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Research progress in chemical constituents, pharmacological effects, and clinical
applications of Daturae Flos
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Abstract: Daturae Flos (flowers of Datura metel) is recorded by Chinese Pharmacopoeia for its important medicinal property. The
most characteristic chemical constituents in Daturae Flos are withanolides, flavonoids, and alkaloids. There are also sesquiterpenoids,
phenolic acid, and lignans in it. Daturae Flos has various pharmacological activities, such as anti-inflammation, anti-itching,
cytoprotection, antibacterial effects, antioxidation, and so on. Daturae Flos also has the effect on epithelial cells mitosis and skin
keratinization, immune system, central nervous system, cardiovascular system, and respiratory system. It is usually used to treat
psoriasis, chronic tracheitis, asthma, infantile pneumonia, Parkinson disease, and rheumatism. In this paper, we summarize the
chemical composition, pharmacyological effects, and clinical curative effect of Daturae Flos to prompt the development and
utilization of them.
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Fig. 1 Mother nucleus structures of withanolides
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Table 1 Withanolides in Daturae Flos
i B4 BEZ A R, R, R; R4 Rs R¢ R, Ry IR
1 daturilin 12-3;5-6 PB-CH; H B-CH, B-CH; AZED H H H 3
2 baimantuoluoline D 12-3 pB-CH; B-OH p-CH; a-CH; 0o-CH,-OCH; o-OH B-OH H 4
3 baimantuoluoline E 12-3 p-CH; B-OH B-CHj a-CH; a-CH,-OH o0-OH B-OH H 4
4  withametelin G 12-3 B-CH; H B-CH, o-CH; AP o-OH B-OH H 4
5 daturametelin D 12-3;5-6 CHj; H CH; o-CH; CH,-OCH; H H H 5
6 daturametelin G 12-3;5-6 CH; H CH; o-CH; CH,-OGle-Ac H H H 5
7 daturametelin F 15-6 H H H 0-CH; A»@D H H 0SO:H 5
8 withametelin F 12-3 B-CH; H B-CH, o-CH; A% ®).CH, -0- H 6
9  withametelin G 12-3 B-CH; H B-CH, o-CH; A®C).CH, o-OH PB-OH H 6
10  withametelin 12-3;5-6 PB-CH; H B-CH, o-CH; AZ@D H H H 7
11 withametelin B 12-3;5-6 PB-CH; H B-CH, o-CH; A»® H B-OH H 7
12 daturameteline F 12-3 CH; OH CH; o-CH; CH,-OCH; o-OH OH H 8
13 daturameteline G 12-3 CH; OH CH; o-CH; CH,-OH o-OH OH H 8
14 withametelin I 12-3 CH; B-OH CH, o-CH; AP -0- H 9
15  withametelin J 12-3 CH; PB-OH CH; o-CH; AZ@D o-OH B-OH H 9
16 withametelin K 12-3;4-5 CH; B-OH CH; o-CH; A»@D H B-OH H 9
17 withametelin L 12-3;5-6 CH; PB-OH CH, o-CH; AZ@D H H H 9
18  withametelin M 13-4;5-6 CH; B-OH CH, 0-CH; AZ@D H H H 9
19  withametelin N I CH, H CH; o-CH; AP -0- H 9
20 withametelin O 12-3 CH; H CH; 0-CH; AZ@D B-OH o-OH H 9
21 baimantuoluoside A 11 2-3 B-OH a-CH; CH,-OGlc-p a-OH -O- H H 10
22 baimantuoluoside B 1I 2-3 a-OH a-CH; CH,-OGlec-p a-OH -O- H H 10
23 baimantuoluoside C 1I 2-3 H 0o-CH; CH,-OGle-p o-OH -O- H H 10
24  baimantuoluoside D 1I2-3 H a-CH; CH,-OGlc o-OH «a-OH B-OH H H 11
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25 baimantuoluoside E 112-3 H a-CH; CH,-OGlc a-OH B-OH o-OH H H 11
26 baimantuoluoside F 11 2-3 OH o-CH; CH,-OGlc a-OH B-OH o-OH H H 11
27 baimantuoluoside G 1I 2-3 H a-CH; CH,-OGlc a-OH B-OH H H H 11
28 baimantuoluoline A 11 2-3 OH CH; CH; oa-OH -O- OH H 12
29 baimantuoluoline B 11 H CH,-OH CH; o-OH OH H OH H 12
30 baimantuoluoline C II 2-3 OH CH,-OH CH,-OMe o-OH OH H H H 12
31 withafastuosin E 11 2-3 H CH,-OH CH,-OH o-OH OH H H H 12
32 baimantuoluoline F I B-OH CH,-OH CHj; a-OH B-OH H H H 4
33 withatatulin D 11 2-3 B-OH CH,-OH CH, @OH B-OH H H H
34 withafastuosin F 1I2-3 B-OH CH,-OH CH,-OH a-OH B-OH H H H 4
35 daturametelin A 1I2-3;5-6 H o-CH; CH,-OGlc H H H H H 13
36 daturametelin B 1I2-3;5-6 H a-CH,-OH CH,-OGlc H H H H H 13
37 daturametelin C 1I2-3;5-6 H oa-CH,-OH CH,-OMe H H H H H 5
38 daturametelin E 11 5-6 H o-CH,-OH CH,-OMe H H H H OSO;H 5
39 daturametelin I 113-4;5-6 H a-CH; CH,-OGlc H H o-OH H 14
40 daturametelin J 112-3;4-5 H a-CH; CH,-OGlc H 0o-OH o-OH H 14
41 daturataturin A 112-3;5-6 H o-CHj CH,-OGlc H H o-OH H 14
42  7,27-dihydroxy-1-oxo-witha-  112-3;5-6 H a-CH; CH,-OH H H o-OH H 14
2,5,24-trienolide
43  12-deoxywith-astramon-olide  II2-3 H CH; CH,-OH oa-OH -0O- H 7
44  withametelin C 1I H CH,-OH CH; a-OH B-OH H H 15
45 withametelin D 11 2-3 H CH,-OH CH; a-OH B-OH H H 15
46 withametelin E 11 2-3 OH o-CH; CH,-OH oa-OH -0O- H 15
47 daturameteline B 1I H o-CH,-OH CH; o-OH OH H OH H 16
48 daturameteline C 11 2-3 OH «a-CH,-OH CH,-OCH; o-OH OH H H H 16
49 daturameteloside G 11 2-3 H a-CH; CH,-OGlc o-OH OH H H H 16
50 daturameteloside H 11 2-3 OH o-CH; CH,-OGlc o-OH OH H H H 16
51 daturameteline D 1I OH o-CH,-OH CH; o-OH OH H H H 16
52 daturameteline E 11 2-3 OH o-CH,-OH CH; o-OH OH H H H 16
53 daturameteloside D 11 2-3 H a-CH; CH,-OGlc 0-OH o-OH OH H H 8
54 daturameteloside E 11 2-3 H a-CH; CH,-OGlc o-OH OH oOH H H 8
55 daturameteloside F 11 2-3 OH o-CH; CH,-OGlc o-OH OH oOH H H 8
56 baimantuoluoside H I 2-3; 4-5; H B-CHj CH,-OGlc H H H H H 17
6-7
57 baimantuoluoline K 115-6 H B-CHj CH,-OH H H B-OH OH 17
58 daturamalakoside B 112-3;5-6 0-OH o-CH,-OH CH,-OGlc H H H H H 18
59 dmetelin A 11 5-6 H a-CH; CH,-OH H H o-OH H H 19
60 dmetelin C 1I2-3;5-6 H a-CH; CH,-OGlc6—Glcl H H o-OH H H 19
61 dmetelin D 1I2-3;5-6 H a-CH; CH,-OH H H B-OH H H 19
62 7a-27-dihydroxy-1-ox-o-witha- I12-3;5-6 H a-CH; CH,-OH H H o-OH H H 19

2,5,24-trienolide
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63  daturafoliside F 11 5-6 H o-CH; CH,-OGlc H H o0-OH H o-OH 20
64  daturafoliside G 11 5-6 H o-CH; CH,-OGlc H H a-OH H B-OMe 20
65  daturafoliside H 11 5-6 H a-CH; CH,-OGlc H H o-OH H B-BuO 20
66  daturafoliside I 113-4;5-6 H o-CH; CH,-OGlc H H p-OH H H 20
67  (22R)-27-hydroxy-70-meth1- 113-4;5-6 H a-CH; CH,-OGlc H H 0-OMe H 20
oxowitha-3,5,24-trienolide-
27-0-B-D-gl-ucoside
68  baimantuoluoside H 1r2-3 B-OH CH; CH,-OGlc B-OH o-OH H H H 21
70  dmetelin B M1 4-5;6-7 CH; OH H CH; 19
71  daturafoliside A III 5-6 CH,-OH H o-OH Glc 20
72  daturafoliside B III 5-6 CH,-OH H a-OMe Glc 20
73 daturafoliside C 11 5-6 CH; OH B-OH Gle 20
74  daturafoliside D 111 5-6 CH, OGlc B-OH Glc 20
75  daturafoliside E 11 5-6 CH; OH B-BuO Gle 20
76  daturataturin B III 5-6 CH; OH o-OH Glc 20
77  daturametelin H 14
78  physalindicand A 7
79  daturamalakoside A 18
80  baimantuoluoline G 21
81  12B-hydroxy-1,10-seco- 9
withametelin B
82  1,10-seco-withame-telin B 9

O

81

2 LAY T7~82 Mg
Fig. 2 Structures of compounds 77—82
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Fig. 3 Mother nucleus structures of flavonoids
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Table 2 Flavonoids in Daturae Flos

lE =) AR B R, R, R;  Ck
83 Ll 2 I OH OH H 16
84 7-O-o-L- R 45 Mt PR o - L 4% I OH ORha H 16
85 7-O-B-D-i %] ML MR A k- LI 22 I  OGlce OH H 16
86 3-0-B-D-"51 & Mk e H - L1 22 P I OH OGle H 16
87 3-0-B-D-"E] ZI WL T B 3E-7-O-0-L- SR ML PR 355 - L L1 23 % I OGle ORha H 16
88 3-O-B-D-H T AL IR 3L (1—2)-P-D-71 %7 L I b 3 - 1) 22 5y I  OGle-Gle 2—1) OH H 16
89 3-O-0-L- =ML IR HEIE  (1—6)-B-D-Hii % Mt IR 5L -7-0-B-D- I OGlc-Rha (6—1) OGlc H 16
] 2 P TR - 1 L 2% )
90 3-O-B-D-Hi G LI HE 2= (1>2)-B-D-1 %1 AL Hl £2-7-O-0-L- I  OGle-Gle(2—1) ORha H 16
B, 2% ML MR - 1) A5y
91 3-O-B-D-FHE NI HERE (1—>2)-B-D-7 % WL B 3E-7-0-B-D- I OGle-Glc 2—1) OGle H 16
] 2 P T - L L 22y
92 Wi e R -3-0- = B W -7-O- i B A I O-Rutinose OGle OH 22
93 L ZEWy-3-0- X B WEE -7-O- i & B I O-Rutinose OGlc H 22
94 Wit B 3R-7-O- 7 B pE I OH OGle OH 22
95 LI 25 ER-7-O- i ) Hl I H OGlc H 22
96 Wit 3-3,7-0- I w pE Y I  OGle OGle OH 22
97 1L 25 13-3,7-0- — R B FEF I  OGle OGle H 22
98 Mt B2 #-3-0- 2= F AT I O-Rutinose OH OH 22
99 L2 E-3-0- = A HE I O-Rutinose H H 22
100 PERE I OGl 23
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