,. The autoclave was heated up to 80 °C and kept for 4 h with
string at 400 rpm. After cooling down to room temperature, liquid products were
collected by filtration through a 0.22 um nylon membrane. BTHF was obtained after
evaporation of solvent. Figure S8: 3C-NMR (101 MHz, Chloroform-d) 6=67.6, 35.4,
31.4,28.6,25.7,22.8, 14.1.

D,O isotope labelling experiment:

After Pd/C-HPW300 was pretreated in cyclohexane, 100 mg of FA and 400 pl of D,O
were added into the autoclave. The sealed reactor was flushed with H, for four times
and pressured to 1 MPa H,. It was firstly hydrogenated at 50 °C for 4 h, followed by
hydrodeoxygenation at 130 °C for 4 h. Liquid organic products were collected by

filtration through a 0.22 um nylon membrane.
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The HDO of FA under different hydrogen pressure
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Figure S1 The HDO of FA over Pd/C-HPW catalysts under 3 MPa H, at different temperature.
Reaction conditions: FA (100 mg), cyclohexane (10 mL), Pd/C (50 mg), HPW (50 mg), 400 rpm, 4 h.
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Figure S2 The HDO of FA over Pd/C-HPW catalysts under 5 MPa H, at different temperature.

Reaction conditions: FA (100 mg), cyclohexane (10 mL), Pd/C (50 mg), HPW (50 mg), 400 rpm,
4 h.
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Figure S3 3C-NMR spectra of liquid products after hydrogenation of FA over Pd/C-HPW under 1

MPa H, at 30 °C for 4h.

IBC-NMR spectra of liquid products after hydrogenation of FA
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Figure S4 The HDO of FA, FHOH and BTHF at 100°C for different reaction time. Reaction
conditions: FA, FHOH or BTHF (0.73 mmol), cyclohexane (10 mL), Pd/C (50 mg), HPW (50
mg), 1 MPa H, at room temperature, 100 °C, 400 rpm.

Octane production for the HDO at 100 °C
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Figure S5 TEM micrographs of (a) Pd/C-HPW, (b) Pd/C-HPW300 and (c) Pd/C-HPW300 promoted
by water
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XRD and FT-IR patterns of used catalysts
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Figure S6 (a) XRD and (b) FT-IR patterns of used catalysts.
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Figure S7 3C-NMR spectra of FHOH.
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I3C-NMR spectra of FHOH
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Figure S8 3C-NMR spectra of BTHF.

I3C-NMR spectra of BTHF
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Performance of different catalysts

Table S1 Performance of different catalysts in hydrodeoxygenation of bioderived furans to alkanes

. . Yield(%
Raw materials Catalysts Conditions Alkanes ef.
5.5 MPa H,,
o o Pd/AlLO;, 120 °C, 5.5-6
\ N . 8 77.7 2
4Wt%Pt/SlOz-Ale3 MPa H2, 250-
265°C.
o 0 2 MPa H,,
N Pd/NbOPO, . Cg 94 3
170°C, 24 h
o o ) 2.5 MPa H,,
\ / N Pd/lO%Nb205/SIOZ R 8 99.5 4
170°C, 24 h
o 0
WA . 5 MPa H,,
R Ir-Re0,/Si0, . Cog 73.6 5
R 180°C, 18 h.
R:-CyoHy,
o o 10% Ni 10% 4 MPa H,,
N Cq 86.5 6
Cu/Nb,Os5 250°C, 12 h.
o 14 MPa CO,, 4
o
® N Pd/AI-MCM-41 MPa H,, 60°C, Cg 99 7
8 h,
. 5 MPa Hz,
Ir-Mo0,/S10,(0.13) Cis 85 8
0 0 180°C, 24 h.
\ |/
o 6 MPa H,,
o
\ Pd/C-Hf(OTY), 60°C, 8 h, Co 93 9
180°C, 20 h.
. . 65°C, 2 h,
Pd/C, glacial acetic .
o ) 100°C, 3 h;
oL N acid; Co 87 10
2.07 MPa H,,
Pd/C-La(OTf), i
200°C, 16h
0L\ Q 5%Pd- 1 atm Hj, 300-
\ . i Ci, Cy1  87-94 11
2.5%Fe0,/Si0, 350°C
0.5-2 MPa,
o o Pt/C0,AlQy,, 130-150°C, 20
N 8 76 12
Pt/NbOPO, h; 2.5 MPa,
175°C.
o 0 1 MPa H,, This
N Pd/C-HPW Cq 96.6
130°C, 4 h. work
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Time-course experiments for the HDO at 100 °C

Table S2 The HDO of FA, FHOH and BTHF at 100°C for different reaction time?

Conversion Yield (%)
Entry Raw Materials Time (h)

(%) Octane MPTHF C8-diols  BTHF 2-Octanol 1-Octanol Octyl ether Sum
1 FA 2 100.0 36.6 11.3 0.5 7.7 0.4 244 2.3 83.2
2 FA 4 100.0 42.8 / 8.4 4.4 / 21.7 3.4 80.6
3 FA 6 100.0 62.8 / / / / 13.4 7.6 83.7
4 FA 8 100.0 69.5 / / / / 2.6 9.6 81.7
5 FA 12 100.0 79.8 / / / / 1.3 10.1 91.3
6 FHOH 2 100.0 36.0 12.8 2.3 7.2 / 26.5 1.8 86.6
7 FHOH 100.0 45.9 8.1 / 3.5 / 23.1 33 83.9
8 FHOH 6 100.0 63.2 / / / / 15.4 6.5 85.1
9 FHOH 8 100.0 75.6 / / / / 24 6.6 84.7
10 FHOH 12 100.0 82.6 / / / / 3.8 5.6 92.0
11 BTHF 17.7 9.0 / / / 2.0 1.9 4.7 17.6
12 BTHF 4 28.3 18.8 / / / / 6.9 / 25.7
13 BTHF 6 51.6 21.6 / / / 1.1 4.8 44 32.0
14 BTHF 8 73.6 36.7 / / / / 10.6 4.5 51.8
15 BTHF 12 80.2 39.7 / / / / 10.0 4.2 53.9

aReaction conditions: FA, FHOH or BTHF (0.73 mmol), cyclohexane (10 mL), Pd/C (50 mg), HPW (50 mg), 1 MPa H, at room temperature, 100 °C, 400 rpm.
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Molecular fragments in mass spectra

Table S3 The possible molecular fragments of octane

Octane (Figure 8, a) Labeled octane (Figure 8, b)

m/z Molecular fragments m/z Molecular fragments
29 C,H; 31 C,H3D,
43 C;H; 46 C;H4D;
57 C4Hy 60 C4HgD;
71 CsHy, 75 CsH;D,
85 CeHis 90 CeH 0Dy
114 CsHig 118 CsH 4Dy
/ / 119 CsH3Ds
/ / 120 CsH2Dg
/ / 121 CsH, 1D
/ / 122 CsHjoDs
/ / 123 CsHoDy
/ / 124 CsHgDy
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