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Fig. S1 Schematic diagram of the Inconel 625 batch reactor used for the conversion.

Fig. S2 Fractionation and analytical methods of the products.



Table S1 Yields of solid residue (char), gaseous products and lignin-derived monomers from wood at various pyrolysis 

conditions.
Japanese cedarJapanese beechReaction conditions

Monomer 
yield (mol%)

Gas yield 
(C-mol%)

Solid residue 
(wt.%)

Monomer 
yield (mol%)

Gas yield 
(C-mol%)

Solid residue 
(wt.%)

Solvent volume  
(mL)SolventPd/C catalyst 

(mg)
Reaction time 
(min)

Temperature 
(°C)

42.928.98.969.740.94.11H2O2560300
51.236.74.870.043.60.91H2O2560350
58.041.07.477.146.34.91H2O2560375
59.448.01.868.943.96.01H2O2560400
46.353.6ND*23.158.010.41H2O2560450

20.39.613.339.814.36.31H2O060350 

29.443.24.743.023.24.61H2O255350
34.048.412.644.651.82.61H2O2515350
51.547.26.776.141.4ND1H2O2530350

38.331.33.466.730.41.51H2O255400
42.336.33.374.327.35.41H2O2515400
50.235.2ND69.335.56.71H2O2530400

---81.635.41.92H2O2560350
---50.638.51.22H2O2560400

57.760.5ND55.960.68.81H2O255450
25.734.29.623.133.68.01H2O255300
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Fig. S3 Yields of char, gas, EtOAc-soluble and water-soluble products from Japanese beech and Japanese cedar (100 mg) 

treated at 350 °C for various reaction times in H2O (1 mL) under N2 (1 atm, prior to heating) over Pd/C (25 mg). Values in 

parentheses indicate the total yield of the products.
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Fig. S4 Yields of char, gas, EtOAc-soluble and water-soluble products from Japanese beech and Japanese cedar (100 mg) 

treated at 400 °C for various reaction times in H2O (1 mL) under N2 (1 atm, prior to heating) over Pd/C (25 mg). Values in 

parentheses indicate the total yield of the products.
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Fig. S5 Yields of (a) aromatic monomers, (b) gaseous products, and (c) gas composition from Japanese beech and Japanese 

cedar (100 mg) treated at 350 °C for various reaction times in H2O (1 mL) under N2 (1 atm, prior to heating) over Pd/C (25 

mg). Values in parentheses indicate the total yield of aromatic monomers or gases.
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Fig. S6 Yields of (a) aromatic monomers, (b) gaseous products, and (c) gas composition from Japanese beech and Japanese 

cedar (100 mg) treated at 400 °C for various reaction times in H2O (1 mL) under N2 (1 atm, prior to heating) over Pd/C (25 

mg). Values in parentheses indicate the total yield of aromatic monomers or gases.
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Fig. S7 Yields of (a) aromatic monomers, (b) gaseous products, and (c) gas composition from Japanese beech and Japanese 

cedar (100 mg) treated at 450 °C for various reaction times in H2O (1 mL) under N2 (1 atm, prior to heating) over Pd/C (25 

mg). Values in parentheses indicate the total yield of aromatic monomers or gases.
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Fig. S8 1H-NMR spectrum (400 MHz) of CDCl3-soluble products obtained from Japanese beech (100 mg) over Pd/C (25 mg) 

in H2O (1 mL) under N2 atmosphere (1 atm, prior to heating) at 450 °C for 60 min. Internal standard (IS): dimethyl sulfone 

(DMSO2).



Fig. S9 Assignment of dimeric products on the GC/MS total-ion chromatogram of EtOAc-soluble products after 

trimethylsilylation obtained from Japanese cedar wood (100 mg) in H2O (1 mL) under N2 atmosphere (1 mL, prior to heating) 

over Pd/C (25 mg) at 350 °C for 5 min. Internal standard (IS): 1,3,5-triphenylbenzene.
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Fig. S10 Assignment of dimeric products on the GC/MS total-ion chromatogram of EtOAc-soluble products after 

trimethylsilylation obtained from Japanese cedar wood (100 mg) in H2O (1 mL) under N2 atmosphere (1 mL, prior to heating) 

over Pd/C (25 mg) at 350 °C for 5 min. Internal standard (IS): 1,3,5-triphenylbenzene.
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Fig. S11 Assignment of dimeric products on the GC/MS total-ion chromatogram of EtOAc-soluble products after 

trimethylsilylation obtained from Japanese beech wood (100 mg) in H2O (1 mL) under N2 atmosphere (1 mL, prior to heating) 

over Pd/C (25 mg) at 350 °C for 5 min. Internal standard (IS): 1,3,5-triphenylbenzene.
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Fig. S12 Assignment of dimeric products on the GC/MS total-ion chromatograms of EtOAc-soluble products after 

trimethylsilylation obtained from (a) Japanese cedar wood (100 mg) and (b) Japanese beech wood in H2O (1 mL) under N2 

atmosphere (1 mL, prior to heating) over Pd/C (25 mg) at 350 °C for 5, 15 and 30 min. Internal standard (IS): 1,3,5-

triphenylbenzene.
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Fig. S13 1H-NMR spectrum (400 MHz) of CDCl3-soluble products obtained from guaiacol (20 mg) over Pd/C (20 mg) in 

H2O (1 mL) under N2 atmosphere (1 atm, prior to heating) at 350 °C for 60 min. Internal standard (IS): dimethyl sulfone 

(DMSO2, 1.50 mg).
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Fig. S14 1H-NMR spectrum (400 MHz) of CDCl3-soluble products obtained from a mixture of guaiacol (20 mg) and glycerol 

(20 mg) over Pd/C (20 mg) in H2O (1 mL) under N2 atmosphere (1 atm, prior to heating) at 350 °C for 60 min. Internal 

standard (IS): dimethyl sulfone (DMSO2, 1.72 mg).
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Fig. S15 1H-NMR spectrum (400 MHz) of CDCl3-soluble products obtained from syringol (20 mg) over Pd/C (20 mg) in 

H2O (1 mL) under N2 atmosphere (1 atm, prior to heating) at 350 °C for 60 min. Internal standard (IS): dimethyl sulfone 

(DMSO2, 1.70 mg).
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Fig. S16 1H-NMR spectrum (400 MHz) of CDCl3-soluble products obtained from a mixture of syringol (20 mg) and glycerol 

(20 mg) over Pd/C (20 mg) in H2O (1 mL) under N2 atmosphere (1 atm, prior to heating) at 350 °C for 60 min. Internal 

standard (IS): dimethyl sulfone (DMSO2, 1.72 mg).
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Fig. S17 1H-NMR spectrum (400 MHz) of CDCl3-soluble products obtained from 4-Methylsyringol (20 mg) over Pd/C (20 

mg) in H2O (1 mL) under N2 atmosphere (1 atm, prior to heating) at 350 °C for 60 min. Internal standard (IS): dimethyl 

sulfone (DMSO2, 1.22 mg).

012345678

OH
OCH3H3CO

Starting materials

D
M

SO
2

(IS
)

H2O

350 °C/60 min, Pd/C, H2/N2
in H2O

O

OH

OH

HO
O O O

OH

OH

HO
O

OH

OH

HO
HO

O

OH

OH

HO
O

OH
n

CDCl3

-OCH3

4-methylsyringol

-CH3

Avicel

δ (ppm)

Fig. S18 1H-NMR spectrum (400 MHz) of CDCl3-soluble products obtained from a mixture of 4-Methylsyringol (20 mg) and 

Avicel (20 mg) over Pd/C (20 mg) in H2O (1 mL) under N2 atmosphere (1 atm, prior to heating) at 350 °C for 60 min. Internal 

standard (IS): dimethyl sulfone (DMSO2, 1.93 mg).
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Fig. S19 1H-NMR spectrum (400 MHz) of CDCl3-soluble products obtained from syringol (20 mg) over Pd/C (20 mg) in 

hexane (1 mL) under a H2:N2 atmosphere (1 atm, 1:1 v/v, prior to heating) at 350 °C for 60 min. Internal standard (IS): 

dimethyl sulfone (DMSO2, 1.50 mg).

012345678

OH
OCH3H3CO

Starting material

CDCl3

D
M

SO
2

(IS
)

Hexane

-OCH3

Benzene

Syringol

350 °C/60 min, Pd/C, H2/CO  
in hexane

δ (ppm)

Fig. S20 1H-NMR spectrum (400 MHz) of CDCl3-soluble products obtained from syringol (20 mg) over Pd/C (20 mg) in 

hexane (1 mL) under a H2:CO atmosphere (1 atm, 1:1 v/v, prior to heating) at 350 °C for 60 min. Internal standard (IS): 

dimethyl sulfone (DMSO2, 1.46 mg).
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Fig. S21 Representative GC chromatograms of gaseous products obtained from Japanese beech wood (100 mg) in H2O (1 

mL) under N2 atmosphere (1 mL, prior to heating) over Pd/C (25 mg) at 350 °C for 60 min. Internal standard (IS): Ne (5 mL, 

25 °C, 0.1 MPa).



Table S2 Single-point response factors obtained during Micro GC calibration

Standard Channel # Response factor 

(relative to Ne)

Correction factor 

(relative to N2 in air)

Ne 1 1.0 -

H2 1 3.65 -

O2 1 0.662 0.33426

N2 1 - 1.0

CH4 1 1.33 -

CO 1 0.47 -

CO2 2 3.5 0.019

C2Hn (*) 2, 3 9.44 -

C2H6 2 11.2 -

C3H6 2 7.75 -

C3H8 2 9.26 -

*: includes both C2H2 and C2H4.
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Fig. S22 XRD pattern of the 5% Pd/C catalyst used in the present study.



Fig. S23 Composition of the Pd/C catalyst as informed by the manufacturer.


