
Discovery of small-molecule antagonists of orexin 1/2 receptors from traditional 

Chinese medicinal plants with a hypnotic effect 

Jia He a,b,1, Jing Fang a,b,1, Yuxin Wang c, Chengyu Ge a,b, Shao Liu a,b∗, Yueping Jiang a,b∗ 

a Department of Pharmacy, Xiangya Hospital, Central South University, Changsha, 410008, 

China 
b Institute for Rational and Safe Medication Practices, National Clinical Research Center for 

Geriatric Disorders, Xiangya Hospital, Central South University, Changsha,410008, China 
c College of Pharmacy, Dali University, Dali, 671000, China 

1These authors contributed equally to this work 

Correspondence to:  

Shao Liu, PhD. Department of pharmacy, Xiangya Hospital, Central South 

University. No. 87 Xiang Ya Road Changsha 410008, People's Republic of China. E-

mail: liushao999@csu.edu.cn 

Or Yueping Jiang, PhD. Department of pharmacy, Xiangya Hospital, Central South 

University. No. 87 Xiang Ya Road Changsha 410008, People's Republic of China. E-

mail: jiangyueping@csu.edu.cn 

 
 
                    Supporting Materials 
 
 
 
 
 
 
 
 
 
 
 
 



Table S1. Fifteen medicinal plants were screened for the treatment of insomnia by 
searching in Chinese Pharmacopoeia 

TCM Name Key small molecule types References 

Lilium lancifolium thumb Steroidal saponins, Phenolic acids, 

Phenylpropanoids, Alkaloids, Flavonoids  

40-42 

Panax ginseng C.A mey Saponins, Phytosterols, Flavonoids, 

Polyacetylenes, Fatty acids, Coumarins, 

Polyphenols, Phenolic acids, Cyclic dipeptides 

43-44 

Ziziphus jujuba mill. Var Saponins, Alkaloids，Flavonoids 45-47 

Bambusa tuldoids munro Saponins, Lignans 48-49 

Physochlaina infundibularis 

kuang 

Alkaloids, Coumarins, Flavonoids, Phenolic 

acids  

50-51 

Albizia julibrissin durazz 

bark 

Flavonoids, Triterpenoid saponins, Lignans, 

Phytosterols 

 

52-53 

Albizia julibrissin durazz 

flower 

Flavonoids, Triterpenoid saponins 54 

Polygala tenuifolia willd Triterpenoid saponins, Xanthones 55-57 

Ganoderma lucidum Triterpenoid saponins, Alkaloids 59-62 

Acanthopanax senticosus 

harms 

Flavonoids, Triterpenoid saponins, Lignans, 

Coumarins 

63-64 

Apocynum venetum Flavonoids, Organic acids, Phoroglucinols, 

Phytosterols, Other glycosides 

65-67 



Platycladus orientalis franco Fatty acids, Triterpenoid saponins, Terpenes, 

Polyphenols, Flavonoids 

68-70 

Polygonum multiflorum 

thumb 

Anthraquinones, Flavonoids, Phytosterols, 

Stilbenes、Anthocyanins 

71-73 

Nelumbo nucifera gaertn 

seeds 

Alkaloids, Phenolic acids, Flavonoids 74-75 

Plumula Nelumbinis Alkaloids, Flavonoids, Phytosterols 76-77 

 

 

Figure S1. The structure of ten bisbenzylisoquinoline alkaloids 

 

Figure S2. The original image of western bolts (C:Control; S:Suvorexant; N:Neferine) 
 
 



Table S2 Chemical compositions in Lilium lancifolium Thumb 

 
  



Table S2(continued) 

 



Table S2(continued) 

 



Table S2(continued) 

 



Table S2(continued)  

 

 
Figure S3. The structure of compounds in Lilium lancifolium Thumb 



 
Figure S3. (continued) 
 
Table S3 Chemical compositions in Panax ginseng C.A mey (Part.1) 

 



Table S3(continued) 

 

 
Figure S4. The structure of compounds in Panax ginseng C.A mey(Part.1) 
 
 



Table S4 Chemical compositions in Panax ginseng C.A mey (Part.2) 

   



 
Figure S5. The structure of compounds in Panax ginseng C.A mey (Part.2) 
 
 
Table S5 Chemical compositions in Panax ginseng C.A mey (Part.3) 

 
 

 
Figure S6. The structure of compounds in Panax ginseng C.A mey (Part.3) 
 
 



Table S6 Chemical compositions in Panax ginseng C.A mey (Part.4) 

 

 
Figure S7 The structure of compounds in Panax ginseng C.A mey(Part.4) 
 
 
Table S7 Chemical compositions in Panax ginseng C.A mey(Part.5) 

 



Table S7(continued) 

 

 
Figure S8. The structure of compounds in Panax ginseng C.A mey(Part.5) 



Table S8 Chemical compositions in Panax ginseng C.A mey(Part.6)  

 



Table S8(continued) 

 
 
 
 
 



 
Figure S9. The structure of compounds in Panax ginseng C.A mey(Part.6) 
 
Table S9 Chemical compositions in Panax ginseng C.A mey (Part.7) 

 



Table S9(continued) 

 

 
Figure S10. The structure of compounds in Panax ginseng C.A mey (Part.7) 
  



Table S10 Chemical compositions in Ziziphus jujuba mill. Var 

 

 
Figure S11. The structure of compounds in Ziziphus jujuba mill. Var 



 
Figure S11 (continued) 



 
Figure S11 (continued) 
 
Table S11 Chemical compositions in Bambusa tuldoids munro 

 



 
Figure S12. The structure of compounds in Bambusa tuldoids munro 
 
Table S12 Chemical compositions in Physochlaina infundibularis kuang 

 



 
Figure S13. The structure of compounds in Physochlaina infundibularis kuang 

  



Table S13 The main compound in Ganoderma lucidum 

 
 
 
 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 
 

 
Figure S14 Chemical structure of compound 1-231 



Table S14 Chemical Structures of compounds 1-231 

 

  



 

 

 
  



 

 

 
  



 

 



 
Figure S15 Structures of compounds 232-234  Figure S16 Structures of compounds 
235-236 

  
Figure S16 Structures of compounds 237-240  Figure S17 Structures of compounds 
241-244 

 
Figure S18 Structures of compounds 245-249 



   
Figure S19 Structures of compounds 250-252 

 

 
Figure S20 Structures of compounds 253-254 

 
Figure S21 Structures of compounds 255-256 



 
Figure S22 Structures of compounds 257-260 

 
Figure S23 Chemical structure of compound 261-301 

Table S15 Chemical Structures of compounds 261-301 



 



 
Figure S24 Structures of compounds 302-307 

 
Figure S25 Structures of compounds 309-310 

 
Figure S26 Structures of compounds 311-317 



 
Figure S27 Structures of compound 318 

 

  
Figure S28 Structures of compounds 319-322 

 
  



 

 
Figure S29 Structures of compound 261-301 
Table S16 Structures of compounds 261-301 

 



 
Figure S30 Structures of compounds 396-398 

  
Figure S31 Structures of compounds 399-402 

 
Figure S32 Structures of compounds 403-407 

 
Figure S33 Structures of compounds 408-410 



 
Figure S34 Structures of compounds 411-422 

 
Figure S35 Structures of compounds423-427 

 
Figure S36 Structures of compounds 428-431 



 
Figure S37 Structures of compound 432 

 
Figure S38 Structures of compounds 434-437 

 

 
Figure S39 Structures of compounds 438-446 

 



 
Figure S40 Structures of compounds 447-448 

 

 
Figure S41 Structures of compounds 449-453 

 
Figure S42 Structures of compounds 454-460 

 
Figure S43 Structures of compounds 461-464 

 



 
Figure S44 Structures of compounds 465-471 

 
Figure S45 Structures of compounds 472-473 

 

 
Figure S46 Structures of compounds 474-485 



 
Figure S47 Structures of compounds 486-494 

 
Figure S48 Structures of compounds 495-498 

 

  



Table S17 Chemical Structures of compounds 1-21 

 
  



 

 
 



 

 

 



 

 

 
 
 
 
  



Albizia julibrissin durazz bark 

 
Figure S49 Chemical structure of compounds 1-41 
Table S18 Chemical Structures of compounds 1-41 

 
 

 

 

 

 

 



 

 
 
 
  



Polygala tenuifolia willd 

 
Figure S50 Chemical structure of compounds 1-38 
Table S19 Chemical Structures of compounds 1-38 



 
 

 

Mother
nucleus

R1 R2 R3 R4 R5 R6 R7

1 Onjisaponin A A Gal H Api Rha a CH3 CH2OH
2 Onjisaponin B A Gal H H Rha a CH3 CH2OH
3 Onjisaponin E A Gal H H H b CH3 CH2OH
4 Onjisaponin F A H Ara Api H b CH3 CH2OH
5 Onjisaponin G A H H Api H b CH3 CH2OH
6 Onjisaponin J A H Ara e Rha a COOH CH3

7 Onjisaponin L A Gal H e Rha a COOH CH3

8 Onjisaponin O A Gal H H Rha b COOH CH3

9 Onjisaponin R A Gal H Api H b COOH CH3

10 Onjisaponin S A H Ara Api Rha b COOH CH3

11 Onjisaponin T A H Ara Api Glc6Od b COOH CH3

12 Onjisaponin V A Gal H e b H COOH CH3

13 Onjisaponin W A H Ara e b H COOH CH3

14 Onjisaponin X A H Ara e Gal b COOH CH3

15 Onjisaponin Y A H H H Rha a COOH CH3

16 Onjisaponin Z A H H H Rha a COOH CH3

17 Onjisaponin Vg A Gal H e H b COOH CH3

18 Onjisaponin Pg A Gal H e H H COOH CH3

19 Onjisaponin Gg A H H e H b COOH CH3

20 Onjisaponin Fg A H Ara e H b COOH CH3

21 Onjisaponin Qg A Gal H e Rha H COOH CH3

22 Onjisaponin Ng A H H e Rha a COOH CH3

23 Onjisaponin Sg A H Ara e Rha b COOH CH3

24 Onjisaponin Ug A H Ara e Glc b COOH CH3

25 Onjisaponin Tg A H Ara e Glc6Od b COOH CH3

26 Onjisaponin Wg A Gal Ara Api b H COOH CH3

27 E -onjisaponin H A H H Api Rha a CH3 CH2OH
28 Z-onjisaponin H A H H Api Rha k CH3 CH2OH
29 Sibricasaponins A B COOH g - - - - -
30 Sibricasaponins B B H m - - - - -
31 Sibricasaponins C B H n - - - - -
32 Sibricasaponins E A Gal H H x COCH3 CH3 -
33 Tenuioflisaponin A A Gal6Oy H Api Api MC CH3 CH2OH
34 Tenuioflisaponin B A Gal6Oh H Api Api MC CH3 CH2OH
35 Polygalasaponin ⅩⅩⅧ A H H H H H CH3 CH2OH
36 Polygalasaponin ⅩⅩⅫ A H H H H H CH3 CH2OH
37 Senegin Ⅲ A Gal H H Rha MC CH3 CH2OH
38 Senegin Ⅳ A Gal H Api Rha MC CH3 CH2OH

cpd name
Substituents



 
Figure S51 Chemical structure of compounds 39-69 
Table S20 Chemical Structures of compounds 39-69 

 



 

 

R1 R2 R R4 R5 R6 R7 R8
39 Tenuifolioses A A - a e b a - i a
40 Tenuifolioses B A - H e b a - i a
41 Tenuifolioses C A - H e b a - i H
42 Tenuifolioses D A - a e b a - i H
43 Tenuifolioses E A - a e b a - i H
44 Tenuifolioses F A - a e b a - m a
45 Tenuifolioses G A - a e b a - m H
46 Tenuifolioses H A - a e b a - e a
47 Tenuifolioses I A - a e b a - e H
48 Tenuifolioses J A - H e b a - e a
49 Tenuifolioses K A - H e b a - e H
50 Tenuifolioses L A - a e b a - n a
51 Tenuifolioses M A - a e b a - n H
52 Tenuifolioses N A - a i b a - i a
53 Tenuifolioses O A - H i b a - i a
54 Tenuifolioses P A - H i b a - i H
55 Tenuifolioses Q A - H e b a - n a
56 Tenuifoliside A B H H H l g H H H
57 Tenuifoliside B B H H H j g H H H
58 Tenuifoliside C B H H H j j H H H
59 Tenuifoliside D C - - l - - - - -
60 Tenuifoliside E B H a H h a H H a
61 Sibiricose A1 B H H H H j H H H
62 Sibiricose A2 B H H H H l H H H
63 Sibiricose A3 B H H H g H H H H
64 Sibiricose A4 B H H H j H H H j
65 Sibiricose A5 B H H H i H H H H
66 Sibiricose A6 B H H H j H H H H
67 Sibiricose A7 C - - x - - - - -
68 3,6′-Disinapoylsucrose B H H H j j H H H
69 Polygalatenosides B D b - - - - - - -

cpd name
Mother
nucleus

Substituents



 
Figure S52 Chemical structure of compounds 70-107 
Table S21 Chemical Structures of compounds 70-107 

 



 
  

R1 R2 R R4 R5 R6 R7 R8
70 lancerin A H H OH H H OH Glc H
71 onjixanthone Ⅰ A OMe OMe OMe H H H OH H
72 onjixanthone Ⅱ A OH OMe OH H H OH OMe H
73 polygalaxanthone Ⅲ A OH Glc6-1Api OH H H OH OMe H
74 polygalaxanthone Ⅳ A OH H OMe - - OGlc2-1Rha OMe H
75 polygalaxanthone Ⅴ A OH H OH - - OGlc2-1Rha OMe H
76 Polygalaxanthone Ⅵ A OMe OMe OMe - - OGlc OMe H
77 polygalaxanthone Ⅶ A OH OMe Glc2-1 OH OMe H H H
78 sibiriphenone A B OH H OH H H OH OMe H
79 sibiricaxanthone A A OH Glc6-1Api OH H H H OH H
80 sibiricaxanthone B A OH Glc2-1Rha OH H H H OH H
81 1,2,3-trimethoxy-7-hydrA OMe OMe OMe H H H OH H
82 1,3,6-trihydroxy-2,7-dimA OH OMe OH H H OH OMe H
83 1,2,7-trimethoxy-3-hydrA OMe OMe OH H H H OMe H
84 1,2,3,7-tetramethoxyxan A OMe OMe OMe H H H OMe H
85 1,7-dihydroxy-3-methoxA OH H OMe H H H OH H
86 1,7-dihydroxy-2,3-dimetA OH OMe OMe H H H OH H
87 1,7-dihydroxy-2,3-meth A OMe OCH2O OCH2OH H H H OMe
88 1,7-dihydroxy-2,3-di-m A OH OCH2O OCH2OH H H OH H
89 6-hydroxy-2,3,6,7-tetramA H OMe OMe H H OMe OMe H
90 6-hydroxy-1,2,3,7-tetramA OMe OMe OMe H H OGlc OMe H
91 1,7-dihydroxyxanthone A OH H H H H H OH H
92 1,7-dimethoxyxanthone A OMe H H H H H OMe H
93 1-hydroxy-3,7-dimethoxA OH H OMe H H H OMe H
94 1-hydroxy-3,6,7-trimethA OH H OMe H H OMe OMe H
95 6,8-dihydroxy-1,2,4-trimA OMe OMe H OH H H H OH
96 6,8-dihydroxy-1,2,3-trimA OMe OMe OMe H H H H OH
97 1,2,3,6,7-pentamethoxyxA OMe OMe OMe H H OMe OMe H
98 1,3,7-trihydroxyxanthoneA OH H OH H H H OH H
99 1,6,7-trihydroxy-2,3-dimA OH OMe OMe H H OH OH H

100 3-hydroxy-2,8-dimethoxA H OMe OH H H H H OMe
101 7-hydroxy-1,2,3-trimethA OMe OMe OMe H H H OH H
102 3-hydroxy-1,2,7-trimethA OMe OMe OH H H H OMe H
103 2,3,8-trimethoxyxanthonA H OMe OMe H H H H OMe
104 1,3,6,7-tetramethoxyxan A OMe H OMe H H OMe OMe H
105 1,3,7-trimethoxyxanthonA OMe H OMe H H H OMe H
106 7-O -methylmangiferin A OH Glc OH H H OH OMe H
107 euxanthone A OH H H H H H OH H

cpd name
Mother
nucleus

Substituents



 
Albizia julibrissin durazz bark 

Table S22 Chemical Structures of compounds 1-10 

 
 

Figure S53 Chemical structure of compounds 1-10 

 

 



 

 

 



10 
 
Apocynum Venetum  

Table S23 Chemical composition of Apocynum Venetum 

NO

. 

compound NO

. 

compound 

1 Quercetin 27 Acetylated hypericin 

2 Kaempferol 28 Neoisorutin 

3 Isorhamnetin 29 4’-o-methylquercetin 

4 Quercetin 3-O-(6''-acetyl-glucoside) 30 Quercetin-3-O-β-D-glucoside 

5 Rutin 31 kaempferol-3-O-β-D-glucoside 



6 
Isoquercetin 

32 
Quercetin-3-O-β-D-
glucopyranyl(2→1)-O-β-D-grapea 
pyranoside 

7 Quercetin 3-O-malonylglucoside 33 (+)-Catechin 

8 Quercetin-3-O-Sophoroside 34 (-)-Epicatechin 

9 Trifolin 35 (-)-Epigallocatechin 

10 
kaempferol-3-O-(6’’-O-acetyl)-β-D-
glucopyranoside 36 

apocyninA 

11 
 quercetin-3-O-（6’’-O acetyl）-β-D-
glucopyranoside 37 

apocynin B 

12 
quercetin-3-O-（6″-O-acetyl）-β-D-
galactopyranosid 38 

apocynin D 

13 kaempferol-7-O-α-L-rhamnopyranoside 39 Trans-2-Penten-1-Ol 

14  2"-Acetylhyperin 40 4,4-Dimethyl-2-cyclopenten-1-one 

15 Quercetin-3-O-beta-D-glucosylgalactoside 41 Methylcyclohexane 

16 Amentoflavone 42 2-Methyldihydro-3(2H)-furanone 

17 
Quercetin 3-glucoside 

43 
1,2,5,5-Tetramethyl-1,3-
cyclopentadiene 

18 Quercetin-3-O-glucuronic acid 44 n-3-Hexenol 

19 Quercetin-3-O-(6''-O-malonyl)-galactoside 45 p-Xylene 

20 
Quercetin 3-O-(6''-O-malonyl)-β-D-
glucoside 

46 
1,3,5-Octatriene 

21 kaempferol-3-O-(6''-O-malonyl)-glucoside 47 2-Furanmethanol 

22 kaempferol-3-O-(6''-O-acetyl)-glucoside 48 1,3,5,7-Cyclotetraoctene 

23 kaempferol-3-rutinoside 49 2-Acetylfuran 

24 Quercetin-3-β-D-glucopyranoside 50 4-Ethylphenol 

25 Baimaside 51 3,5-Dimethylphenol 

26 Astragalin   
 
 
 
 
 
 
 
 



 

 

 

 
 



       

 

 

    



 

 

 

 
 
 
 



 

 

 

 
 

Figure S54.The structures of Apocynum Venetum 
 
 
 

 

 

 

 

 

 

 

 



Platycladus orientalis franco  

Table S24 Chemical composition of Platycladus orientalis franco 

NO. compound NO. compound 

1 pimisolide 11 Methyl 10-undecylenate 
2 a-cedrol 12 Methyl 9-oxonanoate 
3 platydiol 13 Methyl 10-oxodecanoate 
4 (+)cateehin 14 Methyl 11-oxoundecanoate 
5 (-)-Epicatechin 15 Methyl tetradecanoate 
6 Methyl heptanoate 16  Methyl 2-eicosenoate 
7 Methyl 4-octenoate 17 Methyl eicosanate 
8 Methyl octanoate 18 linoleic acid 
9 Methyl nonanoate 19 linolenic acid 

10 Methyl 8-oxooctanoate 20 arachidonic acid 
 
 
 
 

 
 

 



          

 
 

 

 

 

 
 

Figure S55.The structures of Platycladus orientalis franco 
 
Polygonum multiflorum thumb  

Table S25 Chemical composition of Polygonum multiflorum thumb 

NO. compound NO. compound   

1 
2,5-dimethyl-7-hydroxychromone 

30 
2,5-dimethyl-7-hydroxychromone-7-O-β-
D-glucopyranoside 

2 emodin 31 noreugenin 



3 catechin 32 protocatechuicacid 

4 
physcion-8-O-β-D-
glucopyranosideglucopyranoside 

33 
methylgallate 

5 torachrysone-8-O-β-D-glucopyranoside 34 quercetin-3-O-β-D-glucopyranoisde 
6 emodin-8-O-β-D-glucopyranoside 35  noreugenin-7-O-β-D-glucopyranoside 

7 
2,3,5,4-tetrahydroxystilbene-2-O-β-D-
glucopyranoside 

36 
2,5-dimethyl-7-hydroxychromone 

8 W-Hydroxyemodin 37 kaempferol 
9 Aloe emodin 38 genistin 

10 Emodin-5-O-xyloside 39 hyperin 
11 Emodin-1-O-β-D-glucose 40 caffeicacid 

12 
Emodin-8-O- (6'-O-malonyl)-β-D-
glucoside 

41 
dodecane 

13 
Emodin methyl ether-8-O-β-D-
gentiandiglycoside 

42 
tridecane 

14 Palmarula anthrone A 43 tetradecane 

15 
3,6-Dimethoxy-2,5,7,8-
tetrahydroxynaphthoquinone 

44 
daucosterol 

16 Quercetin 45 β-sitosterol 
17 Luteolin-3-O-xyloside 46 Stilbene glycosides 
18 Apigenin 47 Stilbene-O-dihexanoside 
19 Luteolin 48 Stilbene glucoside 
20 Vitex 49 coumaric acids 
21 Apigenin-7-glucoside 50 Galic acid-3-O-glucoside 
22 Rutin 51 Protocornflower B5 
23 Viosterin 52 Diisobutyl phthalate 
24 Piperin 53 Dibutyl phthalate 
25 Epicatechins 54 hexanal 
26 Epicatechin-3-O-gallate 55 6,10,14-Trimethyl-2-pentadecanone 
27 Catechin-5-O-β-D-glucoside 56 Butyl butyrate 
28 Kaempferol-3-β-D-glucoside 57 Nonanaldehyde 

29 
2-(2'-hydroxypropyl)-5-carboxymethyl-7-
hydroxychromone 

  

 
 



 
 

 

 

 



 

 

          
 

 

 



 

 

 

 



 
Figure S56.The structures of Polygonum multiflorum thumb 

 
 
 
 
 
 
 
 
 
 
 
Nelumbo nucifera gaertn 

Table S26 Chemical composition of Nelumbo nucifera gaertn 

NO. 
compound NO

. 

compound 

1 Luteolin 6-C-glucoside-8-C-glucoside 63 O-Nornuciferine 
2 Apigenin 6-C-glucoside-8-C-glucoside 64 Roemerine 
3 Luteolin 6-C-pentoside-8-C-glucoside 65 Nuciferine 

4 
Chrysoeriol (Diosmetin) 6-C-pentoside 
(hexoside)-8-C-hexoside (pentoside) 

66 
Anonaine 

5 Luteolin 6-C-pentoside-8-C-glucoside 67 Coclaurine-5'-O-pentoside 

6 
Apigenin 6-C-glucoside-8-C-
polyxylosidase 

68 
Oxidation-Nuciferine 

7 Luteolin 6-C-glucoside-8-C-pentoside 69 Lotusine 4' -O-glucoside 
8 Schaftoside 70  Norcocalurine 4' -O-glucoside 
9 Isoorientin 71 N-methylnorcoclaurine 7-O-glucoside 

10 
Apigenin 6-C-polyxylosidase-8-C-
glucoside 

72 
N-methylnorcoclaurine 4' -O-
glucoside 

11 
Luteolin 6-C- rhamnoside-8-C- 
pentoside 

73 
Isolotusine 4'-O-glucoside 

12 Orientin 74  Norcocalurine 6-O-glucoside 



13 
Isoschaftoside 

75 
N-methylcoclaurine 7-O-glucoside or 
N-methylcoclaurine 4' -O-glucoside 

14 Luteolin 6-C-pentoside-8-C-rhamnoside 76  Norcoclaurine 

15 
Chrysoeriol (Diosmetin) 6-C-pentoside 
(hexoside)-8-C-hexoside (pentoside) 

77 
N-methylnorcoclaurine 

16 Quercetin 3-O-rhamnoside-glucoside 78 Lotusine 

17 
Chrysoeriol (Diosmetin) 6-C-pentoside 
(hexoside)-8-C-hexoside (pentoside) 

79 
Isolotusine 4'-O-glucoside 

18 
Quercetin 3-O-rhamnopyranosyl-
(1→6)- 
glucopyranoside (rutin) 

80 
Nornuciferidine 

19 Isovitexin 81 Norisoliensinine 
20 Quercetin 3-O-galactoside 82 N-methylisococlaurine 
21 Quercetin 3-O-glucuronide 83 Coclaurine 
22 Quercetin 3-O-glucoside 84 6-hydroxylnorisoliensinine 
23 Kaempferol 7-O-galactoside 85 N-methylcoclaurine 
24 Diosmetin 6-C-glucoside 86 N-norisoliensinine 
25 Luteolin 7-O-rutinoside 87 Liensinine 

26 
Kaempferol 3-O-
robinobiosideC27H30O15 

88 
4-methyl-N-methylcoclaurine 

27 Isorhamnetin 3-O-neohesperidoside 89 Isoliensinine 
28 Isorhamnetin 3-O-rutinoside 90 3-hydroxylisoliensine 

29 
Isorhamnetin 3-O-galatoside 

91 
6-demethyl-4' -methyl-N-
methylcoclaurine 

30 Isorhamnetin 3-O-glucoside 92 Neferine 
31 Kaempferol 7-O-glucoside 93 Armepavine 

32 
Diosmetin (Chrysoeriol) 6,8-di-C-
glucoside 

94 
3-hydroxylneferine 

33 Diosmetin 8-C-glucoside 95 Nuciferine 

34 
Diosmetin 7-O-rutinoside 

96 
Quercetin 3-O-glucosyl -(1 → 2) -
glucoside 

35 Chrysoeriol 7-O-glucoside 97 Luteolin 6, 8-di-C-glucosides 
36 Kaempferol 98 Luteolin 6-C-pentoside-8-C-glucoside 

37 
Quercetin 

99 
Apigenin 6, 8-di-C-glucoside 
(Vicenin-2) 

38 Diosmetin 100 
Kaempferol 3-O-neohesperidosides 7-
O glucoside 

39 Norcoclaurine-4'-O-glucoside 101 Luteolin 6-C-glucoside (Isoorientin) 
40 N-methylhigenamine 102 Luteolin 8-C-glucoside (Orientin) 

41 
Norcoclaurine-6-O-glucoside 

103 
Apigenin 6-C-glucoside-8-C-
rhamnoside 
(Violanthin) 

42 
Norcoclaurine 

104 
Quercetin 3-O-galactoside 
(Hyperoside) 



43 
Argemexirine 

105 
Hesperitin 7-O-rutinoside 
(Hesperidine) 

44 Lotusine 106 Apigenin-6-C-glucoside (Isovitexin) 

45 
Nornuciferidine 

107 
Apigenin 6-C-rhamnoside-8-C-
glucoside 

46 
Norisoliensinine 

108 
5,7,3′,4′,5′-pentahydroxyflavone 
(Tricetin 

47 
N-methylisococlaurine 

109 
Quercetin 3-O-glucoside 
(Isoquercitrin) 

48 Isococlaurine 110 Apigenin-8-C-glucoside (Vitexin) 
49 N-methylcoclaurine 111 Luteolin 

50 
6-Hydroxynorisoliensinine 

112 
Quercetin 3-O-glucuronide 
(Querciturone) 

51 
Pronuciferine 

113 
Kaempferol-3-O-rutinoside 
(Nicotiflorin) 

52 Thalifoline 114 Quercetin 
53 Armepavine 115 Kaempferol 
54 Liensinine 116 Kaempferol 7-O-neohesperidoside 

55 
6-demethy-4'-methyl-N-
methylcoclaurine 

117 
Isorhamnetin 

56 Coclaurine 118  Isorhamnetin 3-O-neohesperidoside 

57 
Isoliensinine 

119 
Apigenin-7-O-neohesperidoside 
(Rhoifolin) 

58 N-Nornuciferine 120 Naringenin 
59 N-nor-O-methylarmepavine 121 Diosmetin 

60 
Neferine 

122 
Diosmetin 7-O-neohesperidoside 
(Neodiosmin) 

61 Nornuciferidine 123 Kaempferol 3-O-galactoside (Trifolin) 

62 
Isococlaurine-5'-O-pentoside 

124 
Kaempferol 3-O-glucoside 
(Astragalin) 

 
 
 
 
 

 



 
 

 
 
 
 
 
 
 



 

 



 

 
Figure S57.The chemical structures of Nelumbo nucifera gaertn 

 
 


