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Fig. S1 Side-chain in the 2D HSQC NMR spectra of the lignins.1 Lignin: (A) β-O-4’ 
aryl ether linkages with a free–OH at the γ-carbon; (A′) β-O-4’ aryl ether linkages  
with acylated; (B) resinol substructures formed by β–β, α-O-γ, and γ-O-α linkages;   
(C) phenylcoumaran substructures formed by β-5 and α-O-4’ linkages; (L) lactic acid; 
(I) p-hydroxycinnamyl alcohol end groups; (G) guaiacyl units; (S) syringyl units; (S’) 
oxidized syringyl units with a Cα ketone.
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