[bookmark: _Hlk82098785]Supporting Information

[bookmark: _Hlk83824283]Bioassay-guided isolation of human carboxylesterase 2 inhibitory and antioxidant constituents from Laportea bulbifera: Inhibition interactions and molecular mechanism
Miao-Miao Wang a,b,c,‡, Ya-Nan Li a,b,c ‡, Wei-Kang Ming a,b,c, Pan-Feng Wu a,b,c, Ping Yi a,b,c, Zi-Peng Gong a,b, Xiao-Jiang Hao a,b,c,d,*, Chun-Mao Yuan a,b,c,*

aState Key Laboratory of Functions and Applications of Medicinal Plants, Guizhou Medical University, Guiyang 550014, People's Republic of China
bSchool of Pharmacuetical Sciences, Guizhou Medical University, Guiyang 550025, People's Republic of China
cKey Laboratory of Chemistry for Natural Products of Guizhou Province, and Chinese Academy of Sciences, Guiyang 550014, People's Republic of China
dState Key Laboratory of Phytochemistry and Plant Resources in West China, Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650201, People's Republic of China

* Corresponding author.
E-mail addresses: haoxj@mail.kib.ac.cn (X.-J. Hao), yuanchunmao01@126.com (C.-M. Yuan).
‡ These authors contributed equally to this work. 

Contents
The NMR and MS assignments for compounds 1-46	5
Compound 1	5
Compound 2	5
Compound 3	6
Compound 4	6
Compound 5	8
Compound 6	8
Compound 7	9
Compound 8	9
Compound 9	11
Compound 10	11
Compound 11	12
Compound 12	12
Compound 13	14
Compound 14	14
Compound 15	16
Compound 16	16
Compound 17	17
Compound 18	17
Compound 19	18
Compound 20	18
Compound 21	19
Compound 22	19
Compound 23	20
Compound 24	20
Compound 25	21
Compound 26	21
Compound 27	23
Compound 28	23
Compound 29	24
Compound 30	24
Compound 31	25
Compound 32	25
Compound 33	26
Compound 34	26
Compound 35	28
Compound 36	28
Compound 37	30
Compound 38	30
Compound 39	31
Compound 40	31
Compound 41	33
Compound 42	33
Compound 43	34
Compound 44	34
Compound 45	35
Compound 46	35
The 1H NMR and 13C NMR spectrum for compounds 1-46............................................................36
1H NMR and 13C NMR spectrum of compound 1...................................................................36
1H NMR and 13C NMR spectrum of compound 2...................................................................37
1H NMR and 13C NMR spectrum of compound 3...................................................................38
1H NMR and 13C NMR spectrum of compound 4...................................................................39
1H NMR and 13C NMR spectrum of compound 5...................................................................40
1H NMR and 13C NMR spectrum of compound 6...................................................................41
1H NMR and 13C NMR spectrum of compound 7...................................................................42
ESI-MS spectrum of 8.............................................................................................................43
1H NMR and 13C NMR spectrum of compound 8...................................................................43
ESI-MS spectrum of 9.............................................................................................................44
1H NMR and 13C NMR spectrum of compound 9...................................................................44
1H NMR and 13C NMR spectrum of compound 10.................................................................45
1H NMR and 13C NMR spectrum of compound 11.................................................................46
1H NMR and 13C NMR spectrum of compound 12.................................................................47
1H NMR and 13C NMR spectrum of compound 13.................................................................48
1H NMR and 13C NMR spectrum of compound 14.................................................................49
1H NMR and 13C NMR spectrum of compound 15.................................................................50
1H NMR and 13C NMR spectrum of compound 16.................................................................51
1H NMR and 13C NMR spectrum of compound 17.................................................................52
1H NMR and 13C NMR spectrum of compound 18.................................................................53
1H NMR and 13C NMR spectrum of compound 19.................................................................54
1H NMR and 13C NMR spectrum of compound 20.................................................................55
1H NMR and 13C NMR spectrum of compound 21.................................................................56
1H NMR and 13C NMR spectrum of compound 22.................................................................57
1H NMR and 13C NMR spectrum of compound 23.................................................................58
1H NMR and 13C NMR spectrum of compound 24.................................................................59
1H NMR and 13C NMR spectrum of compound 25.................................................................60
ESI-MS spectrum of 26...........................................................................................................61
1H NMR and 13C NMR spectrum of compound 26.................................................................61
1H NMR and 13C NMR spectrum of compound 27.................................................................62
1H NMR and 13C NMR spectrum of compound 28.................................................................63
1H NMR and 13C NMR spectrum of compound 29.................................................................64
1H NMR and 13C NMR spectrum of compound 30.................................................................65
1H NMR and 13C NMR spectrum of compound 31.................................................................66
1H NMR and 13C NMR spectrum of compound 32.................................................................67
1H NMR and 13C NMR spectrum of compound 33.................................................................68
1H NMR and 13C NMR spectrum of compound 34.................................................................69
1H NMR and 13C NMR spectrum of compound 35.................................................................70
1H NMR and 13C NMR spectrum of compound 36.................................................................71
1H NMR and 13C NMR spectrum of compound 37.................................................................72
1H NMR and 13C NMR spectrum of compound 38.................................................................73
1H NMR and 13C NMR spectrum of compound 39.................................................................74
1H NMR and 13C NMR spectrum of compound 40.................................................................75
1H NMR and 13C NMR spectrum of compound 41.................................................................76
1H NMR and 13C NMR spectrum of compound 42.................................................................77
1H NMR and 13C NMR spectrum of compound 43.................................................................78
1H NMR and 13C NMR spectrum of compound 44.................................................................79
1H NMR and 13C NMR spectrum of compound 45.................................................................80
[bookmark: OLE_LINK10]1H NMR and 13C NMR spectrum of compound 46.................................................................81
Table S1 Docking of compounds with COX-2 protein....................................................................82
Docking for compounds 4, 35, and arachidonic acid with COX-2..................................................94
References........................................................................................................................................95



[bookmark: _Toc8505]The NMR assignment for compounds 1-46
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[bookmark: _Toc11179]Compound 1 
[bookmark: OLE_LINK9](+)-Catechin, white amorphous powder, [α]20 D = +7.2 (c, 0.1, MeOH). 1H NMR (400 MHz, CD3OD): δ 6.84 (1H, d, J = 1.9 Hz, H-2′), 6.77 (1H, d, J = 8.1 Hz, H-5′), 6.73 (1H, dd, J = 1.9, 8.1 Hz, H-6′), 5.93 (1H, d, J = 1.8 Hz, H-8), 5.86 (1H, d, J = 1.8 Hz, H-6), 4.57 (1H, d, J = 7.5 Hz, H-2), 3.98 (1H, m, H-3), 2.51-2.84 (2H, m, H2-4). 13C NMR (100 MHz, CD3OD): δ 28.5 (C-4), 68.8 (C-3), 82.8 (C-2), 95.5 (C-6), 96.3 (C-8), 100.8 (C-4a), 115.2 (C-6′), 116.1 (C-2′), 120.0 (C-5′), 132.2 (C-1′), 146.2 (C-3′), 146.2 (C-5), 156.9 (C-4′), 157.6 (C-8a), 157.8 (C-7), The 1H and 13C NMR data were in accordance with those of (+)-catechin (Hou et al., 2000).
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[bookmark: _Toc16473]Compound 2
(-)-Gallocatechin, white amorphous powder. [α]20 D = –32.1 (c, 0.1, MeOH). 1H NMR (400 MHz, CD3OD): δ 6.40 (2H, s, H-2′, H-6′), 5.92 (1H, d, J = 2.2 Hz, H-8), 5.86 (1H, d, J = 2.2 Hz, H-6), 4.53 (1H, d, J = 7.2 Hz, H-2), 3.97 (1H, m, H-3), 2.48-2.82 (2H, m, H2-4). 13C NMR (100 MHz, CD3OD): δ 28.1 (C-4), 68.8 (C-3), 82.9 (C-2), 95.5 (C-8), 96.3 (C-6), 100.7 (C-4a), 107.2 (C-2′, C-6′), 131.6 (C-1′), 134.0 (C-4′), 146.9 (C-3′, 5′), 156.8 (C-5), 157.6 (C-7), 157.8 (C-8a), The 1H and 13C NMR data were in accordance with those of (-)-gallocatechin (Foo et al., 2000).
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[bookmark: _Toc18228]Compound 3
(-)-Epigallocatechin 3-O-gallate, brown amorphous powder. [α]20 D = –156.9 (c, 0.1, MeOH). 1H NMR (400 MHz, CD3OD): δ 6.96 (2H, s, H-2′′, 6′′), 6.52 (2H, s, H-2′, 6′), 5.97 (2H, d, J = 2.0 Hz, H-6, 8), 5.53 (1H, m, H-3), 4.97 (1H, s, H-2), 2.84-3.01 (2H, m, H2-4). 13C NMR (100 MHz, CD3OD): δ 26.8 (C-4), 69.9 (C-3), 78.5 (C-2), 95.8 (C-8), 96.5 (C-6), 99.4 (C-4a), 106.8 (C-2′,6′), 110.2 (C-2′′,6′′), 121.4 (C-1′′), 130.8 (C-1′), 133.7 (C-4′), 139.7 (C-4′′), 146.2 (C-3′, 5′), 146.6 (C-3′′, 5′′), 157.1 (C-5), 157.7 (C-7), 157.8 (C-8a), 167.6 (CO), The 1H and 13C NMR data were in accordance with those of (-)-epigallocatechin 3-O-gallate (Lee et al., 2000).
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[bookmark: _Toc289]Compound 4
[bookmark: OLE_LINK1](-)-Epicatechin-3-O-gallate, brown amorphous powder. [α]20 D = –251.8 (c, 0.2, MeOH). 1H NMR (400 MHz, CD3OD): δ 6.95 (2H, s, H-2′′, 6′′), 6.93 (1H, d, J = 2.1 Hz, H-2′), 6.81 (1H, dd, J = 2.1, 8.1 Hz, H-6′), 6.71 (1H, d, J = 8.1 Hz, H-5′), 5.97 (2H, d, J = 2.0 Hz, H-6, 8), 5.53 (1H, m, H-3), 5.03 (1H, s, H-2), 2.84-3.02 (2H, m, H2-4). 13C NMR (100 MHz, CD3OD): δ 26.8 (C-4), 70.0 (C-3), 78.6 (C-2), 95.9 (C-8), 96.5 (C-6), 99.4 (C-4a), 110.2 (C-2′′, 6′′), 115.1 (C-2′), 116.0 (C-5′), 119.4 (C-6′), 121.4 (C-1′′), 131.4 (C-1′), 139.8 (C-4′′), 145.9 (C-3′, 4′), 146.3 (C-3′′, 5′′), 157.2 (C-8a), 157.8 (C-5, 7), 167.6 (CO), The 1H and 13C NMR data were in accordance with those of (-)-epicatechin-3-O-gallate (Lin et al., 2011).


[image: ]




[bookmark: _Toc20556]Compound 5 
(+)-Epicatechin, yellow amorphous powder, [α]20 D= +43.8 (c, 0.2, MeOH). 1H NMR (400 MHz, CD3OD): δ 6.98 (1H, s, H-2′), 6.79 (2H, m, H-5′, 6′), 5.95 (1H, d, J = 2.2 Hz, H-8), 5.92 (1H, d, J = 2.2 Hz, H-6), 4.81 (1H, s, H-2), 4.18 (1H, m, H-3), 2.72-2.88 (2H, m, H2-4). 13C NMR (100 MHz, CD3OD): δ 29.2 (C-4), 67.4 (C-3), 79.8 (C-2), 95.9 (C-8), 96.4 (C-6), 100.1 (C-4a), 115.3 (C-2′), 115.9 (C-6′), 119.4 (C-5′), 132.3 (C-1′), 145.7 (C-3′), 145.9 (C-4′), 157.3 (C-5), 157.6 (C-8a), 157.9 (C-7), The 1H and 13C NMR data were in accordance with those of (+)-epicatechin (Wei et al., 2013).
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[bookmark: _Toc29349]Compound 6
(-)-Epigallocatechin, yellow amorphous powder. [α]20 D = –79.5 (c, 0.1, MeOH). 1H NMR (400 MHz, CD3OD): δ 6.52 (2H, s, H-2′, 6′), 5.95 (1H, d, J = 2.4 Hz, H-8), 5.92 (1H, d, J = 2.4 Hz, H-6), 4.75 (1H, s, H-2), 4.17 (1H, m, H-3), 2.72-2.87(2H, m, H2-4). 13 C NMR (100 MHz, CD3OD): δ 29.1 (C-4), 67.4 (C-3), 79.8 (C-2), 95.9 (C-8), 96.4 (C-6), 100.1 (C-4a), 107.0 (C-2′, 6′), 131.5 (C-1′), 133.5 (C-4′), 146.6 (C-3′, 5′), 157.2 (C-5), 157.6 (C-7), 157.9 (C-8a), The 1H and 13C NMR data were in accordance with those of (-)-epigallocatechin (Foo et al., 2000).
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[bookmark: _Toc2045]Compound 7
(-)-Gallocatechin 3-O-gallate, pink amorphous powder. [α]20 D = –25.4 (c, 0.1, MeOH). 1H NMR (400 MHz, CD3OD): δ 6.97 (2H, s, H-2′′, 6′′), 6.40 (2H, s, H-2′, 6′), 5.95 (1H, s, H-6, 8), 5.39 (1H, m, H-3), 5.06 (1H, m, H-2), 2.70-2.78 (2H, m, H2-4). 13C NMR (100 MHz, CD3OD): δ 23.7 (C-4), 71.1 (C-3), 79.2 (C-2), 95.6 (C-8), 96.4 (C-6), 99.5 (C-4a), 106.3 (C-2′, 6′), 110.1 (C-2′′, 6′′), 121.4 (C-1′′), 131.0 (C-1′), 133.9 (C-4′), 139.9 (C-4′′), 146.4 (C-3′, 5′), 147.0 (C-3′′, 5′′), 156.4 (C-5), 157.6 (C-7), 158.1 (C-8a), 167.7 (CO), The 1H and 13C NMR data were in accordance with those of (-)-gallocatechin 3-O-gallate (Choi et al., 2015).
[image: ]




[bookmark: _Toc3839]Compound 8
(+)-(5,5-Dimethyl-5,6a,7,12a-tetrahydroisochromeno[4,3-b]chromene-2,3,4,8,10-pentaol, red amorphous powder, ESI-MS: m/z 345.2 ([M - H]-), [α]20 D = +148.6 (c, 0.2, MeOH). 1H NMR (100 MHz, CD3OD): δ 6.40 (1H, s, H-6′), 5.92 (1H, d, J = 2.1 Hz, H-8), 5.78 (1H, d, J = 2.1 Hz, H-6), 4.39 (1H, s, H-2), 4.24 (1H, m, H-3), 2.74-2.88 (2H, m, H2-4), 1.63 (3H, s, H-3′′-CH3b), 1.60 (3H, s, H-3′′-CH3a). 13C NMR (400 MHz, CD3OD): δ 24.5 (C-3′′-CH3a), 26.5 (C-3′′-CH3b), 28.6 (C-4), 64.6 (C-3′′), 72.6 (C-3), 77.1 (C-2), 95.7 (C-8), 96.3 (C-6), 99.8 (C-4a), 109.4 (C-6′), 122.2 (C-2′), 124.8 (C-1′), 135.1 (C-4′), 143.6 (C-5′), 145.2 (C-3′), 156.6 (C-5), 157.4 (C-8a), 157.7 (C-7), The 1H and 13C NMR data were in accordance with those of (+)-5,5-dimethyl-5,6a,7,12a-tetrahydroisochromeno[4,3-b]chromene-2,3,4,8,10-pentaol (Hakamata et al., 2006).
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[bookmark: _Toc12357]Compound 9
(-)-5,5-Dimethyl-5,6a,7,12a-tetrahydroisochromeno[4,3-b]chromene-2,3,4,8,10-pentaol, red amorphous powder, ESI-MS: m/z 345.2 ([M - H]-), [α]20 D = –95.4 (c, 0.1, MeOH). 1H NMR (100 MHz, (CD3)2CO): δ 6.74 (1H, s, H-6′), 6.05 (1H, d, J = 2.3 Hz, H-8), 5.95 (1H, d, J = 2.3 Hz, H-6), 4.40 (1H, d, J = 8.5 Hz, H-2), 3.80 (1H, m, H-3), 2.43 (2H, m, H2-4), 1.65 (3H, s, H-3′′-CH3b), 1.63 (3H, s, H-3′′-CH3a). 13C NMR (400 MHz, (CD3)2CO): δ 25.0 (C-3′′-CH3a), 27.9 (C-3′′-CH3b), 29.1 (C-4), 66.7 (C-3′′), 74.2 (C-3), 76.1 (C-2), 95.7 (C-8), 96.4 (C-6), 100.9 (C-4a), 104.5 (C-6′), 121.8 (C-2′), 125.9 (C-1′), 133.0 (C-4′), 142.8 (C-5′), 144.9 (C-3′), 156.7 (C-5), 157.4 (C-8a), 157.8 (C-7), The 1H and 13C NMR data were in accordance with those of (-)5,5-dimethyl-5,6a,7,12a-tetrahydroisochromeno[4,3-b]chromene-2,3,4,8,10-pentaol (Hakamata et al., 2006).
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[bookmark: _Toc18240]Compound 10
Quercetin-3-O-rhamnoside, light yellow powder. 1H NMR (400 MHz, CD3OD): δ 7.34 (1H, d, J = 2.0 Hz, H-2′), 7.30 (1H, d, J = 8.1 Hz, H-5′), 6.92 (1H, d, J = 2.0, 8.1 Hz, H-6′), 6.37 (1H, d, J = 1.9 Hz, H-8), 6.20 (1H, d, J = 1.9 Hz, H-6), 5.35 (1H, d, J = 1.6 Hz, H-1′′), 4.22 (1H, dd, J = 1.6, 3.0 Hz, H-2′′), 3.74 (1H, dd, J = 3.3, 9.6 Hz, H-3′′), 3.42 (1H, d, J = 9.5 Hz, H-4′′), 3.35 (2H, dd, J = 6.2, 9.5 Hz, H-5′′), 0.94 (3H, d, J = 6.2 Hz, H-6′′). 13C NMR (100 MHz, CD3OD): δ 17.7 (C-6′′), 71.9 (C-5′′), 72.0 (C-4′′), 72.1 (C-3′′), 73.3 (C-2′′), 94.7 (C-8), 99.8 (C-6), 103.5 (C-1′′), 105.9 (C-4a), 116.4 (C-5′), 116.9 (C-2′), 122.9 (C-6′), 123.0 (C-1′), 136.2 (C-3), 146.4 (C-4′), 149.8 (C-3′), 158.5 (C-2), 159.3 (C-8a), 163.2 (C-5), 166.0 (C-7), 179.6 (CO), The 1H and 13C NMR data were in accordance with those of quercetin-3-O-rhamnoside (Fossen et al., 1999).
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[bookmark: _Toc30936]Compound 11
Isorhamnetin, Kelly powder. 1H NMR (400 MHz, DMSO-d6): δ 7.75 (1H, d, J = 2.1 Hz, H-2′), 7.68 (1H, d, J = 8.5 Hz, H-5′), 6.93 (1H, dd, J = 2.1, 8.5 Hz, H-6′), 6.47 (1H, d, J = 1.9 Hz, H-8), 6.19 (1H, d, J = 1.9 Hz, H-6), 3.84 (3H, s, H-3′-OCH3). 13C NMR (100 MHz, DMSO-d6): δ 55.8 (C-3′-OCH3), 93.7 (C-8), 98.3 (C-6), 103.1 (C-4a), 111.8 (C-2′), 115.6 (C-5′), 121.8 (C-6′), 122.1 (C-1′), 135.9 (C-3), 146.7 (C-2), 147.4 (C-3′), 148.9 (C-4′), 156.2(C-8a), 160.7 (C-5), 164.1 (C-7), 175.9 (C=O), The 1H and 13C NMR data were in accordance with those of isorhamnetin (Su et al., 2008).
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[bookmark: _Toc2982]Compound 12 
Hyperoside, kelly powder. 1H NMR (400 MHz, DMSO-d6): δ 7.62 (1H, d, J = 2.1 Hz, H-2′), 7.56 (1H, d, J = 8.7 Hz, H-5′), 6.81 (1H, dd, J = 2.1, 8.7 Hz, H-6′), 6.38 (1H, d, J = 2.0 Hz, H-8), 6.17 (1H, d, J = 2.0 Hz, H-6), 5.35 (1H, m, H-1′′), 3.47 (2H, m, H-5′′, 6′′), 3.33 (2H, m, H-2′′, 3′′), 3.29 (1H, s, H-4′′). 13C NMR (100 MHz, DMSO-d6): δ 60.6 (C-6′′), 68.4 (C-4′′), 71.7 (C-2′′), 73.7 (C-3′′), 76.2 (C-5′′), 93.9 (C-8), 99.1 (C-6), 102.5 (C-1′′), 104.3 (C-4a), 115.6 (C-2′), 116.4 (C-5′), 121.6 (C-1′), 122.3 (C-6′), 134.0 (C-3), 145.2 (C-3′), 148.9 (C-4′), 156.8 (C-2), 156.9 (C-8a), 161.7 (C-5), 164.9 (C-7), 178.0 (C=O), The 1H and 13C NMR data were in accordance with those of hyperoside (Isaza et al., 2001).
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[bookmark: _Toc31470]Compound 13 
Astragalin, yellow powder. 1H NMR (400 MHz, DMSO-d6): δ 8.03 (2H, d, J = 8.8 Hz, H-2′, 6′), 6.89 (2H, d, J = 8.8 Hz, H-3′, 5′), 6.43 (1H, d, J = 2.1 Hz, H-8), 6.20 (1H, d, J = 2.1 Hz, H-6), 5.46 (1H, s, H-1′′), 3.17 (2H, m, H-2′′, 3′′), 3.08 (1H, s, H-4′′). 13C NMR (100 MHz, DMSO-d6): δ 60.9 (C-6′′), 70.0 (C-4′′), 74.3 (C-2′′), 76.5 (C-3′′), 77.6 (C-5′′), 93.8 (C-8), 98.8 (C-6), 101.0 (C-1′′), 104.1 (C-4a), 115.2 (C-3′,5′), 121.0 (C-1′), 129.8 (C-2′), 131.0 (C-6′), 133.3 (C-3), 156.4 (C-2), 156.5 (C-8a), 160.0 (C-4′), 161.3 (C-5), 164.4 (C-7), 177.6 (C=O), The 1H and 13C NMR data were in accordance with those of astragalin (Xian et al., 2007).
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[bookmark: _Toc6832]Compound 14 
Rutin, green powder. 1H NMR (400 MHz, DMSO-d6): δ 7.54 (1H, d, J = 2.0 Hz, H-2′), 6.86 (1H, dd, J = 2.0, 8.6 Hz, H-6′), 6.40 (1H, d, J = 2.0 Hz, H-8), 6.20 (1H, d, J = 2.0 Hz, H-6), 5.33 (1H, s, Glu-H-5), 4.39 (1H, s, Rha-H-5), 0.99 (3H, s, Rha-H-OCH3). 13C NMR (100 MHz, DMSO-d6): δ 17.9 (Rha-C-6), 67.2 (Glu-C-6), 68.5 (Rha-C-5), 70.2 (Rha-C-3), 70.6 (Rha-C-2), 70.8 (Glu-C-4), 72.1 (Rha-C-4), 74.3 (Glu-C-2), 76.1 (Glu-C-5), 76.7 (Rha-C-3), 93.9 (C-8), 99.0 (C-6), 101.0 (Rha-C-1), 101.4 (Glu-C-1), 104.2 (C-4a), 115.5 (C-2′), 116.5 (C-5), 121.4 (C-1′), 121.9 (C-6′), 133.5 (C-3), 145.0 (C-3′), 148.6 (C-4′), 156.7 (C-2), 156.9 (C-8a), 161.4 (C-5), 164.3 (C-7), 177.6 (C=O), The 1H and 13C NMR data were in accordance with those of rutin (Han et al., 2012).
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[bookmark: _Toc1161]Compound 15
Kaempferide, yellow powder. 1H NMR (400 MHz, DMSO-d6): δ 8.11 (2H, m, H-2′, 6′), 7.08 (2H, m, H-3′, 5′), 6.45 (1H, d, J = 2.0 Hz, H-8), 6.19 (1H, d, J = 2.0 Hz, H-6), 3.83 (3H, s, H-4′-OCH3). 13C NMR (100 MHz, DMSO-d6): δ 55.5 (C-4′-OCH3), 93.7 (C-8), 98.4 (C-6), 103.2 (C-4a), 114.1 (C-3′, 5′), 123.4 (C-1′), 129.4 (C-2′, 6′), 136.2 (C-3), 146.4 (C-2), 156.4 (C-8a), 160.6 (C-4′), 160.8 (C-5), 164.1 (C-7), 176.1 (C=O), The 1H and 13C NMR data were in accordance with those of kaempferide (Zhang et al., 2015).
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[bookmark: _Toc30166]Compound 16
Myricetin-3-O-α-L-rhamnopyranoside, claybank powder. 1H NMR (400 MHz, CD3OD): δ 6.95 (2H, m, H-2′, 6′), 6.36 (1H, d, J = 2.1 Hz, H-8), 6.20 (1H, d, J = 2.1 Hz, H-6), 5.32 (1H, s, H-1′′), 3.33-3.89 (4H, m, H-2′′, 3′′, 4′′, 5′′), 0.96 (2H, m, H-3′′, 6′′). 13C NMR (100 MHz, CD3OD): δ 17.7 (C-6′′), 71.9 (C-5′′), 72.0 (C-3′′), 72.1 (C-2′′), 73.3 (C-4′′), 94.7 (C-8), 99.8 (C-6), 103.6 (C-1′′), 105.9 (C-4a), 109.6 (C-2′, 6′), 121.9 (C-1′), 136.3 (C-3), 137.9 (C-4′), 146.8 (C-3′, 5′), 158.5 (C-8a), 159.4 (C-2), 163.2 (C-5), 165.8 (C-7), 179.6 (C=O), The 1H and 13C NMR data were in accordance with those of myricetin-3-O-α-L-rhamnopyranoside (Souza et al., 2007).
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[bookmark: _Toc14033]Compound 17
Quercetin, yellow powder. 1H NMR (400 MHz, (CD3)2CO): δ 7.83 (1H, d, J = 1.9 Hz, H-2′), 7.69 (1H, d, J = 8.3 Hz, H-5′), 6.99 (1H, d, J = 1.9, 8.3 Hz, H-6′), 6.52 (1H, d, J = 2.1 Hz, H-8), 6.26 (1H, d, J = 2.1 Hz, H-6). 13C NMR (100 MHz, (CD3)2CO): δ 94.4 (C-8), 99.1 (C-6), 104.1 (C-4a), 115.7 (C-2′), 116.2 (C-5′), 121.5 (C-6′), 123.8 (C-1′), 136.8 (C-3), 145.8 (C-4′), 146.9 (C-3′), 148.3 (C-2), 157.8 (C-8a), 162.3 (C-5), 165.0 (C-7), 176.6 (C=O), The 1H and 13C NMR data were in accordance with those of quercetin (Guo et al., 2008).
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[bookmark: _Toc4329]Compound 18
4'-Methoxyflavonol, light yellow powder. 1H NMR (400 MHz, Pyridine-d5): δ 8.59 (1H, m, H-5), 8.49 (1H, m, H-7), 7.62 (2H, d, J = 8.2 Hz, H-2′, 6′), 7.59 (1H, J = 2.0 Hz, H-8), 7.35 (1H, d, J = 2.0 Hz, H-6), 7.20 (2H, d, J = 8.2 Hz, H-3′, 5′), 3.76 (3H, s, H-4′-OCH3). 13C NMR (100 MHz, Pyridine-d5): δ 55.7 (C-4-OCH3), 114.7 (C-3, 5), 118.8 (C-8), 123.9 (C-4a), 124.7 (C-1′), 125.4 (C-6), 125.9 (C-5), 130.6 (C-2′, 6′), 133.6 (C-7), 140.5 (C-3), 146.6 (C-2), 155.7 (C-8a), 161.5 (C-4′), 174.2 (C=O), The 1H and 13C NMR data were in accordance with those of 4'-methoxyflavonol (Babu et al., 2013).
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[bookmark: _Toc22654]Compound 19 
Fisetin, yellow powder. 1H NMR (400 MHz, DMSO-d6): δ 7.93 (1H, d, J = 9.5 Hz, H-5), 7.68 (1H, d, J = 2.2 Hz, H-2′), 7.55 (1H, d, J = 8.5 Hz, H-5′), 6.90 (1H, dd, J = 2.2, 8.5 Hz, H-6′), 6.89 (1H, d, J = 2.1 Hz, H-8), 6.88 (1H, d, J = 2.1 Hz, H-6). 13C NMR (100 MHz, DMSO-d6): δ 101.8 (C-8), 114.2 (C-4a), 114.7 (C-6), 114.9 (C-2′), 115.6 (C-5′), 119.7 (C-6′), 122.5 (C-1′), 126.5 (C-5), 137.2 (C-3), 145.0 (C-3′), 145.1 (C-4′), 147.2 (C-2), 156.3 (C-8a), 162.3 (C-7), 172.0 (C=O), The 1H and 13C NMR data were in accordance with those of fisetin (Mujwah et al., 2010).

[image: ]




[bookmark: _Toc14681]Compound 20
Nobiletin, white powder. 1H NMR (400 MHz, CD3OD): δ 8.90 (1H, dd, J = 2.2, 8.5 Hz, H-6′), 8.82 (1H, d, J = 8.5 Hz, H-5′), 8.38 (1H, d, J = 2.2 Hz, H-2′), 7.87 (1H, s, H-3), 5.33 (3H, s, H-6-OCH3), 5.30 (3H, s, H-7-OCH3), 5.21 (3H, s, H-8-OCH3), 5.17 (3H, s, H-5-OCH3), 5.15 (3H, s, H-3′-OCH3), 5.11 (3H, s, H-4′-OCH3). 13C NMR (100 MHz, CD3OD): δ 56.2 (C-4′-OCH3), 56.2 (C-3′-OCH3), 61.9 (C-8-OCH3), 62.0 (C-7-OCH3), 62.3 (C-6-OCH3), 62.4 (C-5-OCH3), 107.2 (C-3), 109.8 (C-2′), 112.5 (C-5′), 115.8 (C-4a), 120.3 (C-6′), 124.7 (C-1′), 139.1 (C-6), 145.0 (C-5), 148.5 (C-8), 149.1 (C-8a), 150.6 (C-3′), 152.3 (C-7), 153.2 (C-4′), 161.6 (C-2), 176.7 (C=O), The 1H and 13C NMR data were in accordance with those of nobiletin (Yue et al., 2013).
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[bookmark: _Toc1128]Compound 21
Luteoloside, yellow powder. 1H NMR (400 MHz, DMSO-d6): δ 7.44 (1H, dd, J = 2.3 Hz, H-2′), 7.41 (1H, d, J = 8.4 Hz, H-5′), 6.90 (1H, dd, J = 2.3, 8.4 Hz, H-6′), 6.79 (1H, d, J = 2.0 Hz, H-8), 6.74 (1H, d, J = 2.0 Hz, H-6), 6.44 (1H, s, H-2), 3.71 (2H, m, H-5′′, 6′′), 3.31 (2H, m, H-2′′, 3′′), 3.30 (1H, m, H-4′′). 13C NMR (100 MHz, DMSO-d6): δ 60.7 (C-6′′), 69.6 (C-5′′), 73.2 (C-2′′), 76.5 (C-3′′), 77.2 (C-4′′), 94.8 (C-8), 99.6 (C-6), 100.0 (C-1′′), 103.2 (C-4a), 105.4 (C-3), 113.6 (C-2′), 116.1 (C-5′), 119.3 (C-6′), 121.4 (C-1′), 145.9 (C-3′), 150.1 (C-4′), 157.0 (C-8a), 161.2 (C-5), 163.0 (C-2), 164.6 (C-7), 182.0 (C=O), The 1H and 13C NMR data were in accordance with those of luteoloside (Ma et al., 2007).
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[bookmark: _Toc23816]Compound 22
Luteolin, white powder. 1H NMR (400 MHz, DMSO-d6): δ 7.42 (1H, dd, J = 2.3, 8.1 Hz, H-6′), 7.39 (1H, d, J = 8.1 Hz, H-5′), 6.88 (1H, d, J = 2.3 Hz, H-2′), 6.66 (1H, s, H-3), 6.44 (1H, d, J = 2.1 Hz, H-8), 6.18 (1H, d, J = 2.1 Hz, H-6). 13C NMR (100 MHz, DMSO-d6): δ 93.9 (C-8), 98.8 (C-6), 102.9 (C-3), 103.7 (C-4a), 113.4 (C-2′), 116.0 (C-5′), 119.0 (C-6′), 121.5 (C-1′), 145.8 (C-3′), 149.7 (C-4′), 157.3 (C-5), 161.5 (C-8a), 163.9 (C-7), 164.2 (C-2), 181.7 (C=O), The 1H and 13C NMR data were in accordance with those of luteolin (Chen et al., 2008).
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[bookmark: _Toc23985]Compound 23
Apigenin, white powder. 1H NMR (400 MHz, DMSO-d6): δ 7.90 (2H, d, J = 8.6 Hz, H-2′, 6′), 6.91 (2H, d, J = 8.6 Hz, H-3′, 5′), 6.74 (1H, s, H-3), 6.46 (1H, d, J = 1.9 Hz, H-8), 6.18 (1H, d, J = 1.9 Hz, H-6). 13C NMR (100 MHz, DMSO-d6): δ 94.1 (C-8), 99.0 (C-6), 102.9 (C-3), 103.8 (C-8a), 116.1 (C-3′, 5′), 121.3 (C-1′), 128.6 (C-2′, 6′), 157.4 (C-4a), 161.3 (C-4′), 161.6 (C-5), 163.9 (C-2), 164.2 (C-7), 181.9 (C=O), The 1H and 13C NMR data were in accordance with those of apigenin (Tian et al., 2005).
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[bookmark: _Toc21579]Compound 24 
 (+)-Dihydromyricetin, white powder. [α]20 D = +6.1 (c, 0.2, MeOH). 1H NMR (400 MHz, CD3OD): δ 6.53 (2H, s, H-2′, 6′), 5.91 (1H, d, J = 2.0 Hz, H-8), 5.88 (1H, d, J = 2.0 Hz, H-6), 4.85 (1H, d, J = 11.3 Hz, H-2), 4.47 (1H, d, J = 11.3 Hz, H-3). 13C NMR (100 MHz, CD3OD): δ 73.6 (C-3), 85.2 (C-2), 96.2 (C-8), 97.3 (C-6), 101.8 (C-4a), 108.0 (C-2′, 6′), 129.1 (C-1′), 134.9 (C-4′), 146.8 (C-3′, 5′), 164.4 (C-8a), 165.3 (C-5), 168.7 (C-7), 198.3 (C=O), The 1H and 13C NMR data were in accordance with those of (+)-dihydromyricetin (Jin et al., 2009).
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[bookmark: _Toc32296]Compound 25
[bookmark: OLE_LINK5]Naringenin trimethyl ether, white powder. 1H NMR (400 MHz, (CD3)2CO): δ 7.47 (2H, d, J = 8.7 Hz, H-2′, 6′), 6.99 (2H, d, J = 8.7 Hz, H-3′, 5′), 6.18 (1H, d, J = 2.1 Hz, H-8), 6.15 (1H, d, J = 2.1 Hz, H-6), 5.43 (1H, dd, J = 3.1, 13.1 Hz, H-2), 3.85 (3H, s, H-5-OCH3), 3.82 (6H, s, H-7-OCH3, H-4′-OCH3), 2.59-3.00 (2H, m, H-3). 13C NMR (100 MHz, (CD3)2CO): δ 46.2 (C-3), 55.6 (C-2), 56.0 (C-7-OCH3), 56.1 (C-4′-OCH3), 79.6 (C-5-OCH3), 93.5 (C-6), 94.4 (C-8), 106.7 (C-4a), 114.7 (C-3′, 5′), 128.7 (C-2′, 6′), 132.3 (C-1′), 160.8 (C-4′), 163.2 (C-5), 165.7 (C-8a), 166.6 (C-7), 188.1 (C=O), The 1H and 13C NMR data were in accordance with those of naringenin trimethyl ether (Seidel et al., 2000).
[image: ]



[bookmark: _Toc12611]Compound 26
(+)-4',5,7-Trimethoxydihydroflavonol, light yellow powder, [α]20 D = +23.1 (c, 0.1, MeOH). ESI-MS: m/z 331.0 ([M + H]+). 1H NMR (400 MHz, CDCl3): δ 7.48 (2H, d, J = 8.3 Hz, H-2′, 6′), 6.99 (2H, d, J = 8.3 Hz, H-3′, 5′), 6.12 (1H, d, J = 2.0 Hz, H-8), 6.11 (1H, d, J = 2.0 Hz, H-6), 4.99 (1H, d, J = 13.3 Hz, H-3), 4.05 (1H, d, J = 13.3 Hz, H-2), 3.92 (3H, s, H-5-OCH3), 3.83 (3H, s, H-7-OCH3), 3.82 (3H, s, H-4′-OCH3). 13C NMR (100 MHz, CDCl3): δ 55.5 (C-7-OCH3), 55.9 (C-4-′OCH3), 56.3 (C-5-OCH3), 72.7 (C-3), 83.1 (C-2), 93.4 (C-6), 93.8 (C-8), 103.0 (C-4a), 114.3 (C-3′, 5′), 128.7 (C-2′, 6′), 129.0 (C-1′), 160.4 (C-4′), 162.2 (C-8a), 165.1 (C-5), 167.1 (C-7), 191.1 (C=O), The 1H and 13C NMR data were in accordance with those of (+)-4',5,7-trimethoxydihydroflavonol (Zhang et al., 2012).
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[bookmark: _Toc14544]Compound 27
5-Hydroxy-7,4′-dimethoxyflavone, yellow needle. 1H NMR (400 MHz, CDCl3): δ 7.38 (2H, d, J = 9.1 Hz, H-2′, 6′), 6.96 (2H, d, J = 9.1 Hz, H-3′, 5′), 6.07 (1H, d, J = 2.2 Hz, H-8), 6.04 (1H, d, J = 2.2 Hz, H-6), 5.37 (1H, dd, J = 3.0, 13.2 Hz, H-2), 3.83 (3H, s, H-4′-OCH3), 3.80 (3H, s, H-7-OCH3), 2.76-3.12 (2H, d, J = 3.0 Hz, H-3). 13C NMR (100 MHz, CDCl3): δ 43.3 (C-3), 55.5 (C-4′-OCH3), 55.8 (C-7-OCH3), 79.1 (C-2), 94.3 (C-8), 95.2 (C-6), 103.2 (C-4a), 114.3 (C-3′, 5′), 130.5 (C-1′), 160.2 (C-4′), 163.0 (C-8a), 164.2 (C-5), 168.1 (C-7), 196.1 (C=O), The 1H and 13C NMR data were in accordance with those of 5-hydroxy-7,4′-dimethoxyflavone (Righi et al., 2012).
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[bookmark: _Toc26298]Compound 28
Daidzin, yellow needle. 1H NMR (400 MHz, DMSO-d6): δ 8.38 (1H, s, H-2), 8.04 (1H, d, J = 9.0 Hz, H-5), 7.41 (2H, d, J = 7.4 Hz, H-2′, 6′), 7.22 (1H, d, J = 2.2 Hz, H-8), 7.14 (1H, d, J = 2.2, 9.0 Hz, H-6), 6.81 (2H, d, J = 7.4 Hz, H-3′, 5′), 3.72 (1H, d, J = 10.0 Hz, H-1′′), 3.47 (2H, m, H-5′′, 6′′), 3.31 (2H, m, H-2′′, 3′′), 3.20 (1H, d, J = 9.2 Hz, H-4′′). 13C NMR (100 MHz, DMSO-d6): δ 60.7 (C-6′′), 69.7 (C-4′′), 73.2 (C-2′′), 76.5 (C-3′′), 77.3 (C-5′′), 100.1 (C-1′′), 103.5 (C-8), 115.1 (C-3′), 115.7 (C-6), 118.6 (C-4a), 122.4 (C-1′), 123.8 (C-3), 127.1 (C-5), 130.2 (C-2′), 153.4 (C-2), 157.1 (C-8a), 157.4 (C-4′), 161.5 (C-7), 174.9 (C=O), The 1H and 13C NMR data were in accordance with those of daidzin (Kim et al., 2009).
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[bookmark: _Toc22974]Compound 29
Genistin, white powder. 1H NMR (400 MHz, DMSO-d6): δ 8.38 (1H, s, H-2), 7.38 (2H, d, J = 7.7 Hz, H-2′, 6′), 6.82 (2H, d, J = 7.7 Hz, H-3′, 5′), 6.70 (1H, d, J = 2.2 Hz, H-8), 6.46 (1H, d, J = 2.2 Hz, H-6), 4.66 (1H, t, J = 4.8 Hz, H-1′′), 3.72 (2H, m, H-5′′, 6′′), 3.45 (2H, m, H-2′′, 3′′), 3.30 (1H, m, H-4′′). 13C NMR (100 MHz, DMSO-d6): δ 60.8 (C-6′′), 69.8 (C-4′′), 73.2 (C-2′′), 76.5 (C-5′′), 77.3 (C-3′′), 94.7 (C-8), 99.7 (C-6), 100.0 (C-1′′), 106.3 (C-4a), 115.3 (C-3′, 5′), 121.2 (C-1′), 122.7 (C-3), 130.3 (C-2′, 6′), 154.7 (C-2), 157.4 (C-4′), 157.6 (C-8a), 161.8 (C-5), 163.1 (C-7), 180.7 (C=O), The 1H and 13C NMR data were in accordance with those of genistin (Lee et al., 2002a).
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[bookmark: _Toc27424]Compound 30 
Phloridzin, white needle. 1H NMR (400 MHz, CD3OD): δ 7.06 (2H, d, J = 8.4 Hz, H-2′, 6′), 6.69 (2H, d, J = 8.4 Hz, H-3′, 5′), 6.19 (1H, d, J = 2.3 Hz, H-3), 5.97 (1H, d, J = 2.3 Hz, H-5), 5.05 (1H, d, J = 7.3 Hz, H-1′′), 3.92 (1H, m, H- 6′′a), 3.72 (1H, m, H-6′′b), 3.42-3.47 (4H, m, H-2′′, 3′′, 4′′, 5′′), 3.40 (2H, m, H-α), 2.88 (2H, m, H-β). 13C NMR (100 MHz, CD3OD): δ 30.7 (C-β), 46.9 (C-α), 62.3 (C-6′′), 71.0 (C-4′′), 74.6 (C-2′′), 78.3 (C-3′′), 78.4 (C-5′′), 95.4 (C-5′), 98.3 (C-3′), 101.9 (C-1′′), 106.7 (C-1′), 116.0 (C-3, 5), 130.3 (C-2, 6), 133.8 (C-1), 156.2 (C-6′), 162.2 (C-4), 165.8 (C-2′), 167.4 (C-4′), The 1H and 13C NMR data were in accordance with those of phloridzin (Wang et al., 2008).
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[bookmark: _Toc5532]Compound 31 
Flavokawain A, light yellow powder. 1H NMR (400 MHz, CDCl3): δ 7.80 (1H, d, J = 15.5 Hz, H-α), 7.79 (1H, d, J = 15.5 Hz, H-β), 7.57 (2H, d, J = 8.7 Hz, H-2′, 6′), 6.94 (2H, d, J = 8.7 Hz, H-3′, 5′), 6.11 (1H, d, J = 2.5 Hz, H-8), 5.96 (1H, d, J = 2.5 Hz, H-6), 3.92 (3H, s, H-6′-OCH3), 3.85 (3H, s, H-4-OCH3), 3.83 (3H, s, H-4′-OCH3). 13C NMR (100 MHz, CDCl3): δ 55.5 (C-4-OCH3), 55.7 (C-4′-OCH3), 56.0 (C-6′-OCH3), 91.4 (C-5′), 93.9 (C-3′), 106.5 (C-1′), 114.5 (C-3, 5), 125.2 (C-8), 128.4 (C-1), 130.3 (C-2, 6), 142.6 (C-8), 161.5 (C-4), 162.6 (C-6′), 166.2 (C-4′), 168.5 (C-2′), 192.7 (C=O), The 1H and 13C NMR data were in accordance with those of flavokawain A (Seidel et al., 2000).
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[bookmark: _Toc24687]Compound 32 
7-Methoxycoumarin, white powder. 1H NMR (400 MHz, (CD3)2CO): δ 7.88 (1H, d, J = 9.6 Hz, H-4), 7.55 (1H, d, J = 8.7 Hz, H-5), 6.91 (1H, dd, J = 2.2, 8.7 Hz, H-6), 6.86 (1H, d, J = 2.2 Hz, H-8), 6.20 (1H, d, J = 9.6 Hz, H-3), 3.91 (3H, s, H-7-OCH3). 13C NMR (100 MHz, (CD3)2CO): δ 56.3 (C-7-OCH3), 101.4 (C-8), 113.1 (C-6), 113.4 (C-4a), 113.6 (C-3), 130.1 (C-5), 144.5 (C-4), 156.9 (C-8a), 160.9 (C-7), 163.8 (C=O), The 1H and 13C NMR data were in accordance with those of 7-methoxycoumarin (Adekenov et al., 2017).
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[bookmark: _Toc11928]Compound 33 
Scoparone, kelly powder. 1H NMR (400 MHz, DMSO-d6): δ 7.91 (1H, d, J = 9.5 Hz, H-4), 7.20 (1H, s, H-5), 7.02 (1H, s, H-8), 6.26 (1H, d, J = 9.5 Hz, H-3), 3.85 (3H, s, H-6-OCH3), 3.79 (3H, s, H-7-OCH3). 13C NMR (100 MHz, DMSO-d6): δ 55.9 (C-7-OCH3), 56.2 (C-6-OCH3), 100.0 (C-8), 108.9 (C-3), 111.2 (C-4a), 112.7 (C-5), 144.4 (C-4), 145.9 (C-6), 149.5 (C-7), 152.6 (C-8a), 160.7 (C=O), The 1H and 13C NMR data were in accordance with those of scoparone (Lee et al., 2002b).
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[bookmark: _Toc20454]Compound 34 
(+)-Vibruresinol, light yellow powder, [α]20 D = +15.4 (c, 0.1, CD3OD). 1H NMR (400 MHz, CD3OD): δ 6.91 (1H, d, J = 1.2 Hz, H-2′), 6.80 (1H, d, J = 1.6 Hz, H-2), 6.76 (2H, m, H-4′, 6′), 6.71 (1H, d, J = 8.1 Hz, H-5), 6.64 (1H, dd, J = 1.7, 8.0 Hz, H-6), 4.74 (1H, d, J = 6.9 Hz, H-7′), 3.98 (1H, m, H-9a), 3.97 (1H, m, H-9′a), 3.84 (3H, s, H-3′-OCH3), 3.83 (3H, s, H-5-OCH3), 3.72 (1H, dd, J = 6.1, 8.4 Hz, H-9b), 3.63 (1H, dd, J = 6.6, 11.0 Hz, H-9′b), 2.94 (1H, dd, J = 4.9, 13.4 Hz, H-7a), 2.73 (1H, m, H-8), 2.49 (1H, d, J = 13.5 Hz, H-7b), 2.38 (1H, m, H-8′). 13C NMR (100 MHz, CD3OD): δ 30.7 (C-7), 43.9 (C-8), 54.1 (C-8′), 56.4 (C-3,5′-OCH3), 60.5 (C-9′), 73.5 (C-9), 84.0 (C-7′), 110.6 (C-6′), 113.4 (C-2), 116.0 (C-4), 116.2 (C-5), 119.8 (C-2′), 122.2 (C-6), 133.5 (C-1), 135.7 (C-1′), 145.8 (C-4), 147.1 (C-3′), 149.0 (C-3, 5′), The 1H and 13C NMR data were in accordance with those of (+)-vibruresinol (In et al., 2015).
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[bookmark: OLE_LINK2]

[bookmark: _Toc16783]Compound 35 
Piceid, white powder. 1H NMR (400 MHz, (CD3)2CO): δ 7.43 (2H, d, J = 8.4 Hz, H-2′, 6′), 7.08 (1H, m, H-7), 6.90 (1H, d, J = 16.8 Hz, H-8), 6.83 (2H, d, J = 8.4 Hz, H-3′, 5′), 6.81 (1H, d, J = 2.1 Hz, H-2), 6.68 (1H, t, J = 2.1 Hz, H-6), 6.47 (1H, t, J = 2.1 Hz, H-4), 4.94 (1H, d, J = 7.7 Hz, H-1′′), 3.92 (1H, dd, J = 2.5, 11.8 Hz, H-6′′a), 3.72 (1H, dd, J = 5.6, 11.8 Hz, H-6′′b), 3.46-3.54 (4H, m, H-2′′, 3′′, 4′′, 5′′). 13C NMR (100 MHz, (CD3)2CO): δ 62.7 (C-6′′), 71.4 (C-4′′), 74.7 (C-2′′), 77.8 (C-3′′), 78.0 (C-5′′), 102.0 (C-1′′), 103.8 (C-4), 106.5 (C-2), 108.2 (C-6), 116.4 (C-3′), 126.4 (C-7), 128.8 (C-2′, 6′), 129.6 (C-8), 129.8 (C-1′), 140.8 (C-1), 158.2 (C-4′), 159.4 (C-5), 160.3 (C-3), The 1H and 13C NMR data were in accordance with those of piceid (Jeong et al., 2010).
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[bookmark: _Toc16650]Compound 36 
[bookmark: OLE_LINK3]2-Hydroxy-3-(o-hydroxyphenyl) propanoic acid, white solid. 1H NMR (400 MHz, (CD3)2CO): δ 6.04 (1H, d, J = 7.6 Hz, H-6′), 5.97 (1H, m, H-4′), 5.74 (1H, m, H-5′), 5.61 (1H, d, J = 7.6 Hz, H-3′), 2.12 (1H, d, J = 7.4 Hz, H-2), 2.05 (2H, s, H-3). 13C NMR (100 MHz, (CD3)2CO): δ 31.9 (C-3), 55.6 (C-2), 92.1 (C-3′), 104.3 (C-1′), 105.7 (C-5′), 111.5 (C-4′), 113.1 (C-6′), 124.4 (C-2′), 162.0 (C=O), The 1H and 13C NMR data were in accordance with those of 2-hydroxy-3-(o-hydroxyphenyl) propanoic acid (Wang et al., 1999).
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[bookmark: _Toc1447]Compound 37 
p-Hydroxybenzoic acid, white needle. 1H NMR (400 MHz, (CD3)2CO): δ 7.92 (2H, d, J = 7.0 Hz, H-2, 6), 6.90 (2H, d, J = 7.0 Hz, H-3, 5). 13C NMR (100 MHz, (CD3)2CO): δ 115.9 (C-3, 5), 122.9 (C-1), 132.8 (C-2, 6), 162.5 (C-4), The 1H and 13C NMR data were in accordance with those of p-hydroxybenzoic acid (Zou et al., 2006).
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[bookmark: _Toc27985]Compound 38 
Vanillic acid, white powder. 1H NMR (400 MHz, CD3OD): δ 7.56 (1H, dd, J = 1.9, 7.7 Hz, H-6), 7.55 (1H, d, J = 1.9 Hz, H-2), 6.84 (1H, d, J = 7.7 Hz, H-5), 3.89 (3H, s, H-3-OCH3). 13C NMR (100 MHz, CD3OD): δ 56.4 (C-3-OCH3), 113.8 (C-5), 115.8 (C-2), 125.3 (C-6), 148.7 (C-3), 152.7 (C-4), 170.1 (C=O), The 1H and 13C NMR data were in accordance with those of vanillic acid (Geng et al., 2017).
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[bookmark: _Toc22977]Compound 39 
 (+)-Cabralealactone, white powder, [α]20 D = +68.9 (c, 0.1, CDCl3). 1H NMR (400 MHz, CD3Cl): δ 2.64 (1H, m, H-23a), 2.54 (1H, m, H-2b), 2.48 (1H, m, H-23b ), 2.40 (1H, m, H-2a), 2.10 (1H, m, H-22a), 1.99 (1H, m, H-17), 1.93 (1H, m, H-12a), 1.89 (1H, m, H-22b), 1.82 (1H, m, H-16a), 1.76 (1H, m, H-1b), 1.62 (2H, m, H-6b, 13), 1.56 (1H, m, H-7b), 1.50 (2H, m, H-6a, 15a), 1.45 (1H, m, H-9), 1.40 (2H, m, H-1a, 11a), 1.35 (3H, s, H-21), 1.30 (1H, m, H-5), 1.27 (1H, m, H-7a), 1.26 (1H, m, H-12b), 1.24 (1H, m, H-16b), 1.19 (1H, m, H-11b), 1.13 (1H, m, H-15b), 1.06 (3H, s, H-28), 1.02 (3H, s, H-29), 0.98 (3H, s, H-19), 0.92 (3H, s, H-18), 0.88 (3H, s, H-30). 13C NMR (100 MHz, CDCl3): δ 15.3 (C-19), 16.1 (C-18), 16.2 (C-30), 19.7 (C-6), 21.1 (C-11), 22.0 (C-29), 25.1 (C-12), 25.6 (C-21), 26.8 (C-28), 26.9 (C-16), 29.3 (C-22), 31.2 (C-23), 31.3 (C-15), 34.2 (C-7), 34.6 (C-2), 36.9 (C-10), 39.9 (C-1), 40.4 (C-8), 43.4 (C-13), 47.5 (C-4), 49.4 (C-17), 50.0 (C-9), 50.2 (C-14), 55.4 (C-5), 90.2 (C-20), 176.9 (C-24), 218.1 (C-3), The 1H and 13C NMR data were in accordance with those of (+)-cabralealactone (Phongmaykin et al., 2008).
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[bookmark: _Toc7765]Compound 40 
β-Sitosterol, white needle. 1H NMR (400 MHz, CDCl3): δ 5.33 (2H, d, J = 3.6 Hz, H-26), 5.14 (1H, dd, J = 8.6, 15.0 Hz, H-22), 5.01 (1H, m, H-23), 3.48 (2H, m, H-3), 1.00 (3H, s, H-21-OCH3), 0.92 (3H, s, H-19-OCH3), 0.83 (3H, s, H-26-OCH3), 0.80 (3H, s, H-29-OCH3), 0.69 (3H, s, H-27-OCH3), 0.67 (3H, s, H-18-OCH3). 13C NMR (100 MHz, CDCl3): δ 12.0 (C-23), 12.1 (C-24), 12.2 (C-43), 12.4 (C-28), 18.9 (C-40), 19.1 (C-25), 19.2 (C-38), 19.5 (C-29), 20.0 (C-11), 21.2 (C-39), 21.4 (C-41), 23.2 (C-17), 24.4 (C-18), 24.5 (C-42), 25.6 (C-32), 26.2 (C-19), 28.4 (C-20), 29.1 (C-36), 29.3 (C-2), 31.8 (C-37), 32.0 (C-7), 32.1 (C-8), 34.1 (C-30), 36.3 (C-26), 36.6 (C-10), 37.4 (C-1), 39.8 (C-12), 39.9 (C-13), 40.6 (C-27), 42.4 (C-4), 42.5 (C-14), 46.0 (C-34), 50.3 (C-9), 51.4 (C-35), 56.1 (C-21), 56.2 (C-22), 56.9 (C-15), 57.0 (C-16), 71.9 (C-3), 121.9 (C-6), 129.4 (C-31), 138.5 (C-33), 140.9 (C-5), The 1H and 13C NMR data were in accordance with those of β-sitosterol (Chundattu et al., 2016).
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[bookmark: _Toc5731]Compound 41 
7-Keto-β-sitosterol, white needle. 1H NMR (400 MHz, CDCl3): δ 5.69 (1H, d, J = 1.6 Hz, H-6), 3.67 (1H, m, H-3), 1.20 (3H, s, H-19), 0.92 (3H, d, J = 6.7 Hz, H-21), 0.85 (3H, d, J = 3.7 Hz, H-29), 0.82 (3H, d, J = 3.3 Hz, H-26), 0.80 (3H, d, J = 6.8 Hz, H-27), 0.68 (3H, s, H-18). 13C NMR (100 MHz, CDCl3): δ 12.1 (C-18), 17.5 (C-19), 19.1 (C-21), 19.2 (C-26), 19.9 (C-27), 21.4 (C-11), 23.2 (C-28), 26.2 (C-23), 26.5 (C-15), 28.7 (C-16), 29.3 (C-25), 31.3 (C-2), 34.1 (C-22), 36.2 (C-20), 36.5 (C-1), 38.4 (C-10), 38.8 (C-12), 42.0 (C-4), 43.2 (C-13), 45.6 (C-8), 46.0 (C-24), 50.1 (C-14), 50.1 (C-9), 54.8 (C-17), 70.7 (C-3), 126.3 (C-6), 165.3 (C-5), 202.5 (C-7), The 1H and 13C NMR data were in accordance with those of 7-keto-β-sitosterol (Yu et al., 2007).
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[bookmark: _Toc29322]Compound 42 
Methyl linoleate, colorless oily. 1H NMR (400 MHz, CDCl3): δ 5.35-5.37 (6H, m, H-9, 10, 12, 13, 15, 16), 3.66 (3H, s, H-OCH3), 2.76 (4H, t, J = 7.7 Hz, H-11, 14), 2.30 (2H, t, J = 7.4 Hz, H-2), 2.02-2.06 (4H, m, H-8, 17), 1.62 (2H, m, H-3), 1.28-1.31 (8H, m, H-4, 5, 6, 7), 0.88 (3H, t, J = 6.8 Hz, H-18). 13C NMR (100MHz, CDCl3): δ 14.2 (C-18), 22.7 (C-17), 25.1 (C-3), 25.8 (C-11), 27.3 (C-8), 29.2 (C-14), 29.2 (C-4), 29.3 (C-5), 29.7 (C-15), 31.7 (C-6), 34.2 (C-7), 51.6 (C-16), 60.3 (C-2), 128.0 (C-O), 128.2 (C-10), 129.9 (C-12), 130.2 (C-9), 130.3 (C-13), 174.4 (C-1), The 1H and 13C NMR data were in accordance with those of methyl linoleate (Huh et al., 2010).
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[bookmark: _Toc4108]Compound 43 
Linoleic acid, colorless oily. 1H NMR (400 MHz, CDCl3): δ 5.34-5.36 (6H, m, H-9, 10, 12, 13, 15, 16), 2.77 (4H, t, J = 6.8 Hz, H-11, 14), 2.34 (2H, t, J = 8.0 Hz, H-2), 2.04 (4H, m, H-8, 17), 1.63 (2H, m, H-3), 1.30 (8H, m, H-4, 5, 6, 7), 0.89 (3H, t, J = 5.8 Hz, H-18). 13C NMR (100 MHz, CDCl3): δ 14.2 (C-18), 22.7 (C-17), 24.8 (C-3), 25.8 (C-11), 27.3 (C-14), 27.3 (C-8), 29.2 (C-6), 29.2 (C-5), 29.3 (C-4), 29.7 (C-15), 31.1 (C-7), 31.7 (C-16), 34.1 (C-2), 128.0 (C-12), 128.2 (C-10), 130.2 (C-13), 130.4 (C-9), 179.2 (C-1), The 1H and 13C NMR data were in accordance with those of linoleic acid (Marwah et al., 2007).
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[bookmark: _Toc25810]Compound 44 
Methyl nonadecanoate, colorless oily. 1H NMR (400 MHz, CDCl3): δ 3.66 (3H, s, H-1′), 3.11 (2H, m, H-2), 3.06 (2H, m, H-3), 2.97 (2H, m, H-4), 2.30 (2H, t, J = 7.3 Hz, H-6), 1.79-1.25 (26H, m, H-5, 8-18), 0.89 (3H, m, H-19). 13C NMR (100 MHz, CDCl3): δ 14.1 (C-18), 22.7 (C-17), 25.0 (C-3), 26.3 (C-8), 26.4 (C-14), 26.6 (C-11), 27.1 (C-15), 27.4 (C-7), 29.2 (C-6), 29.3 (C-5), 29.4 (C-4), 31.8 (C-16), 34.2 (C-2), 51.6 (C-10), 54.4 (C-12), 56.8 (C-9), 56.9 (C-13), 174.4 (C-1), The 1H and 13C NMR data were in accordance with those of methyl nonadecanoate (Capon et al., 1998).
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[bookmark: _Toc21776]Compound 45 
Methyl (9E,11E)-8-oxooctadeca-9,11-dienoate, colorless oily. 1H NMR (400 MHz, CD3OD): δ 7.23 (1H, m, H-10), 6.28 (1H, m, H-9), 6.11 (1H, d, J = 15.5 Hz, H-11), 4.51 (1H, s, H-12), 3.64 (3H, s, H-1′-OCH3), 2.60 (2H, m, H-7), 2.31 (2H, t, J = 7.7 Hz, H-2), 2.26 (2H, s, H-13), 2.05 (2H, s, H-6), 1.59 (6H, m, H-4, 5, 15), 1.46 (4H, m, H-16, 17), 1.30 (2H, s, H-14). 13C NMR (100 MHz, CD3OD): δ 14.4 (C-18), 24.2 (C-17), 25.9 (C-3), 27.0 (C-14), 29.5 (C-4), 30.0 (C-6), 30.1 (C-5), 30.7 (C-15), 32.5 (C-16), 34.1 (C-2), 34.7 (C-13), 40.9 (C-7), 51.9 (C-1′), 128.8 (C-11), 130.3 (C-9), 145.2 (C-12), 147.3 (C-10), 175.8 (C-1), 203.6 (C-8), The 1H and 13C NMR data were in accordance with those of methyl (9E,11E)-8-oxooctadeca-9,11-dienoate (Thomas and Pryor, 1980).

[image: ]


[bookmark: _Toc5462]Compound 46 
Squalene, colorless oily. 1H NMR (400 MHz, CDCl3): δ 5.12 (6H, m, H-3, 3′, 2, 2′, 7, 7′), 1.96-2.10 (20H, m, H-4, 5, 8, 9, 12), 1.68 (6H, m, H-1, 1′). 13C NMR (100 MHz, CDCl3): δ 16.2 (C-6), 16.2 (C-10), 17.8 (C-2), 25.8 (C-3), 26.8 (C-7), 26.9 (C-11), 28.4 (C-9), 39.9 (C-5), 39.9 (C-12), 124.4 (C-8), 124.5 (C-4), 124.6 (C-1), 131.4 (C-2), 135.1 (C-6a), 135.3 (C-10a), The 1H and 13C NMR data were in accordance with those of squalene (Chang et al., 2000) .




The 1H NMR and 13C NMR spectrum for compounds 1-46


Figure S1. 1H NMR spectrum of compound 1 in CD3OD (400 MHz)
[image: ][image: LB-1-1]
Figure S2. 13C NMR spectrum of compound 1 in CD3OD (100 MHz)
[image: ][image: LB-1-2]








Figure S3. 1H NMR spectrum of compound 2 in CD3OD (400 MHz)
[image: ][image: LB-3-1]
Figure S4. 13C NMR spectrum of compound 2 in CD3OD (100 MHz)
[image: ][image: LB-3-2]











Figure S5. 1H NMR spectrum of compound 3 in CD3OD (400 MHz)
[image: ][image: LB-57-1]
[bookmark: OLE_LINK4]Figure S6. 13C NMR spectrum of compound 3 in CD3OD (100 MHz)
[image: ][image: LB-57-2]











Figure S7. 1H NMR spectrum of compound 4 in CD3OD (400 MHz)
[image: LB-59-1][image: ]
Figure S8. 13C NMR spectrum of compound 4 in CD3OD (100 MHz)
[image: ][image: LB-59-2]












Figure S9. 1H NMR spectrum of compound 5 in CD3OD (400 MHz)
[image: ][image: LB-2-1]
Figure S10. 13C NMR spectrum of compound 5 in CD3OD (100 MHz)
[image: ][image: LB-2-2]













Figure S11. 1H NMR spectrum of compound 6 in CD3OD (400 MHz)
[image: ][image: LB-4-1]
Figure S12. 13C NMR spectrum of compound 6 in CD3OD (100 MHz)
[image: ][image: LB-4-2]








Figure S13. 1H NMR spectrum of compound 7 in CD3OD (400 MHz)
[image: LB-58-1][image: ]
[image: LB-58-2]Figure S14. 13C NMR spectrum of compound 7 in CD3OD (100 MHz)
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Figure S15. ESI-MS spectrum of 8
[image: 46]













Figure S16. 1H NMR spectrum of compound 8 in CD3OD (400 MHz)
[image: ][image: LB-46-1]
[image: LB-46-2]Figure S17. 13C NMR spectrum of compound 8 in CD3OD (100 MHz)
[image: ]

Figure S18. ESI-MS spectrum of 9
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Figure S19. 1H NMR spectrum of compound 9 in (CD3)2CO (400 MHz)
[image: ][image: LB-51-1]
[image: LB-51-2][image: ]Figure S20. 13C NMR spectrum of compound 9 in (CD3)2CO (100 MHz)
Figure S21. 1H NMR spectrum of compound 10 in CD3OD (400 MHz)
[image: ][image: LB-60-1]
Figure S22. 13C NMR spectrum of compound 10 in CD3OD (100 MHz)
[image: ][image: LB-60-2]












[bookmark: OLE_LINK6]Figure S23. 1H NMR spectrum of compound 11 in DMSO-d6 (400 MHz)
[image: ][image: LB-64-1]
Figure S24. 13C NMR spectrum of compound 11 in DMSO-d6 (100 MHz)
[image: ][image: LB-64-2]










Figure S25. 1H NMR spectrum of compound 12 in DMSO-d6 (400 MHz)
[image: ][image: LB-66-1]
Figure S26. 13C NMR spectrum of compound 12 in DMSO-d6 (100 MHz)
[image: ][image: LB-66-2]













Figure S27. 1H NMR spectrum of compound 13 in DMSO-d6 (400 MHz)
[image: ][image: LB-67-1]
Figure S28. 13C NMR spectrum of compound 13 in DMSO-d6 (100 MHz)
[image: ][image: LB-67-2]











Figure S29. 1H NMR spectrum of compound 14 in DMSO-d6(400 MHz)
[image: ][image: LB-72-1]

Figure S30. 13C NMR spectrum of compound 14 in DMSO-d6 (100 MHz)
[image: ][image: LB-72-2]












Figure S31. 1H NMR spectrum of compound 15 in DMSO-d6 (400 MHz)
[image: ][image: LB-73-1]
Figure S32. 13C NMR spectrum of compound 15 in DMSO-d6 (100 MHz)
[image: ][image: LB-73-2]













Figure S33. 1H NMR spectrum of compound 16 in CD3OD (400 MHz)
[image: ][image: LB-76-1]
Figure S34. 13C NMR spectrum of compound 16 in CD3OD (100 MHz)
[image: ][image: LB-76-2]













Figure S35. 1H NMR spectrum of compound 17 in (CD3)2CO (400 MHz)
[image: ][image: LB-79-1]

Figure S36. 13C NMR spectrum of compound 17 in (CD3)2CO (100 MHz)
[image: ][image: LB-79-2]









Figure S37. 1H NMR spectrum of compound 18 in Pyridine-d5 (400 MHz)
[image: ][image: LB-81-1]


[bookmark: OLE_LINK11]Figure S38. 13C NMR spectrum of compound 18 in Pyridine-d5 (100 MHz)
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Figure S39. 1H NMR spectrum of compound 19 in DMSO-d6 (400 MHz)
[image: ][image: LB-82-1]

[image: LB-82-2]Figure S40. 13C NMR spectrum of compound 19 in DMSO-d6 (100 MHz)
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[bookmark: OLE_LINK7]Figure S41. 1H NMR spectrum of compound 20 in CD3OD (400 MHz)
[image: LB-61-1]
Figure S42. 13C NMR spectrum of compound 20 in CD3OD (100 MHz)
[image: ][image: ][image: LB-61-2]







Figure S43. 1H NMR spectrum of compound 21 in DMSO-d6 (400 MHz)
[image: LB-69-1]
Figure S44. 13C NMR spectrum of compound 21 in DMSO-d6 (100 MHz)
[image: ][image: ][image: LB-69-2]












Figure S45. 1H NMR spectrum of compound 22 in DMSO-d6 (400 MHz)
[image: LB-71-1]

Figure S46. 1H NMR spectrum of compound 22 in DMSO-d6 (100 MHz)
[image: ][image: ][image: LB-71-2]












Figure S47. 1H NMR spectrum of compound 23 in DMSO-d6 (400 MHz)
[image: LB-74-1]
Figure S48. 13C NMR spectrum of compound 23 in DMSO-d6 (100 MHz)
[image: ][image: ][image: LB-74-2]













Figure S49. 1H NMR spectrum of compound 24 in CD3OD (400 MHz)
[image: LB-84-1]
Figure S50. 1H NMR spectrum of compound 24 in CD3OD (100 MHz)
[image: ][image: ][image: LB-84-2]










Figure S51. 1H NMR spectrum of compound 25 in (CD3)2CO (400 MHz)
[image: ][image: LB-13-1]

Figure S52. 13C NMR spectrum of compound 25 in (CD3)2CO (100 MHz)
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Figure S53. ESI-MS spectrum of 26
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Figure S54. 1H NMR spectrum of compound 26 in CDCl3 (400 MHz)
[image: LB-14-1][image: ]
[image: LB-14-2][image: ]Figure S55. 13C NMR spectrum of compound 26 in CDCl3 (100 MHz)
Figure S56. 1H NMR spectrum of compound 27 in CDCl3 (400 MHz)
[image: ][image: LB-28-1]
Figure S57. 13C NMR spectrum of compound 27 in CDCl3 (100 MHz)
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Figure S58. 1H NMR spectrum of compound 28 in DMSO-d6 (400 MHz)
[image: ][image: ][image: LB-65-1]
Figure S59. 13C NMR spectrum of compound 28 in DMSO-d6 (100 MHz)
[image: LB-65-2]












Figure S60. 1H NMR spectrum of compound 29 in DMSO-d6 (400 MHz)
[image: ][image: LB-68-1]
Figure S61. 1H NMR spectrum of compound 29 in DMSO-d6 (100 MHz)
[image: ][image: LB-68-2]













Figure S62. 1H NMR spectrum of compound 30 in CD3OD (400 MHz)
[image: ][image: LB-75-1]
Figure S63. 13C NMR spectrum of compound 30 in CD3OD (100 MHz)
[image: ][image: LB-75-2]














Figure S64. 1H NMR spectrum of compound 31 in CDCl3 (400 MHz)
[image: LB-15-1]
Figure S65. 13C NMR spectrum of compound 31 in CDCl3 (100 MHz)
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[bookmark: OLE_LINK8]Figure S66. 1H NMR spectrum of compound 32 in (CD3)2CO (400 MHz)
[image: ][image: LB-62-1]
Figure S67. 13C NMR spectrum of compound 32 in (CD3)2CO (100 MHz)
[image: ][image: LB-62-2]








Figure S68. 1H NMR spectrum of compound 33 in DMSO-d6 (400 MHz)
[image: LB-63-1]
Figure S69. 13C NMR spectrum of compound 33 in DMSO-d6 (100 MHz)
[image: ][image: ][image: LB-63-2]












Figure S70. 1H NMR spectrum of compound 34 in CD3OD (400 MHz)
[image: ][image: ][image: LB-34-1]
Figure S71. 13C NMR spectrum of compound 34 in CD3OD (100 MHz)
[image: LB-34-2]












Figure S72. 1H NMR spectrum of compound 35 in (CD3)2CO (400 MHz)
[image: LB-77-1]
Figure S73. 13C NMR spectrum of compound 35 in (CD3)2CO (100 MHz)
[image: ][image: ][image: LB-77-2]













Figure S74. 1H NMR spectrum of compound 36 in (CD3)2CO (400 MHz)
[image: ][image: ][image: ][image: ][image: LB-20-2][image: ]

Figure S75. 13C NMR spectrum of compound 36 in (CD3)2CO (100 MHz)
[image: ][image: ][image: LB-20-1]



Figure S76. 1H NMR spectrum of compound 37 in (CD3)2CO (400 MHz)
[image: LB-22-1]
Figure S77. 13C NMR spectrum of compound 37 in (CD3)2CO (100 MHz)
[image: ][image: ][image: LB-22-2]













Figure S78. 1H NMR spectrum of compound 38 in CD3OD (400 MHz)
[image: ][image: LB-23-1]
Figure S79. 13C NMR spectrum of compound 38 in CD3OD (100 MHz)
[image: ][image: LB-23-2]













[image: ]Figure S80. 1H NMR spectrum of compound 39 in CDCl3 (400 MHz)
[image: LB-43-1]
Figure S81. 13C NMR spectrum of compound 39 in CDCl3 (100 MHz)
[image: ][image: LB-43-2]








Figure S82. 1H NMR spectrum of compound 40 in CDCl3 (400 MHz)
[image: ][image: LB-10-1]
Figure S83. 13C NMR spectrum of compound 40 in CDCl3 (100 MHz)
[image: ][image: LB-10-2]




Figure S84. 1H NMR spectrum of compound 41 in CDCl3 (400 MHz)
[image: LB-11-1][image: ]
Figure S85. 13C NMR spectrum of compound 41 in CDCl3 (100 MHz)
[image: ][image: LB-11-2]













Figure S86. 1H NMR spectrum of compound 42 in CDCl3 (400 MHz)
[image: ][image: LB-30-1]
Figure S87. 13C NMR spectrum of compound 42 in CDCl3 (100 MHz)
[image: ][image: LB-30-2]








Figure S88. 1H NMR spectrum of compound 43 in CDCl3 (400 MHz)
[image: LB-56-1][image: ]
Figure S89. 13C NMR spectrum of compound 43 in CDCl3 (100 MHz)
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Figure S90. 1H NMR spectrum of compound 44 in CDCl3 (400 MHz)
[image: ][image: LB-37-1]
Figure S91. 13C NMR spectrum of compound 44 in CDCl3 (100 MHz)
[image: ][image: LB-37-2]









Figure S92. 1H NMR spectrum of compound 45 in CD3OD (400 MHz)
[image: ][image: LB-9-1]
Figure S93. 13C NMR spectrum of compound 45 in CD3OD (100 MHz)
[image: ][image: LB-9-2]











Figure S94. 1H NMR spectrum of compound 46 in CDCl3 (400 MHz)
[image: ][image: LB-44-1]
Figure S95. 13C NMR spectrum of compound 46 in CDCl3 (100 MHz)
[image: ][image: LB-44-2]


[bookmark: _Toc19310] Table S1 Docking of all compounds with COX-2 protein
	Comp.
	Docking Data
	Affinity (kcal/mol)

	1
	[image: IMG_256]
	-6.4

	2
	[image: IMG_257]
	-6.5

	3
	[image: IMG_258]
	-8.2

	4
	[image: IMG_259]
	-7.8

	5
	[image: IMG_260]
	-8.1

	6
	[image: IMG_261]
	-6.8

	7
	[image: IMG_262]
	-8.3

	8
	[image: IMG_263]
	-7.5

	9
	[image: IMG_264]
	-6.5

	10
	[image: IMG_265]
	-5.9

	11
	[image: IMG_266]
	-6.2

	12
	[image: IMG_267]
	-7.8

	13
	[image: IMG_268]
	-5.8

	14
	[image: IMG_269]
	-8.9

	15
	[image: IMG_270]
	-6.9

	16
	[image: IMG_271]
	-8.3

	17
	[image: IMG_272]
	-9.6

	18
	[image: IMG_273]
	-5.6

	19
	[image: IMG_274]
	-7.1

	20
	[image: IMG_275]
	-5.7

	21
	[image: IMG_276]
	-9.0

	22
	[image: IMG_277]
	-7.3

	23
	[image: IMG_278]
	-5.9

	24
	[image: IMG_279]
	-6.8

	25
	[image: IMG_280]
	-5.5

	26
	[image: IMG_281]
	-5.3

	27
	[image: IMG_282]
	-5.8

	28
	[image: IMG_283]
	-6.4

	29
	[image: IMG_284]
	-6.4

	30
	[image: IMG_285]
	-6.0

	31
	[image: IMG_286]
	-4.6

	32
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Figure S96. Docking for compounds 4, 35, and arachidonic acid with COX-2.
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Ligands: the yellow is arachidonic acid; the red is compound 35; the purple is compound 4.
As shown in Figure S96, compound 35 and arachidonic acid could dock well with the COX-2 in the same site cavity, which was in good agreement with the competitive inhibition type. While compound 4 was was docked with the protein at a differet site cavity, indicating a different inhibition type.
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