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Advances in chemical constituents of Penthorum chinense

ZHANG Jian' 2, WU Shu-ming?, YANG Xiao?, GUO Yan?, XIONG Yue-yang?, LUO Jin"?
1. Analytical and Metrical Center of Sichuan Province, Chengdu 610023, China
2. Sichuan Sainasi Analysis and Testing Service Co., Ltd., Chengdu 610023, China

Abstract: Penthorum chinense is widely distributed in eastern Asia. It has various efficacies with excellent pharmaceutical and edible
prospects. It contains various types of chemical components, and main components are flavonoids, lignans, coumarins, acetophenones,
tannins, triterpenes, organic acids, esters, and volatile oils. This article classifies and summarizes the chemical constituents and
hopefully provides a reference for further research, development and utilization of P. chinense.
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Fig. 1 Structures of flavonols (A), flavanones (B), chalcones (C), and dihydrochalcones (D) from P. chinense
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Table 1 Flavonols from P. chinense
9 GAcg kXS Ri R2 R R4 Rs SCHR
1 ##E# (quercetin) H H H OH OH 6-23
2 MitfF (quercetin-3-O-rhamnoside) thamnose ~ H H OH OH 6,9,13-15,19-23
3 S (quercetin-3-O-glucoside) glucose H H OH OH 10-11,15,20
4 M E-3-0-KFEFF (quercetin-3-O-xyloside) xylose H H OH OH 1921
5 W ER-3-0-FTHAMEH (quercetin-3-O-arabinoside) ~ arabinose ~ H H OH OH 20-23
6 M EEK-3-0-B-D-AHE-(1-2)--D-F AL sambubiose H H OH OH 18
(quercetin-3-O-sambubioside )
7 7T (quercetin 3-O-rutinoside) rutinose H H OH OH 20-22
8 MK EK-3-0-MZHEH (quercetin-3'-O-rhamnoside) H H H O-rhamnose OH 21
9  ZLF T (quercetin-4'-O-glucoside) H H H OH O-glucose 23
10 #HEE-5,7-0-Z 8 EFETF (quercetin di-O-glycoside) ~ H glucose glucose OH OH 21
11 W (kaempferol) H H H H OH 12-15,18,20-21,23
12 F4EEH (kaempferol-3-O-rhamnoside) thamnose ~ H H H OH 18,20-21,23
13 ILZB-3-0-B R AAHEE (kaempferol-3-O-arabinoside) — arabinose ~ H H H OH 22
14 LW ZEB-3-0- 2T (kaempferol-3-O-rutinoside) rutinose H H H OH 21
*k2 HEREEF_SHEHEXLEY
Table 2 Flavanones from P. chinense
s &R Ri R> Rs SCHR
15 F*fa% (pinocembrim) H H H 15,18-19,21,24
16  FIAER-T-O-F & HEH (pinocembrin-7-O-glucoside) glucose H H 6-7,9-11,13-14,
18-22,24
17 WWFEE-7-0-FE P H (alpinetin-7-O-glucoside) glucose CH; H 19-21,24
18 FRMAE-7-0-(4",6"- /N R e JE — W B JE)-B- T AT BE1F [pinocembrin-7- glucose-HHDP H  H  14,20-23,25-27
0-(4",6"-hexahydroxydiphenoyl)-p-glucoside]
19 TFIAE-7-O-(3"-0-W BT HE-47,6"- 7N L BOR — B -B- A A BEH  glucose-galloyl- H  H  9,14,16-17,20-23,
[pinocembrin-7-O-(3"-O-galloy-4",6"-hexahydroxydiphenoyl)-glucoside] HHDP 25-27
20 EKFAZE (pinocembrin-7-methyl ether) CH; H H 24
21 MJ¥ZE (naringenin) H H OH 20
22 MR ER-7-O- 8% B (naringenin-7-O-glucoside) glucose H OH 22

HHDP-/S 2R — Bk
HHDP-hexahydroxydiphenoyl
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Table 3 Chalcones from P. chinense
T WAL TR R Xk

23 WEEAETHRN (pinocembrin chalcone) H 24
24 BRFAEAHE (pinostrobin chalcone)  CHs 24

ANy XL BARGRARFAEIE, (L Eaita WA 3.

He S5 PINGEE S G 73 545 2 1 3 0 oM
FHPIARIRRRLEY, AT A (39)
ST B (400, EFEE C (41) 5

D (42), HEIE A (43) 5HHEEB (44),

x4 HREP_SEHEXUEY

Table 4 Dihydrochalcones from P. chinense

EIE] AR/ B R R SCHR

25 2 4.6-=RE A A F-4-B-D-H EFEE (2',4",6'-trihydroydi-  glucose H 20,22
hydrochalcon-4'-B-D-glucoside )

26 206 A A HE-4-0-3"-0- % BT B EL)-B-D-F & HEH  glucose-galloyl H 20,28
[2',6"-dihydroydihydrochalcone-4'-O-(3"-O-galloyl)-B-D-glucoside]

27  thonningianin B glucose-HHDP H 20-22,25

28 thonningianin A glucose-galloyl-HHDP H 16-17,20-22,25-26

29  FEEEAF (penchinoside)

glucose CHs 23
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OH O
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Fig. 2 Structures of other flavonoids from P. chinense
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39 R,=H, R,=CH, 41 R,=H, R,=CH, 5 Ch Ho on H o cn
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Fig. 3 Structures of lignans from P. chinense
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Fig. 4 Structures of coumarins from P. chinense
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Fig. 5 Structures of acetophenones from P. chinense
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Fig. 6 Structures of tannins from P. chinense
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Fig. 7 Structures of triterpenoids from P. chinense

W R (88) B ARAFER (89) [O-TLISSURINE
iz (90) 01,
8 Mg

T R AL A R OB (9D TR
LBig (92). +=MR4HEE (93). AMERRHMEE (94).



. 4576 - 4

Chinese Traditional and Herbal Drugs %8 48 552131 2017 11 A

SROK HIER T HE (95). ABIK HIER- S T HE
(96). 9-+/NIEHIR LBE (97). RA-11-+NIGR 4
fi (98) . AFHEIR Z. B (99 K AE R % H v B (100D
WHR Ol (101, a-9-1 )\I&HE 4 BE (102)

Pax -
A£2[10-11,20.30]

9 ELHE

7oK AR A5 BUR Y ASAH - J5  BBk ) S6o T o
IKZE R AR KV AT S e, e T
26 R, BR T IR A HLR AR R S,
A 3-8 (103D, B-IRME (104). F7&0% (105).
P i M -4- T2 (1060 a-FEFAEE (107D (I, 5,
J)-9,12,15-+ )\ ke =H-1-B% (108). LFE (109).

0
o OH
@I,/
HOY > NOH

OH
116 R=H 118
117 R=glucose

B-B T M (1100, Jxx(-6,10-— FFE-5,9-F—%E W
f#5-2-0 (111, 6,10-—HFE-2-+—F (112). (X,
%)-6,10,14-=F%:-5.9, 13-+ Tk = #5-2-Bd (113).
6-FHIE-5-PEd-2- (114). RPME (115) %,
10 Hit k&4

HAl, e MNEEFE R EE3 7 -4 &1
(116) [GI0-1215172022087 g st N5 (117) [610-12152022]
M B, BEFRAEY) n-T FE-B-D-MLIE G P
H (8O, it SRS 1-O-(B-D-glucopyranosyl)-
(2S,2'R,3R 4E,8E)-2-[2'-hydroxy-exadecanoylamino]-
4,8-octdecadiene-1,3-diol (119) HO-1ZExG 4y, Lh & W)
LRI LI 8.

(0]

oH HN)‘\‘/(CHZ)13CH3

o = OH
5 0. : AN S (CH)3CH;
- \/Y\/\/\/

119

8 HAFEPHMLSYIHGE

Fig. 8 Structures of other compounds from P. chinense
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