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Figure S1: Products-recovery protocol for hydrogenolysis reactions
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Figure S2: 3'P NMR Spectra: in red, iBol fraction after depolymerization with CoMoS/Al20s; in blue, iBol fraction with
CoMoOx/Al20s3.; the green and blue rectangles are the zones defined for guaiacol and catechol functions respectively
— Catechol molecule is having one peak at 139 ppm.

Thermogravimetric analyses of the Kraft Lignin were done on a TGA/DSC 3+ apparatus from Mettler Toledo. The
maximum temperature is set to 1000°C with a ramp of 10°C.min"" and gas (air or N2) flow is set to 10 mL.min"".
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Figure S3a. Thermogravimetric analysis under air
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Figure S3b. Thermogravimetric analysis under N2

Table S1. Quantification of carbon functional groups thanks to "*C NMR (done with the 1GHz spectrometer)

Functional group Shift (ppm) (gﬁgﬁﬁm)
Tetramethylthiourea

(1S) 195 - 192 0.79
COOR (or COOH) 180 - 166 1.51
AromaticC-O 162 - 142 15.30
AromaticC-C 142 - 125 20.09
AromaticC-H 125 - 102 36.29
AliphaticC-O 90 - 58 7.03
Methoxy 58 - 54 4.62
AliphaticC-H or C-C 36 - 10 2.30
TOTAL 87.15
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Figure S4. Size-Exclusion Chromatography analysis of KL and acetylated KL

Demethylation of KL by a reported procedure [18]: lignin demethylation was performed as described in the article.
Roughly, 1 g of lignin is dissolved in 24 mL of Dimethyl Formamide, 6 mL of ICH is added to the mixture and put
under reflux for 12h.
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Figure S5. 3P NMR OH groups quantification after demethylation with homogeneous method

[18] Ferhan, M.; Yan, N.; Sain, M. A new method for demethylation of lignin from woody biomass using biophysical methods.
J. Chem. Eng. Process. Techn. 2013, 4, 160. https://doi.org/10.4172/2157-7048.1000160
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Table S2. NMR analyses result for -0-4 units, methoxy, catechol OH and phenol OH groups of THF-soluble fractions obtained
with and without catalyst and compared to initial KL

B-O-4 units MeO Catechol OH H-Phenolic OH

HSQCH 3C NMR P! 3P NMR 3P NMR

(mmol/g) (mmol/g) (mmol/g)
Kraft Lignin 6.78 4.6 0.41 0.17
Without catalyst 0.53 Unsoluble 0.49 0.25

(2.48)

Pd/C 0.15 3.52 0.6 0.22
CoMoOx/Al,O3 0.08 2.72 0.73 0.31
CoMoS/Al,0; 0.05 1.84 0.88 0.41
Mo,C/C n.d. 3.88 0.67 0.28
CoMoOx/ZrO, n.d. 3.60 0.64 0.29
CoMoS/ZrO, n.d. 4.97 0.52 0.25

[a] per 100 aromatic units [b] quantified between 58 and 54 ppm
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Figure S6. Correlation between methoxy ('3C NMR) and catechol OH (3'P NMR) groups for the various fractions
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Figure S7. Quantification of aromatic hydroxyl groups in the THF-, iBol, Light and heavy fractions for alumina-
supported CoMoOxand CoMoS catalysts

------- CoMoQx/Al203 light phase

CoMoQx/Al203 heavy phase

A CoMoOx/AI203 THF Soluble

phase
------- CoMoQx/Al203 Isobutanol

Phase

dw/dlogM
o o 9o o [l [l
O N B O 0 N R OO NN A

100 1000 10,000 100,000

Molecular Mass (g/mol PS eq.)

Figure S8. Size-Exclusion chromatography curves of light, heavy fractions compared with THF- and iBol-soluble

fractions with CoMoOx/Al203 catalyst

Table S3. Elemental analysis of solids obtained with CoMoOx/Al203 and CoMoS/Al2Os3 catalysts, including the

catalysts that could not be removed

Catalyst C H N
Solid CoMoOx/Al,O3 25.2 19 Non detected 0
Solid CoMoS/Al,O3 21.3 1.7 Non detected 4.5
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Figure S9. XRD of Mo2C/C catalyst



