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1. Characterization of Forestry Wood Waste (Vernicia Fordii Wood) Extracts by FTIR and GC/MS
In addition to lignin, cellulose, and hemicellulose, the main chemical components of forestry wood waste are also found to contain an amount of extracts such as tannin, carbohydrate, and flavonoid [1]. These extracts have important influence on the high value utilization and the pyrolysis conversion of forestry wood waste. Therefore, the extracts of Vernicia fordii wood were characterized by FTIR and GC/MS, firstly. Figure S1 illustrates the FTIR spectra of Vernicia fordii wood (VF) extracts obtained by Soxhlet extraction with three kind of solvents, viz. methanol, ethanol/benzene (1:1), and ethanol/ether (1:1) solution. The assignments of the absorption peaks are list in Table S1. At a glance, the main peaks of all VF extracts were almost identical regardless of the extraction solvent used. The broad absorption bands that were positioned at 3397–3419 cm−1 could be attributed to the O–H stretching vibration, which are likely caused by the existence of aromatics and aliphatics [2]. The peaks that fell in between 2977 and 2844 cm−1 could be assigned as the C–H stretching vibration, in which the 2977, 2950, and 2844 cm–1 peaks were associated with –CH3, –CH2, and –CH-groups, respectively [3]. The presence of phenolic compounds in the VF extracts was validated by the absorption peak at 1648–1646 cm−1, which is a characteristic peak caused by aromatic ring vibrations [4]. The peaks at 1374–1385 cm−1 could be attributed to O–H stretching vibration of phenolic and C–H deformation vibration of aliphatic methyl groups, which are commonly found in lignin [5]. The 1249 and 1046 cm−1 peaks could be assigned to the C–O–C stretching vibration of asymmetric ether and the C–O stretching vibration of aldehydes, respectively [6,7]. The absorption peaks at 930 and 879 cm−1 could be assigned to the C–H stretching vibration [5,8].
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Figure S1. FTIR spectra of the Vernicia fordii wood (VF) extracts from Soxhlet extraction with either methanol, ethanol/benzene (1:1), or ethanol/ether (1:1).
From Figure S1, it is perceptible that the FTIR spectrum of VF extracts had absorption peaks of different peak intensities with each other, owing to dissimilar availability of organic compounds. This inference was speculated based on the different solubility of VF’s extractable components in the solvents, which should be mainly governed by the polarity of extractable components and solvents. Comparatively, the FTIR spectra of VF extracts from ethanol/benzene and ethanol/ether extraction had more intensified peaks than that of the VF extract from methanol extraction. This finding eventually evinced that the mixture of ethanol/benzene and ethanol/ether served as a better extraction solvent than the methanol since they could extract more compounds. Furthermore, the FTIR spectra of the VF extract also showed that the VF was composed of various chemical compounds, such as alcohols, amines, aromatics, acids, esters, and phenolics.

As shown in Figure S2–S5 and Tables S2–S4, the GC/MS analysis revealed that the VF extracts from Soxhlet extraction with methanol, ethanol/benzene, and ethanol/ether contained a total of 36, 34, and 38 compounds, respectively. Based on Figure S5, the functional groups of VF extract from methanol extraction were acids (16.30%), alcohols (26.80%), amines (1.22%), phenolics (15.75%), aromatics (8.88%), aldehydes (4.83%), esters (3.82%), ketones (20.81), and others (1.59%). Meanwhile, the VF extract from ethanol/benzene extraction was composed of acids (3.59%), alcohols (23.47%), amines (19.13%), phenolics (4.51%), aromatics (2.86%), aldehydes (0.97%), esters (42.78%), saccharides (0.44%), ketones (1.20%), and others (1.03%). In contrast, the VF extract from ethanol/ether extraction consisted of acids (20.71%), alcohols (33.90%), phenolics (3.87%), aromatics (16.97%), aldehydes (3.84%), esters (2.15%), olefins (4.05%), saccharides (1.86%), ketones (11.17%), and others (1.53%). 

Figure S2–S5 and Tables S2–S4 could serve as a basic guideline for the speculation of chemical compounds that mainly exist in VF. The acids of VF primarily consisted of linoleic acid, n-hexadecanoic acid, oleic acid, and octadecanoic acid. On the other hand, the alcohols of VF were mainly comprised of ledene alcohol, γ-sitosterol, stigmasterol, and 2-ethyl-1-hexanol. The main phenolics of VF were 3-allyl-6-methoxyphenol. The VF also contained ketone and ester compounds like 1,2-cyclopentanedione, xyloidone, betamethasone acetate, and hydrocortisone acetate. The major esters of VF included methyl stearate, methyl n-hexadecanoate, tributyl acetylcitrate, and geranyl isovalerate. The saccharide compounds of VF were melezitose and lactose. The aldehydes of VF were primarily comprised of 4-hydroxy-2-methoxycinnamaldehyde, and coniferyl aldehyde. The VF also possessed several aromatics like homopterocarpin and salsoline. 
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Figure S2. Total ion chromatogram of Vernicia fordii wood (VF) extract from methanol extraction.
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Figure S3. Total ion chromatogram of Vernicia fordii wood (VF) extract from ethanol/benzene extraction.
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Figure S4. Total ion chromatogram of Vernicia fordii wood (VF) extract from ethanol/ether extraction.
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Figure S5. Chemical composition of Vernicia fordii wood (VF) extracts sorted by common functional groups.

2. Supplementary Materials of Tables
Table S1. The classification of functional groups and compounds obtained from the extracts of Vernicia fordii wood (VF) from different solvent based on FTIR method.
	Frequency Range (cm−1)
	Frequency (cm−1)
	Functional Group
	Classification of Compounds

	
	Methanol
	Ethanol/Benzene
	Ethanol/Ether
	
	

	3700–3200
	3419
	3421
	3397
	O–H stretching
	alcohol, 

	3050–2800
	2950, 2844
	2977, 2900
	2977, 2900
	C–H stretching
	alcohol, aldehyde, ketone, alkanes

	1700–1600
	1646
	1648
	1646
	C–C stretching
	aromatic, pheonl

	1470–1440
	-
	1447
	1447
	C–H stretching
	aromatic, pheonl, alkenes

	1270–1230
	1249
	1249
	1249
	C–O stretching
	acid, esters

	1060–1000
	1046
	1044
	1046
	C–O bending
	aldehyde, ether

	950–920
	-
	930
	930
	C–H stretching
	aromatic

	900–850
	-
	879
	879
	C–H stretching
	aromatic, phenolic


(-) not available.
Table S2. Chemical composition of Vernicia fordii wood (VF) extract from methanol extraction.
	No.
	RT (min)
	Peak Area (%)
	Components

	1
	2.645
	1.0681
	glycerin

	2
	3.913
	1.2208
	2-methoxy-N-(2-methoxyethyl)-N-methylethanamine

	3
	4.172
	1.2014
	dihydroxyacetone

	4
	4.592
	2.3322
	1,2-cyclopentanedione

	5
	11.236
	4.1338
	o-acetyl-p-cresol

	6
	13.273
	1.5919
	-

	7
	13.442
	1.7263
	3-allyl-6-methoxyphenol

	8
	14.470
	1.0714
	3-ethoxybenzoic acid

	9
	14.703
	1.0153
	α-ethyl-p-methoxybenzyl alcohol

	10
	15.188
	1.0314
	1-(2,5-dimethoxyphenyl)ethanone

	11
	16.728
	1.5817
	4-(3-aminobutyl)-2-methoxyphenol

	12
	17.472
	1.0462
	3-(n-propylamino)-2,1-benzisothiazole

	13
	17.523
	1.4638
	methyl homovanillate 

	14
	17.607
	2.9187
	4-hydroxy-2-methoxycinnamaldehyde

	15
	17.692
	12.4449
	coniferyl alcohol

	16
	18.578
	2.5705
	5-hydroxycalamenene

	17
	19.529
	1.0902
	geranyl isovalerate

	18
	19.580
	1.0057
	methyl 11,13-dihydroxy-5-tetradecynoate

	19
	20.415
	2.6902
	n-hexadecanoic acid

	20
	20.480
	1.7207
	phthalic acid, butyl hex-3-yl ester

	21
	20.764
	1.9144
	sinapaldehyde

	22
	20.874
	1.2433
	sinapyl alcohol

	23
	21.269
	4.6244
	lapachol

	24
	22.317
	2.6305
	α-lapachone

	25
	22.433
	4.3222
	linoleic acid

	26
	22.491
	2.9801
	oleic acid

	27
	22.737
	2.5982
	octadecanoic acid

	28
	24.665
	1.2685
	ferruginol

	29
	24.865
	1.2814
	ingenol 3-hexadecanoate

	30
	26.314
	1.1730
	4H-cyclopropa(5',6')benz(1',2':7,8)azuleno(5,6-b)oxiren-4-one, 8-(acetyloxy)-1,1a,1b,1c,2a,3,3a,6a,6b,7,8,8a-dodecahydro-3a,6b,8a-trihydroxy-2a-(hydroxymethyl)-1,1,5,7-tetramethyl-, (1a.α.,1b.β.,1c.β.,2a.β.,3a.β.,6a.α.,6b.α.,7.α.,8.β.,8a.α.)-

	31
	26.476
	8.2425
	γ-sitosterol

	32
	26.586
	5.0672
	γ-sitosterol

	33
	26.735
	2.7148
	stigmasterol

	34
	26.871
	1.3542
	5-hydroxy-7-(hydroxymethyl)-3,11,11,14-tetramethyl-4,15-dioxotetracyclo(7.5.1.01,5.010,12)pentadeca-2,7-dien-6-yl butyrate

	35
	28.067
	5.3526
	2,3-dimethoxy-10,11-dihydrodibenz(b,f)oxepin-10-ol

	36
	28.669
	1.2083
	4H-cyclopropa(5',6')benz(1',2':7,8)azuleno(5,6-b)oxiren-4-one, 8-(acetyloxy)-1,1a,1b,1c,2a,3,3a,6a,6b,7,8,8a-dodecahydro-3a,6b,8a-trihydroxy-2a-(hydroxymethyl)-1,1,5,7-tetramethyl-, (1a. α.,1b.β.,1c.β.,2a.β.,3a.β.,6a. α.,6b.α.,7.α.,8.β.,8a. α.)-

	37
	28.934
	2.5344
	ingenol triacetate

	38
	29.652
	1.8256
	hydrocortisone acetate

	39
	30.791
	2.7393
	4H-cyclopropa(5',6')benz(1',2':7,8)azuleno(5,6-b)oxiren-4-one, 8-(acetyloxy)-1,1a,1b,1c,2a,3,3a,6a,6b,7,8,8a-dodecahydro-3a,6b,8a-trihydroxy-2a-(hydroxymethyl)-1,1,5,7-tetramethyl-, (1a.α.,1b.β.,1c.β.,2a.β.,3a.β.,6a.α.,6b.α.,7.α.,8.β.,8a.α.)-


Table S3. Chemical composition of Vernicia fordii wood (VF) extract from ethanol/benzene extraction.
	No.
	RT (min)
	Peak Area (%)
	Components

	1
	4.864
	19.1304
	N,N-diethylformamide

	2
	5.524
	0.4444
	-

	3
	6.313
	15.4929
	2-ethyl-1-hexanol

	4
	11.947
	0.4359
	lactose

	5
	14.315
	0.4781
	2,4-di-tert-butylphenol

	6
	14.904
	0.4325
	2-oxoadamantane-1,3-dicarboxylic acid

	7
	15.415
	0.7481
	monomethyl azelate

	8
	17.342
	1.5037
	methyl tetradecanoate

	9
	17.536
	0.4605
	4-hydroxy-2-methoxycinnamaldehyde

	10
	17.608
	3.2456
	coniferyl alcohol

	11
	18.533
	0.7880
	5-hydroxycalamenene

	12
	19.244
	0.4950
	ferulic acid

	13
	19.690
	0.7523
	methyl 9-hexadecenoate

	14
	19.988
	10.7985
	methyl n-hexadecanoate

	15
	20.357
	0.7327
	n-hexadecanoic acid

	16
	20.447
	0.6996
	phthalic acid, butyl hex-3-yl ester

	17
	20.700
	0.5118
	sinapaldehyde

	18
	20.803
	0.6786
	sinapyl alcohol

	19
	21.224
	1.0984
	lapachol

	20
	21.463
	0.5960
	xyloidone

	21
	22.052
	8.2316
	methyl elaidate

	22
	22.097
	0.9599
	methyl elaidate

	23
	22.343
	8.7892
	methyl stearate

	24
	22.394
	0.6438
	linoleic acid

	25
	22.433
	0.7415
	oleic acid

	26
	22.686
	0.5480
	octadecanoic acid

	27
	23.940
	0.6964
	methyl 12,13-epoxystearate

	28
	24.005
	3.1715
	methyl 9,10-epoxystearate

	29
	24.147
	0.5590
	methyl 9,10-epoxystearate

	30
	24.225
	1.7706
	methyl 9,10-epoxystearate

	31
	24.477
	0.5992
	methyl 12,13-epoxystearate

	32
	24.788
	3.5031
	i-propyl 11,12-methylene-octadecanoate

	33
	25.344
	0.6059
	4β-methylandrostane-2,3-diol-1,17-dione

	34
	25.519
	0.4684
	1H-cyclopropa(3,4)benz(1,2-e)azulene-5,7b,9,9a-tetrol, 1a,1b,4,4a,5,7a,8,9-octahydro-3-(hydroxymethyl)-1,1,6,8-tetramethyl-,5,9,9a-triacetate 

	35
	26.043
	0.9856
	γ-sitosterol

	36
	26.140
	1.7698
	γ-sitosterol

	37
	26.263
	3.4408
	γ-sitosterol

	38
	26.593
	0.6517
	1H-cyclopropa(3,4)benz(1,2-e)azulene-5,7b,9,9a-tetrol, 1a,1b,4,4a,5,7a,8,9-octahydro-3-(hydroxymethyl)-1,1,6,8-tetramethyl-, 5,9,9a-triacetate

	39
	26.683
	0.6601
	4H-cyclopropa(5',6')benz(1',2':7,8)azuleno(5,6-b)oxiren-4-one, 8-(acetyloxy)-1,1a,1b,1c,2a,3,3a,6a,6b,7,8,8a-dodecahydro-3a,6b,8a-trihydroxy-2a-(hydroxymethyl)-1,1,5,7-tetramethyl-, (1aα,1bβ,1cβ,2aβ,3aβ,6aα,6bα,7α,8β,8aα)-

	40
	27.990
	0.5855
	(6-isopropyl-4-methoxy-3-methylthio-2,4,6-cycloheptatrienylidene)malononitrile

	41
	30.603
	1.0951
	4H-cyclopropa(5',6')benz(1',2':7,8)azuleno(5,6-b)oxiren-4-one, 8-(acetyloxy)-1,1a,1b,1c,2a,3,3a,6a,6b,7,8,8a-dodecahydro-3a,6b,8a-trihydroxy-2a-(hydroxymethyl)-1,1,5,7-tetramethyl-, (1aα,1bβ,1cβ,2aβ,3aβ,6aα,6bα,7α,8β,8aα)-


Table S4. Chemical composition of Vernicia fordii wood (VF) extract from ethanol/ether extraction.
	No.
	RT (min)
	Peak Area (%)
	Components

	1
	8.267
	1.0892
	1,3-dihydroxyacetone dimer

	2
	12.588
	1.5322
	-

	3
	13.442
	1.8559
	melezitose

	4
	14.955
	2.0898
	2-oxoadamantane-1,3-dicarboxylic acid

	5
	16.521
	7.2203
	cryptomeridiol

	6
	17.336
	0.9084
	aristol-1(10)-en-9-ol

	7
	17.459
	0.9451
	benzeneacetic, amide, α,α-dimethyl-2-methoxy-6-nitro-

	8
	17.582
	1.5865
	coniferyl aldehyde

	9
	17.633
	3.8711
	coniferyl alcohol

	10
	18.571
	1.7347
	8-oxo-neoisolongifolene

	11
	19.277
	1.0962
	3-methoxy-4-hydroxy-cinnamic acid

	12
	19.587
	6.5058
	ledene alcohol

	13
	20.396
	3.4696
	n-hexadecanoic acid

	14
	20.467
	1.1052
	1, butyl 8-methylnonyl ester

	15
	20.628
	1.4493
	salsoline

	16
	20.745
	2.2494
	sinapaldehyde 

	17
	20.848
	0.8095
	1-propyl-3,6-diazahomoadamantan-9-ol

	18
	21.262
	5.1070
	lapachol

	19
	21.495
	2.7688
	xyloidone

	20
	22.323
	1.2976
	phorbol

	21
	22.420
	3.4709
	linoleic acid

	22
	22.472
	3.4597
	oleic acid

	23
	22.724
	2.3689
	octadecanoic acid

	24
	23.869
	1.0478
	tributyl acetylcitrate

	25
	24.665
	1.0859
	4,4-dimethyl-5-androstene

	26
	24.859
	1.1949
	ingenol 3-hexadecanoate

	27
	25.377
	1.9632
	4β-methylandrostane2,3-diol-1,17-dione

	28
	25.545
	0.9263
	4H-cyclopropa(5',6')benz(1',2':7,8)azuleno(5,6-b)oxiren-4-one, 8-(acetyloxy)-1,1a,1b,1c,2a,3,3a,6a,6b,7,8,8a-dodecahydro-3a,6b,8a-trihydroxy-2a-(hydroxymethyl)-1,1,5,7-tetramethyl-, (1a.α.,1b.β.,1c.α.,2a.α.,3a.β.,6a.α.,6b.α.,7.α.,8.β.,8a.α.))-

	29
	26.088
	1.5085
	hydrocortisone acetate

	30
	26.308
	1.6930
	glycodeoxycholic acid

	31
	26.450
	8.1107
	γ-sitosterol

	32
	26.599
	9.7452
	homopterocarpin

	33
	26.735
	1.6430
	stigmasterol

	34
	26.884
	1.1869
	3,17-dioxo-4-androsten-11α-yl hydrogen succinate

	35
	28.048
	2.2959
	butorphanol

	36
	28.663
	1.0218
	4H-cyclopropa(5',6')benz(1',2':7,8)azuleno(5,6-b)oxiren-4-one, 8-(acetyloxy)-1,1a,1b,1c,2a,3,3a,6a,6b,7,8,8a-dodecahydro-3a,6b,8a-trihydroxy-2a-(hydroxymethyl)-1,1,5,7-tetramethyl-, (1a.α.,1b.β.,1c.β.,2a.β.,3a.β.,6a.α.,6b.α.,7.α.,8.β.,8a.α.)-

	37
	28.740
	0.8402
	5-hydroxy-7-(hydroxymethyl)-3,11,11,14-tetramethyl-4,15-dioxotetracyclo(7.5.1.01,5.010,12)pentadeca-2,7-dien-6-yl butyrate

	38
	28.902
	1.8862
	betamethasone acetate

	39
	29.633
	1.0300
	hydrocortisone acetate

	40
	29.943
	0.8170
	4H-cyclopropa(5',6')benz(1',2':7,8)azuleno(5,6-b)oxiren-4-one, 8-(acetyloxy)-1,1a,1b,1c,2a,3,3a,6a,6b,7,8,8a-dodecahydro-3a,6b,8a-trihydroxy-2a-(hydroxymethyl)-1,1,5,7-tetramethyl-, (1a.α.,1b.β.,1c.β.,2a.β.,3a.β.,6a.α.,6b.α.,7.α.,8.β.,8a.α.)-

	41
	30.131
	1.0229
	5-hydroxy-7-(hydroxymethyl)-3,11,11,14-tetramethyl-4,15-dioxotetracyclo(7.5.1.01,5.010,12)pentadeca-2,7-dien-6-yl butyrate

	42
	30.778
	2.9894
	4H-cyclopropa(5',6')benz(1',2':7,8)azuleno(5,6-b)oxiren-4-one, 8-(acetyloxy)-1,1a,1b,1c,2a,3,3a,6a,6b,7,8,8a-dodecahydro-3a,6b,8a-trihydroxy-2a-(hydroxymethyl)-1,1,5,7-tetramethyl-, (1a.α.,1b.β.,1c.β.,2a.β.,3a.β.,6a.α.,6b.α.,7.α.,8.β.,8a.α.)-


Table S5. Chemical composition of bio-oil vapor released from fast pyrolysis of VF.

	No.
	RT (min)
	Peak Area (%)
	Components

	1
	5.27
	1.585
	cyclododecanone thiosemicarbazone

	2
	5.4
	10.599
	1,3-butadiene

	3
	5.5
	1.586
	dimethylethylborane

	4
	5.65
	0.956
	1-methylcyclobutane

	5
	5.74
	1.828
	1,3-pentadiene

	6
	5.82
	3.666
	3-iodo-1H-pyrazole

	7
	5.99
	27.998
	2-methylbut-3-en-1-ol

	8
	6.38
	0.840
	1,3-butadien-1-ol

	9
	6.54
	4.945
	3-methylfuran

	10
	6.69
	1.124
	2-methylfuran

	11
	6.8
	1.636
	5-methyl-1,3-cyclopentadiene 

	12
	6.92
	11.885
	ethylcyclopropane 

	13
	7.08
	0.174
	benzene

	14
	7.19
	0.605
	3-methylenecyclopentene

	15
	7.33
	1.830
	benzene

	16
	7.69
	1.443
	2,5-dimethylfuran

	17
	7.83
	1.970
	urea

	18
	7.93
	2.987
	(E)-2-butenal

	19
	8.12
	1.385
	5-hexen-2-one

	20
	8.22
	0.646
	methyl carbanilate

	21
	8.29
	0.793
	2,3-pentanedione

	22
	8.39
	0.170
	3-methylenecyclohexene

	23
	8.58
	1.463
	lidocaine

	24
	8.79
	2.100
	toluene

	25
	8.93
	0.038
	glyceryl monolinolenate

	26
	8.98
	0.066
	2,5-dimethyl-2,4-hexadiene

	27
	9.07
	0.150
	(E)-2-methyl-2-butenal

	28
	9.16
	0.404
	3-pentyn-1-ol

	29
	9.25
	0.085
	diethyl mesoxalate

	30
	9.41
	0.109
	3-methyl-2-butenal

	31
	9.51
	0.675
	3-methylfuran

	32
	9.7
	0.180
	-

	33
	9.83
	0.041
	N,N'-bis(carbobenzyloxy)-lysine methyl(ester)

	34
	10
	0.134
	methyl 12-(2-octylcyclopropyl)dodecanoate

	35
	10.09
	0.219
	ethylbenzene

	36
	10.2
	0.878
	o-xylene

	37
	10.33
	0.034
	16-nitrobicyclo(10.4.0)hexadecan-1-ol-13-one

	38
	10.45
	0.285
	3-furaldehyde

	39
	10.54
	0.334
	furfural

	40
	10.61
	0.147
	methyl N-(1-phenylpropan-2-yl)carbamate

	41
	10.66
	0.141
	R1-barrigenol

	42
	10.79
	2.141
	felbamate

	43
	11.22
	0.225
	styrene

	44
	11.36
	0.082
	furfural

	45
	11.43
	0.042
	3-methyl-4-penten-2-one

	46
	11.5
	0.063
	R1-barrigenol

	47
	11.67
	0.040
	(2-phenyl-1,3-dioxolan-4-yl)methyl (9E,12E)-octadeca-9,12-dienoate

	48
	11.81
	0.180
	R1-barrigenol

	49
	11.94
	0.314
	m-toluenediamine

	50
	12.05
	0.049
	-

	51
	12.24
	0.042
	R1-barrigenol

	52
	12.31
	0.124
	2(5H)-furanone

	53
	12.45
	0.020
	N-butyl-tert-butylamine

	54
	12.5
	0.002
	8,8a-bis(acetyloxy)-2a-((acetyloxy)methyl)-1,1a,1b,1c,2a,3,3a,6a,6b,7,8,8a-dodecahydro-3,3a,6b-trihydroxy-1,1,5,7-tetramethyl-4H-cyclopropa(5',6')benz(1',2':7,8)azuleno(5,6-b)oxiren-4-one

	55
	12.56
	0.138
	2(1H)-naphthalenone, octahydro-8a-hydroxy-4a-methyl-, cis-

	56
	12.72
	1.412
	N-methyl-3,4-methylenedioxyamphetamine

	57
	12.89
	1.119
	guaiacol

	58
	13.23
	0.024
	R1-barrigenol

	59
	13.3
	0.007
	-

	60
	13.47
	0.173
	monolinolein TMS

	61
	13.58
	0.010
	(9Z,12Z,15Z)-9,12,15-octadecatrienoic acid 2-trimethylsilyloxy-1-((trimethylsilyloxy)methyl)ethyl ester

	62
	13.95
	0.073
	monolinolein TMS

	63
	14.04
	0.005
	monolinolein TMS

	64
	14.22
	0.480
	4-hydroxy-3-methylacetophenone

	65
	14.3
	0.445
	N,N-dimethyl-1-dodecanamine

	66
	14.44
	0.199
	2,6-dimethoxyphenol

	67
	14.51
	0.102
	monolinolein TMS

	68
	14.9
	0.243
	3-allyl-6-methoxyphenol

	69
	15.01
	0.012
	monolinolein TMS

	70
	15.08
	0.029
	monolinolein TMS

	71
	15.5
	0.013
	monolinolein TMS

	72
	15.62
	0.237
	acetoveratrone

	73
	16.05
	0.045
	monolinolein TMS

	74
	16.34
	0.046
	butyric acid (1aR)-1aα,2β,5,5a,6,9,10,10aα-octahydro-5aβ-hydroxy-4-hydroxymethyl-1,1,7,9α-tetramethyl-6,11-dioxo-1H-2α,8aα-methanocyclopenta(a)cyclopropa(e)cyclodecen-5β-yl ester

	75
	16.45
	0.087
	4-allylsyringol

	76
	16.53
	0.004
	R1-barrigenol

	77
	16.75
	0.024
	(2-fluorophenyl)methanol, dimethylpentafluorophenylsilyl ether

	78
	17
	0.009
	betulin

	79
	17.26
	0.007
	monolinolein TMS

	80
	17.49
	0.191
	2-nitroaniline-4-sulfonic acid

	81
	17.62
	0.291
	adipic acid, propargyl tetradecyl ester

	82
	18
	0.003
	2,2'-methylenebis(3,4,6-trichloroanisole)

	83
	18.43
	0.004
	monolinolein TMS

	84
	18.54
	0.004
	monolinolein TMS

	85
	18.67
	0.007
	monolinolein TMS

	86
	19.55
	0.005
	monolinolein TMS

	87
	19.61
	0.016
	monolinolein TMS

	88
	19.85
	0.519
	adipic acid, pentyl trans-hex-3-enyl ester

	89
	20.42
	0.912
	2-methylanthraquinone

	90
	20.67
	0.026
	10-hydroxydesipramine

	91
	20.72
	0.029
	dibenzo(c,g)(1,2)diazocine, 5-oxide

	92
	20.8
	0.009
	1-bromo-morphinan-4,5-diol-6-one 

	93
	20.96
	0.010
	2,4,7,11-tetrayl tetraacetate

	94
	21.83
	1.575
	2-benzyl-1-methyl-3-nitrobenzene


Table S6. Chemical composition of bio-oil vapor released from fast pyrolysis of VF-NiO.
	No.
	RT (min)
	Peak Area (%)
	Components

	1
	5.15
	0.078
	pregnan-20-one, 3-(acetyloxy)-5,6:16,17-diepoxy-, (3β,5α,6α,16α)-

	2
	5.22
	0.179
	2,6-bis(2-(2-S-thiosulfuroethylamino)ethoxy)pyrazine

	3
	5.28
	0.206
	androst-4-en-11-ol-3,17-dione, 9-thiocyanato-

	4
	5.41
	12.119
	methylenecyclopropane

	5
	5.51
	4.119
	dimethylethylborane

	6
	5.75
	3.301
	1,3-pentadiene

	7
	5.83
	2.644
	3-iodo-1H-pyrazole

	8
	6.00
	25.072
	2-methyl-3-buten-1-ol

	9
	6.24
	0.014
	 (E)-3-methyl-2-pentene

	10
	6.40
	0.589
	2E,6Z-nonadienal

	11
	6.55
	3.443
	2-methylfuran

	12
	6.70
	0.714
	3-methylfuran

	13
	6.81
	1.539
	3-hexen-1-yne

	14
	6.93
	9.672
	ethylcyclopropane

	15
	7.09
	0.126
	benzene

	16
	7.20
	0.572
	5-methyl-1,3-cyclopentadiene

	17
	7.34
	2.631
	benzene

	18
	7.71
	1.083
	2,5-dimethylfuran

	19
	7.86
	1.165
	L-β-homoserine

	20
	7.94
	2.145
	1,3-butadien-1-ol

	21
	8.14
	1.022
	1-penten-3-one

	22
	8.23
	0.488
	methyl carbanilate

	23
	8.30
	0.496
	2,3-pentanedione

	24
	8.40
	0.129
	1-methyl-1,4-cyclohexadiene 

	25
	8.59
	0.822
	lidocaine

	26
	8.80
	2.646
	toluene

	27
	9.00
	0.077
	1,2,3-trimethylcyclopentene

	28
	9.08
	0.126
	2,5-dimethyl-2,4-hexadiene

	29
	9.17
	0.333
	3-penten-2-one

	30
	9.26
	0.055
	 (3aR)-3a,4,6aα,7,9,10,10a,10bβ-octahydro-3aα,10aβ-dihydroxy-5-hydroxymethyl-7α-(1-hydroxy-1-methylethyl)-2,10β-dimethylbenz(e)azulene-3,8-dione

	31
	9.42
	0.085
	(E)-2-pentenal

	32
	9.52
	0.452
	3-methylfuran

	33
	9.71
	0.116
	3-methylphenol

	34
	10.01
	0.076
	cyclopentanone

	35
	10.09
	0.246
	ethylbenzene

	36
	10.21
	0.596
	1,3-dimethylbenzene

	37
	10.34
	0.014
	(3aR)-3a,4,6aα,7,9,10,10a,10bβ-octahydro-3aα,10aβ-dihydroxy-5-hydroxymethyl-7α-(1-hydroxy-1-methylethyl)-2,10β-dimethylbenz(e)azulene-3,8-dione

	38
	10.47
	0.125
	13-heptadecyn-1-ol

	39
	10.55
	0.256
	anhydrorhodovibrin

	40
	10.61
	0.106
	2-hexadecanol

	41
	10.67
	0.143
	7-oxo-cyclobuta(a)dibenzo(c,f)cycloheptadiene 

	42
	10.79
	1.148
	furfural

	43
	11.22
	0.132
	R1-barrigenol

	44
	11.29
	0.006
	-

	45
	11.36
	0.050
	3-hydroxyandrosta-5,7,9(11)-trien-17-one

	46
	11.57
	0.507
	2-benzyl-1-methyl-3-nitrobenzene 

	47
	11.77
	4.023
	4,4'-methylenedianiline

	48
	11.84
	1.535
	4,4'-methylenedianiline

	49
	11.94
	0.467
	3,3'-methylenedianiline

	50
	12.04
	0.150
	(1aR)-8β-acetyloxy-1,1aα,1bβ,1cα,2a,3,3a,6aα,6b,7,8,8a-dodecahydro-3aβ,6bα,8aα-trihydroxy-2aα-hydroxymethyl-1,1,5,7α-tetramethyl-4H-cyclopropa(5',6')benz(1',2':7,8)azuleno(5,6-b)oxiren-4-one

	51
	12.13
	0.023
	3-hydroxyandrosta-5,7,9(11)-trien-17-one

	52
	12.20
	0.020
	3-hydroxyandrosta-5,7,9(11)-trien-17-one

	53
	12.24
	0.031
	3-hydroxyandrosta-5,7,9(11)-trien-17-one

	54
	12.31
	0.100
	lochneridine

	55
	12.44
	0.127
	3-hydroxyandrosta-5,7,9(11)-trien-17-one

	56
	12.55
	0.152
	dimethoxylycopene

	57
	12.61
	0.066
	3-hydroxyandrosta-5,7,9(11)-trien-17-one

	58
	12.71
	0.174
	3-hydroxyandrosta-5,7,9(11)-trien-17-one

	59
	12.88
	0.371
	2-methoxyphenol

	60
	12.99
	0.033
	(20ξ)-16,17-didehydrocuran

	61
	13.20
	0.146
	(20ξ)-16,17-didehydrocuran

	62
	13.42
	1.095
	3,3'-dimethylbenzidine

	63
	13.66
	1.738
	tris(2-ethylhexyl)phosphate

	64
	13.95
	0.146
	3-hydroxyandrosta-5,7,9(11)-trien-17-one

	65
	14.21
	0.987
	4-vinylguaiacol

	66
	14.43
	0.710
	2,6-dimethoxyphenol

	67
	14.50
	0.262
	piperonal

	68
	14.58
	0.141
	-

	69
	14.89
	1.046
	isoeugenol

	70
	15.08
	0.452
	vanillin

	71
	15.26
	0.258
	(20ξ)-16,17-didehydrocuran

	72
	15.38
	0.189
	R1-barrigenol

	73
	15.51
	0.152
	(3aR)-3a,4,6aα,7,9,10,10a,10bβ-octahydro-3aα,10aβ-dihydroxy-5-hydroxymethyl-7α-(1-hydroxy-1-methylethyl)-2,10β-dimethylbenz(e)azulene-3,8-dione

	74
	15.61
	1.267
	3',5'-dimethoxyacetophenone

	75
	15.76
	0.231
	-

	76
	16.02
	0.097
	-

	77
	16.10
	0.056
	(3aR)-3a,4,6aα,7,9,10,10a,10bβ-octahydro-3aα,10aβ-dihydroxy-5-hydroxymethyl-7α-(1-hydroxy-1-methylethyl)-2,10β-dimethylbenz(e)azulene-3,8-dione

	78
	16.17
	0.003
	 (3aR)-3a,4,6aα,7,9,10,10a,10bβ-octahydro-3aα,10aβ-dihydroxy-5-hydroxymethyl-7α-(1-hydroxy-1-methylethyl)-2,10β-dimethylbenz(e)azulene-3,8-dione

	79
	16.44
	0.822
	4-allylsyringol

	80
	16.73
	0.472
	syringaldehyde

	81
	17.04
	0.034
	-

	82
	17.24
	0.078
	acetosyringone

	83
	17.60
	0.100
	diphenyltetradecane

	84
	17.69
	0.017
	propallylonal

	85
	17.78
	0.270
	4-hydroxy-2-methoxycinnamaldehyde

	86
	20.08
	0.003
	monolinolein TMS

	87
	20.13
	0.003
	monolinolein TMS

	88
	20.22
	0.003
	Drebyssogenin G

	89
	20.28
	0.007
	R1-barrigenol

	90
	20.80
	0.044
	sinapaldehyde

	91
	21.34
	0.023
	monolinolein TMS

	92
	21.37
	0.022
	-

	93
	21.51
	0.086
	cholest-5-en-3-one

	94
	21.58
	0.046
	monolinolein TMS

	95
	21.67
	0.058
	R1-barrigenol


Table S7. Chemical composition of bio-oil vapor released from fast pyrolysis of VF-Fe2O3.
	No.
	RT (min)
	Peak Area (%)
	Components

	1
	5.22
	0.534
	3-hydroxyandrosta-5,7,9(11)-trien-17-one

	2
	5.28
	0.522
	anandamide

	3
	5.41
	17.051
	methylenecyclopropane

	4
	5.52
	2.511
	dimethylethylborane

	5
	5.75
	3.897
	1,3-pentadiene

	6
	5.84
	2.867
	3-iodo-1H-pyrazole 

	7
	6.01
	25.769
	2-methyl-3-buten-1-ol 

	8
	6.24
	0.030
	3-methyl-1-pentene

	9
	6.40
	0.685
	2E,6Z-nonadienal

	10
	6.56
	4.062
	2-methylfuran

	11
	6.71
	0.859
	3-methylfuran

	12
	6.81
	1.800
	5-methyl-1,3-cyclopentadiene

	13
	6.93
	10.578
	ethylcyclopropane 

	14
	7.08
	0.170
	benzene

	15
	7.20
	0.690
	1-methyl-1,3-cyclopentadiene

	16
	7.34
	3.284
	benzene

	17
	7.48
	0.011
	13-heptadecyn-1-ol

	18
	7.71
	1.344
	2,5-dimethylfuran

	19
	7.84
	2.856
	acetic acid

	20
	7.94
	2.286
	1,3-butadien-1-ol

	21
	8.14
	1.134
	1-penten-3-one

	22
	8.23
	0.641
	1-hepten-3-yne

	23
	8.30
	0.577
	2,3-pentanedione

	24
	8.40
	0.186
	1-methyl-1,4-cyclohexadiene

	25
	8.59
	1.096
	lidocaine

	26
	8.69
	0.023
	 (3aR)-3a,4,6aα,7,9,10,10a,10bβ-octahydro-3aα,10aβ-dihydroxy-5-hydroxymethyl-7α-(1-hydroxy-1-methylethyl)-2,10β-dimethylbenz(e)azulene-3,8-dione

	27
	8.80
	3.211
	toluene

	28
	8.99
	0.062
	2-ethyl-5-methylfuran

	29
	9.08
	0.128
	2-methyl-2-butenal 

	30
	9.17
	0.360
	(Z)- 4-methyl-2-pentene, 

	31
	9.26
	0.113
	diethyl mesoxalate

	32
	9.42
	0.090
	cyclobut-1-enylmethanol

	33
	9.52
	0.584
	3-methylfuran

	34
	9.71
	0.129
	linolenic acid, 2-hydroxy-1-(hydroxymethyl)ethyl ester (Z,Z,Z)-

	35
	9.83
	0.020
	R1-barrigenol

	36
	10.01
	0.153
	R1-barrigenol

	37
	10.09
	0.300
	ethylbenzene

	38
	10.21
	0.949
	p-xylene

	39
	10.34
	0.026
	16-nitrobicyclo(10.4.0)hexadecan-1-ol-13-one

	40
	10.46
	0.300
	3-furaldehyde

	41
	10.55
	0.478
	methyl N-(1-phenylpropan-2-yl)carbamate

	42
	10.62
	0.241
	1,3-propanediol

	43
	10.67
	0.240
	styrene

	44
	10.79
	2.422
	furfural

	45
	10.96
	0.011
	R1-barrigenol

	46
	11.05
	0.008
	(3aR)-3a,4,6aα,7,9,10,10a,10bβ-octahydro-3aα,10aβ-dihydroxy-5-hydroxymethyl-7α-(1-hydroxy-1-methylethyl)-2,10β-dimethylbenz(e)azulene-3,8-dione

	47
	11.22
	0.301
	1-benzoylamino-5-piperidinyl-1-(4-chlorophenyl)pentane

	48
	11.37
	0.192
	2-methyl-2-cyclopenten-1-one

	49
	11.44
	0.087
	phorbol

	50
	11.50
	0.230
	1-heptatriacotanol

	51
	11.67
	0.102
	R1-barrigenol

	52
	11.82
	0.214
	1,2-cyclopentanedione

	53
	11.94
	0.468
	1,3-benzodioxole

	54
	12.05
	0.250
	5-methylfurfural

	55
	12.25
	0.144
	3-ethynyltoluene

	56
	12.31
	0.147
	2(5H)-furanone

	57
	12.45
	0.099
	N-butyl-tert-butylamine

	58
	12.57
	0.165
	1H-2,8a-methanocyclopenta(a)cyclopropa(e)cyclodecen-11-one, 1a,2,5,5a, 6,9,10,10a-octahydro-5,5a,6-trihydroxy-1,4-bis(hydroxymethyl)-1,7,9-tr imethyl-, (1S-(1α,1aα,2α,5β,5aβ,6β,8aα,9α,10aα))-

	59
	12.71
	0.296
	1,3-benzodioxole

	60
	12.89
	0.569
	o-guaiacol

	61
	13.01
	0.082
	m-cresol

	62
	13.20
	0.021
	(3aR)-3a,4,6aα,7,9,10,10a,10bβ-octahydro-3aα,10aβ-dihydroxy-5-hydroxymethyl-7α-(1-hydroxy-1-methylethyl)-2,10β-dimethylbenz(e)azulene-3,8-dione

	63
	13.28
	0.013
	-

	64
	13.36
	0.023
	dimethoxylycopene

	65
	13.48
	0.154
	4-methylguaiacol

	66
	13.66
	0.371
	tris(2-ethylhexyl)phosphate

	67
	14.26
	0.351
	tramadol

	68
	14.44
	0.035
	3,4-dimethoxyphenol

	69
	14.53
	0.063
	propanenitrile

	70
	14.93
	0.037
	allocryptopine

	71
	14.99
	0.006
	monolinolein TMS

	72
	15.62
	0.022
	sinapaldehyde

	73
	15.69
	0.003
	monolinolein TMS

	74
	15.77
	0.004
	monolinolein TMS

	75
	15.86
	0.004
	R1-barrigenol

	76
	16.33
	0.008
	pregn-5-ene-3,8,11,12,14,20-hexol, (3β,11α,12β,14β,20R)-

	77
	17.24
	0.009
	-

	78
	17.29
	0.041
	6β-hydroxy 21-acetyloxy budesonide

	79
	17.36
	0.186
	6-anilino-4-phenyl-2-sulfanylidene-1,2-dihydropyridine-3-carbonitrile

	80
	20.38
	0.014
	benzazepin-1-one, 1,2,3,4-tetrahydro-N-acetyl-7,8,9-trimethoxy-

	81
	21.80
	0.002
	R1-barrigenol


Table S8. Chemical composition of bio-oil vapor released from fast pyrolysis of VF-NiO/Fe2O3.
	No.
	RT (min)
	Peak Area (%)
	Components

	1
	5.28
	1.083
	anandamide

	2
	5.41
	9.484
	methylenecyclopropane

	3
	5.51
	3.057
	DL-2-aminoadipic acid

	4
	5.75
	2.329
	1,3-pentadiene

	5
	5.83
	2.556
	3-iodo-1H-pyrazole

	6
	6
	17.252
	2-methyl-3-buten-1-ol

	7
	6.4
	0.428
	2E,6Z-nonadienal

	8
	6.55
	2.871
	2-methylfuran

	9
	6.7
	0.609
	2-methylfuran 

	10
	6.8
	1.159
	3-hexen-1-yne

	11
	6.93
	6.084
	ethylcyclopropane 

	12
	7.08
	0.093
	benzene

	13
	7.2
	0.455
	5-methyl-1,3-cyclopentadiene

	14
	7.34
	2.336
	benzene

	15
	7.7
	0.782
	2,5-dimethylfuran

	16
	7.84
	1.452
	urea

	17
	7.94
	1.397
	1,3-butadien-1-ol

	18
	8.13
	0.619
	acrylic anhydride

	19
	8.23
	0.360
	3-methylpyridazine

	20
	8.3
	0.316
	2,3-pentanedione

	21
	8.4
	0.098
	1-methyl-1,4-cyclohexadiene

	22
	8.52
	0.005
	1,3,5-heptatriene

	23
	8.58
	0.525
	lidocaine

	24
	8.8
	1.942
	toluene

	25
	8.99
	0.014
	(3aR)-3a,4,6aα,7,9,10,10a,10bβ-octahydro-3aα,10aβ-dihydroxy-5-hydroxymethyl-7α-(1-hydroxy-1-methylethyl)-2,10β-dimethylbenz(e)azulene-3,8-dione

	26
	9.08
	0.031
	2-methyl-2-butenal, 

	27
	9.17
	0.134
	2,3-dihydro-3-methylfuran

	28
	9.25
	0.026
	propanoic acid

	29
	9.42
	0.034
	(9Z,12Z,15Z)-9,12,15-octadecatrienoic acid 2-trimethylsilyloxy-1-((trimethylsilyloxy)methyl)ethyl ester

	30
	9.52
	0.295
	3-methylfuran

	31
	9.7
	0.064
	m-cresol

	32
	9.83
	0.005
	myristic acid ((3aR)-3,3a,4,6aα,7,8,9,10,10a,10bβ-decahydro-3aα,10aβ-dihydroxy-2,10β-dimethyl-3,8-dioxobenz(e)azulen-5-yl)methyl ester

	33
	10.01
	0.062
	(9Z,12Z,15Z)-9,12,15-octadecatrienoic acid 2-trimethylsilyloxy-1-((trimethylsilyloxy)methyl)ethyl ester

	34
	10.09
	0.202
	ethylbenzene

	35
	10.21
	0.530
	p-xylene

	36
	10.4
	0.060
	R1-barrigenol

	37
	10.46
	0.122
	(3E,12Z)-nonadeca-1,3,12-triene-5,14-diol

	38
	10.55
	0.250
	p-xylene

	39
	10.62
	0.179
	R1-barrigenol

	40
	10.66
	0.184
	styrene

	41
	10.79
	1.441
	furfural

	42
	11.22
	0.165
	9-octadecenoic acid, (2-phenyl-1,3-dioxolan-4-yl)methyl ester, cis-

	43
	11.37
	0.121
	R1-barrigenol

	44
	11.43
	0.109
	R1-barrigenol

	45
	11.5
	0.118
	R1-barrigenol

	46
	11.67
	0.037
	R1-barrigenol

	47
	11.82
	0.569
	2-hydroxy-2-cyclopenten-1-one

	48
	11.94
	0.428
	m-toluenediamine 

	49
	12.06
	0.206
	 (3aR)-3a,4,6aα,7,9,10,10a,10bβ-octahydro-3aα,10aβ-dihydroxy-5-hydroxymethyl-7α-(1-hydroxy-1-methylethyl)-2,10β-dimethylbenz(e)azulene-3,8-dione

	50
	12.24
	0.098
	α-N-normethadol

	51
	12.31
	0.395
	2(3H)-furanone

	52
	12.44
	0.637
	2,2-diethyl-3-methyl-1,3-oxazolidine

	53
	12.56
	0.912
	3-methyl-1,2-cyclopentanedione, 

	54
	12.71
	0.467
	1,3-benzodioxole

	55
	12.89
	1.395
	guaiacol

	56
	13.21
	0.786
	p-methylolphenol

	57
	13.35
	0.131
	digitoxin

	58
	13.48
	1.377
	creosol

	59
	13.58
	0.631
	terephthalaldehyde

	60
	13.69
	0.488
	9-octadecenoic acid, (2-phenyl-1,3-dioxolan-4-yl) methyl ester, cis-

	61
	13.8
	0.166
	9-octadecenoic acid, (2-phenyl-1,3-dioxolan-4-yl) methyl ester, cis-

	62
	13.96
	0.973
	3,4-dimethylsydnone

	63
	14.22
	3.405
	4-vinylguaiacol

	64
	14.31
	1.206
	α-methoxy-3,4-methylenedioxymethamphetamine

	65
	14.44
	2.919
	syringol

	66
	14.51
	1.398
	piperonal

	67
	14.62
	0.449
	(9Z,12Z,15Z)-9,12,15-octadecatrienoic acid 2-trimethylsilyloxy-1-((trimethylsilyloxy)methyl)ethyl ester

	68
	14.73
	0.044
	(9Z,12Z,15Z)-9,12,15-octadecatrienoic acid 2-trimethylsilyloxy-1-((trimethylsilyloxy)methyl)ethyl ester

	69
	14.79
	0.028
	(3aR)-3a,4,6aα,7,9,10,10a,10bβ-octahydro-3aα,10aβ-dihydroxy-5-hydroxymethyl-7α-(1-hydroxy-1-methylethyl)-2,10β-dimethylbenz(e)azulene-3,8-dione

	70
	14.9
	4.143
	isoeugenol

	71
	15.08
	1.644
	vanillin

	72
	15.27
	0.407
	astaxanthin

	73
	15.39
	0.285
	sulfide, bis (2-cyano-3,4-dihydro-2,3,3-trimethyl-2H-pyrrol-5-yl)-

	74
	15.52
	0.498
	acetovanillone

	75
	15.61
	3.575
	acetoveratrone

	76
	15.7
	1.873
	4-allylsyringol

	77
	16.03
	0.285
	2-hydroxy-3-((2-hydroxy-4-methoxy-6-propylbenzoyl)oxy)-4-methoxy-6-propylbenzoic acid methyl ester

	78
	16.12
	0.400
	2-hydroxy-3-((2-hydroxy-4-methoxy-6-propylbenzoyl)oxy)-4-methoxy-6-propylbenzoic acid methyl ester

	79
	16.34
	0.008
	(3aR)-3a,4,6aα,7,9,10,10a,10bβ-octahydro-3aα,10aβ-dihydroxy-5-hydroxymethyl-7α-(1-hydroxy-1-methylethyl)-2,10β-dimethylbenz(e)azulene-3,8-dione

	80
	16.45
	2.665
	4-allylsyringol

	81
	16.74
	1.649
	syringaldehyde

	82
	17.04
	0.034
	-

	83
	17.11
	0.085
	(3aR)-3a,4,6aα,7,9,10,10a,10bβ-octahydro-3aα,10aβ-dihydroxy-5-hydroxymethyl-7α-(1-hydroxy-1-methylethyl)-2,10β-dimethylbenz(e)azulene-3,8-dione

	84
	17.25
	0.353
	acetophenone

	85
	17.59
	0.101
	1,1,6,6-tetraphenylhexane

	86
	17.67
	0.128
	1,1,6,6-tetraphenylhexane

	87
	17.8
	0.978
	ferulaldehyde

	88
	18.07
	0.00
	(3aR)-3a,4,6aα,7,9,10,10a,10bβ-octahydro-3aα,10aβ-dihydroxy-5-hydroxymethyl-7α-(1-hydroxy-1-methylethyl)-2,10β-dimethylbenz(e)azulene-3,8-dione

	89
	18.57
	0.005
	monolinolein TMS

	90
	20.51
	0.008
	(1aR)-3-(acetyloxy)methyl-1aα,1bβ,4,4a,5,7aα,7b,8,9,9a-decahydro-1,1,6,8α-tetramethyl-1H-cyclopropa(3,4)benz(1,2-e)azulene-4aβ,5α,7bα,9β,9aα-pentol 9,9a-diacetate

	91
	20.77
	0.082
	sinapaldehyde

	92
	20.83
	0.206
	sinapaldehyde
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