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Table S1 
Assignments of 13C-1H correlation signals in the HSQC spectra of the lignin components in birch.
	[bookmark: OLE_LINK224]Labela
	δC/δH (ppm)
	Assignments

	[bookmark: OLE_LINK23][bookmark: OLE_LINK57][bookmark: OLE_LINK128]Bβ
	53.6/3.04
	Cβ−Hβ in β-β resinol substructures (B)

	[bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK48][bookmark: OLE_LINK21][bookmark: OLE_LINK129]–OCH3
	55.6/3.71
	C−H in methoxyls

	[bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK61]Aγ
	59.5/3.69
	Cγ−Hγ in β-O-4' substructures (A)

	[bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK131]Cγ
	62.3/3.70
	Cγ−Hγ in β-5 phenylcoumaran substructures (C)

	[bookmark: OLE_LINK33]Bγ
	71.0/3.88-4.17
	Cγ−Hγ in β-β resinol substructures (B)

	[bookmark: OLE_LINK32][bookmark: OLE_LINK132]Aα
	71.9/4.85
	[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Cα−Hα in β-O-4' units (A)

	BEα
	81.3/4.65
	Cα−Hα in benzyl ether (BE) LCC structures 

	A′α
	83.1/5.21
	[bookmark: OLE_LINK4]Cα−Hα in γ-acylated β-O-4' substructures (A′)

	[bookmark: OLE_LINK39][bookmark: OLE_LINK135]Aβ(G)
	83.9/4.33
	[bookmark: OLE_LINK15]Cβ−Hβ in β-O-4' linked to G/H unit (A)

	[bookmark: OLE_LINK38][bookmark: OLE_LINK134]Bα
	84.9/4.64
	Cα−Hα in β-β resinol substructures (B)

	[bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK136]Aβ(S)
	85.9/4.11
	Cβ−Hβ in β-O-4' linked to a S unit (A)

	[bookmark: OLE_LINK133]Cα
	87.0/5.45
	Cα−Hα in β-5 phenylcoumaran substructures(C)

	[bookmark: OLE_LINK6][bookmark: OLE_LINK47]S2,6
	104.0/6.70
	C2,6−H2,6 in syringyl units (S)

	[bookmark: OLE_LINK42][bookmark: OLE_LINK106]S′2,6
	106.3/7.31
	C2,6−H2,6 in oxidized (Cα=O) S units (S′)

	[bookmark: OLE_LINK50][bookmark: OLE_LINK51][bookmark: OLE_LINK59]G2
	111.1/6.98
	C2−H2 in guaiacyl units (G)

	[bookmark: OLE_LINK52][bookmark: OLE_LINK53]G5
	114.7/6.71
	C5−H5 in guaiacyl units (G)

	[bookmark: OLE_LINK10]G6
	118.9/6.80
	C6−H6 in guaiacyl units (G)



aThe labels refer to the lignin units and substructures shown in Figures 2 and 3 (main text). 
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Figure S1 FTIR spectra of untreated (A), steam-exploded (B), HL (C) and HL birch after AD (D). 
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