FARFEMIRFST 5T % Nat Prod Res Dev 2021,33:134-148

VEEYUZRS RGEERARER

?ﬂ'ﬂ’?ﬁl,iﬂ ‘El,ﬂ:@%@‘{l, ’\%?ﬁz,ﬂ EAES

VPG R MO A T R A Xl A 4 U e R P R MO SR R SR
PR AR A PR L AR IR B R TR R S, R 650233

 E:EAYEEES, R LA RRER 100 X8, 7 Z 00 TR e X, R EA ARG 250
255 N B8 0 SRR A )z N T AR AT AR VK R AR R A A A IR L e R T ACRURE AR . IR R AR YR
W2 kE T 15 ARk B N AR I R B T 200 A0S, A FE I TR (IR (RS 2R AL, M b S e BT
B PR AL U R AR A T TR — 2 WA TS . B I X AR R A SR A B Tt
TG G, Fe 112 B A PIIRZS R M o M B iU 2R T HAL 2 iU S A 00, X m A &
B2 BRAE S U R AIEAT T I, i A 24 FHE PR B0 B HLAE R L i A o 3R 48 T S5 4k 305 , i — 2512 4
e R ) A 5 2 AR A T TR 1) B R

KB 8 A= s B 5 TR 5 25 BTG M

hES %S S713 TRRARIRED A L4 S 10016880 (2021 ) Suppl-0134-15
DOI:10. 16333/j. 1001-6880. 2021. S. 019

Research progress on chemical constituents and pharmacological
activities of Populus plants
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Abstract : Plants of the genus Populus are abundant in resources, consisting more than 100 natural species throughout the
world , distributed in Europe, Asia,and North America widely. Because of its fast growth, easy reproduction and strong adapta-
bility, etc. ,the genus Populus is widely used in afforestation, restoring vegetation , solving ecosystem problem ,raw materials for
pulping and papermaking. There are several kinds of chemical components in the Populus plants. In nearly 15 years, nearly
200 compounds were identified from the Populus plants,consisting of phenolic glycosides,flavonoids , organic acids and terpe-
noids. Some of these compounds exhibited a broad array of the pharmacological activities,such as antibacterial , anti-inflamma-
tory , anti-oxidant , anti-tumor, hypoglycemic and neuroprotective, etc. In the present paper,we summarize the research reports
related with plants of the genus Populus,review the research progress of chemical components according to phenolic glyco-
sides, flavonoids , organic acids, volatile components and other components,and describe pharmacological effects of this genus
to provide references for the in-depth studies of medicinal active ingredients and their action mechanism on this genus, hoping
to promote the further rational development and utilization of the Populus plants in medicine and health care.
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Fig. 1  The structures of phenol glycoside compounds in Populus plants
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Table 1  Phenol glycoside compounds in Populus plants

G ety ik

No. Compoud Ref.
1 Ik Salicin 20-22
2 45 H Tremulacin 20,21
3 2'-0-ZBEHEMI 2 1T 27-0-Acetyl-salicortin 21
4 6'-0-Z BEHRE BA% 1T 6'-0-Acetyl-tremulacin 21
5 Wz -6 -2 I fiRiE Salicortin-6’-benzoate 23
6 K2 -FE P EREE Salicin-2’-benzoate 20,21
7 3/ ZEH KT 3'-Benzoylsalicin 20-22
8 6'- K H ik /K41 6'-Benzoylsalicin 20
9 2'-0-ZBEHIK G 27-0-Acetyl-salicin 21
10 4' ZER B KA 4'-Benzoylsalicin 22
11 6'-0- I 32"-0- K H I 5K ¥4 6'-0-Acetyl-2'-0-benzoylsalicin 22
12 6'-0-JIii = - A EERE KA 6'-0-cis-Cinnamoylsalicin 24
13 6'-0-12 - L K A% 1 6'-0-trans-Cinnamoylsalicin 24
14 Wi Hz 3 Salicortin 21-25
15 KBTI KT Salicyloylsalicin 2122
16 7-0-Z. B33 -0-2E P LK A7 1 7-0-Acetyl3'-0-benzoylsalicin 22
17 7-0-L i Fe-4"-0- 2K P B R KA 7-0-Acetyl4’-0-benzoylsalicin 22
18 ~A21F Picein 25
19 Tremulacinol 22
20 6'-0-Benzoylsalicortinol 24
21 Salicyltomenside 26
22 SRR A UCH Salicyltremuloidin 26
23 Siebolside B 26
24 K1 Grandidentatin 25
25 SRR Wit H A Isograndidentatin A 25
26 2-BRILIFCIL6'-0-%)F 5 BE-B-D- A A M B 2-Hydroxy-cyclohexyl-6’-0-p-coumaroyl-8-D-glucopyranoside 27
27 Salicortinol 24
28 I EINIHE Salireposide 24
29 YT A Syringin 28




Vol. 33 RS M B A A2 Ly K 23 AE P A 137
%32 2(Continued Tab.2)
G L&Y SCHik
No. Compoud Ref.
30 2'-(E) AR 1 2/-( E) -Cinnamoylsalicortin 29
31 2'-(Z) -PIAERENI B2 1 2/-( Z) -Cinnamoylsalicortin 29
32 4% Populoside 22
33 1% Davidianoside 30
34 141 B Populoside B 31
35 141 C Populoside C 31
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Fig. 2 The structures of flavonoid compounds in Populus plants
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Table 2 Flavonoid compounds in Populus plants

g E&Y Scik
No. Compoud Ref.
36 TEUN A E-7-0-8-4 % BT Dihydrokaempferol 7-0-B-glucoside 37,38
37 Hili iz & -7-0-B-#5 %58 H Naringenin 7-0-8-glucoside 37,38
38 = B2 R T7-0-8-D-F %M1 Galangin 7-0-8-D-glucoside 39
39 14 2 -7-0-B-D-H% B4 Chrysin 7-0-8-D-glucoside 39
40 Tt 25-5-0-B-D-#5 % B Pinocembrin 5-0-8-D-glucoside 39
41 1EA 4R 3-0-H F B Petunidin 3-0-glucoside 40
42 R BE B-0-FF BT Cyanidin 3-0-glucoside 40
43 RS2 3-0- 4GB Pelargonidin 3-0-glucoside 40
44 RMEHE 2 3-0-F &M 1F Delphinidin 3-0-glucoside 40
45 PEAEF Sakuranin 41
46 oM Salipurposide "
47 FAEE T-0- %W Aromadendrin 7-0-glucoside 2
43 TEHENNZ T-0-# %4 Taxifolin 7-0-glucoside 42
g SACHIEF Tsosalipurposide 4
50 HriF R Neosakuranin 42
51 7T Rutin 43
52 JKAFF Narcissin 43
53 %% Chrysin 44
54 Fr3E# Apigenin 44 45
55 i 23 Galangin 44,46
56 1% Keampferol 4446
57 L Z Acacelin i
58 111252 Kaempferide 47

59 Wit Jiz 2% Quercetin 45
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2:5% 2 ( Continued Tab. 2)
%5 &Y ik
No. Compoud Ref.
60 FHZ % Isorhamnetin 45
61 5-Hydroxy-7-methoxyflavone 48
62 5 ,7-Dihydoxyflavone 48
63 5,7-Dihydroxyflavonol 43
64 5646 % Genkwanin 49
65 [ [K — H ¥ Chrysin 5,7-dimethylether 49
66 FZRF 8 % Rhamnocitrin 47
67 T AR Pnostrobin 49
68 Hl1 iz 2% Naringenin 49
69 Balsacones A 50
70 Balsacones B 50
71 Balsacones C 50
72 4,27 ,6'-Trihydroxy<'-methoxy-dihydrochalcone 50
73 2',4" 6'-Trihydroxy-4-methoxydihydrochalcone 50
74 2',4",6'-Trihydroxydihydrochalcone 50
75 27,6'-Dihydroxy4 ,4'-dimethoxy-dihydro-chalcone 50
76 2" ,6'-Dihydroxy-4'-methoxydihydrochalcone 50
77 ( +)-Balsacone J 51
78 ( £ )-Iryantherin D 51
79 ( +)-Balsacones K 51
80 ( = )-Balsacones L 51
81 ( +)-Balsacones M 51
82 Echinaticin 47
83 Echinacin 47
84 FHE Aromadendrin 47
85 H#ZE ( +)-Ampelopsin 43
86 fiip 2225 FL 27,4 ,4",6'-Tetrahydroxychalcone 5
87 HEZE Myricetin 49
88 AFEEEZ Luteolin 27
89 3-0-H 3eMf {7 B 3-0-Methylquercetin 39
90 #5)J&Z Pinocembrin 44,49
o SN A% Pinobanksin 49
92 PEAEZE Sakuranetin 41
93 7-HUE 2R 3R-— 1L 258 2R ,3R-Dihydro-7-methoxykaempferol 27
94 AL ZE Dihydrokaempferol 37
95 HAZZE Taxifolin 38
96 JLZ5 % Catechin 38
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Fig. 3 The structures of organic acid compounds in Populus plants
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Table 3 Organic acid compounds in Populus plants

e ez BN
No. Compoud Ref.
97 WIMERR Caffeic acid 39,53
98 SEBIFLR Isoferulic acid 39
99 B ARJ% Ferulic acid 53,54
100 PIEER Cinnamic acid 53
101 (E)-SBE# (E)-Isoferulic acid 55
102 (E)-p-F 5% (E)-p-Coumaric acid 55
103 (E)-3,4-—HEI AR (E)-3,4-Dimethoxycinnamic acid 55
104 (E)-p-H & PAHERR (E) -p-Methoxycinnamic acid 55
105 2R AR Chlorogenic acid 53,54
106 F M Coumaric acid 53,54
107 (Z)-3,4-ZWEFRERR (Z)-3,4-Dimethoxy cinnamic acid 55
108 Xt A R 4-Hydroxybenzoic acid 54
109 TR Syringic acid 53,54
110 KR Salicylic acid 53,54
111 BATMR Gallic acid 53
112 5 LZ5®R 3 ,4-Dihydroxybenzoic acid 53
113 FHHE R Vanillic acid 53
114 FH R Benzoic zcid 53
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Fig. 4 The structures of volatile compounds in Populus plants
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x4 GREVHERZERS

Table 4  Volatile compounds in Populus plants

G L&Y SCHk
No. Compoud Ref.
115 T &R Syringaldehyde 52
116 75222 Vanillin 52
117 3,4- " H IS 3 4-Dihydroxybenzaldehyde 52
118 4 ,4"-Dihyroxy-3 ,3'-dimethoxystilbene 52
119 3,5- " HIE K42 3 AERS 3 ,5-Dimethoxy-4-hydroxycinnamaldehyde 52
120 FAHARE Coniferyl alcohol 52
121 T # My Eugenol 59,60
122 TG Syringaresinol 52
123 W IEHE Medioresinol 52
124 73 1§ B Sitosterol 52
125 SV Tsolariciresinol 5
126 C\ /% Hexanal 59,61
127 + PR Tetradecanal 61
128 +75 W Hexadecanal 61
129 2,6- AT He4-H IR 2 ,6-Ditertbuty4-melthylphenol 61
130 AR Linoleic acid 61
131 +75M Hexadecanoic acid 61
132 11,14 17-Z i = HFa H 54 11,14 ,17-Eicosatrienoic acid metheylester 61
133 4% /B Benzyl alcohol 59
134 4% 7,1 Phenylethyl alcohol 60
135 1% Phenol 62
136 FH& 47 Aromadendrene 63
137 B &% Allo-aromadendrene 63
138 S-AI B A 6-Guaiene 63
139 WU Viridiflorene 63
140 a-HEME a-Selinene 64
141 B-FE B B-Selinene 64
142 y-kiIBE y-Selinene 64
143 FBRAN 2 A H-li] Pinostrobin chalcone 64
144 WIS YETg Benzyl salicylate 64
145 2 H R Y515 Benzyl benzoate 65
146 P S Lupeol 66
147 o-JE4 a-Pinene 66
148 42— H i — 21§ Diethyl phthalate 66
149 B-TE ) B-Pinene 66
150 ~ LB 1-Heptacosanol 66
151 +/\[i% Octadecanal 66
152 d-#71E45 d-Limonene 66
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214% 4 ( Continued Tab. 4)

%5 ALy Sk
No. Compoud Ref.
153 A ¥ B P Salicylaldehyde 60,61 ,65
154 JK 1% F g Methyl salicylate 65
155 2 H i iR Methyl benzoate 60
156 R H R 5 I 4T Prenyl benzoate 67
157 IKAGIR-2-2 K B G 2-Ethylhexyl 2-hydroxybenzoate 69
158 O 2-Hexenal 60
159 1-CL i 1-Hexanol 59
160 3-F3E-1,5-% "4 3-Ethyl-1,5-octadiene 60
161 TR Eucalyptol 60
162 a-FEF a-Caryo-phyllene 60
163 a-Copaene 60
164 5 - M Ar-curcumen 67
165 v-FEH Wi y-Curcumen 67
166 S-FtAM 8-Cadinene 67
167 P B3 Kl Lupenone 66
168 T/ Nonanal 60
169 1,2-/C — [ 1,2-Cyclohexanedione 62
170 3-Methyl-3-butenyl-p-coumarate 68
171 2-Methyl-2-butenyl-p-coumarate 68
172 3-Methyl-2-butenyl-p-coumarate 68
173 T JRER 21 Ethyl linolenate 68
174 3-Methyl-2-butenyl ferulate 68
175 Pinobanksin-5-methylether 68
176 Nii-3-C sl cis-3-Hexenyl acetate 69
177 JIFE-3- L 45 B cis-3-Hexenol 69
178 L Hi 2-Cyclohexen-1-one 60
179 484 — H R — 5+ T liE Diisobutyl phthalate 69
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OH 185 R|=H, Ry=H, R3=H, R;=OH 189 R=CH; 190 R=
R, 186 R,=H, R,=H, Ry;=CH;, R4=CHj; >
187 R;=H, R,=OC,Hs, Ry=H, Ry=H 191 R=
188 R,=H, R,=H, R;=OCH;, R,=H

& &y FE NS

O 194 .
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2% 5( Continued Fig.5)
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Ry

202 R,=H, R,=OH

=

205 R,==0, R,=COOH

206 R,=OH, R,=COOH

207 R,==0, R,=COOCH;

5 BREEYHHENFERSSEN
Fig. 5 The structures of other compounds in Populus plants
x5 GEEMHPEELERS
Table 5  Other compounds in Populus plants

e Lot i
No. Compoud Ref.
180 /K Salicortinol 24
181 Xif HH AR PR ) 4-Methoxyphenol 39
182 [] B S L 45 1 3-Methoxyphenol 39
183 X+ 2~ Hydroquinone 50
184 ARZE = Pyrogallol 50
185 ARZE [ Pyrocatechol 51
186 2,6- "B ZLIEH) 2 ,6-Dimethoxyphenol 70
187 3-Z S FEFE ) 3-Ethoxyphenol 70
188 AAIAE Guaiacol 70
189 WHERR B g Caffeic acid methyl ester 71
190 WMERR S HE Caffeic acid benzyl ester 71
191 WIHERRE 2.1 Caffeic acid phenylethyl ester 71
192 Euphraticanoids E 72
193 Euphraticanoids F 72
194 Euphraticanoids G 72
195 Euphraticanoids H 72
196 Euphraticanoids 1 72
197 5-(6-Isopropyl-2-methylnaphthalen-1-yl) pentan-2-one 73
198 19-Norabie-ta-4 ,6,8,11 ,13-penttaen-3-one 73
199 14-Hydroxy-7-oxo ester 73
200 6,8,11,13-Abit-eratrien-18-oic acid 73
201 19-nor-Abieta4 (18) ,8,11,13-tet-raen-7-one 73
202 18-Norabieta-8 ,11,134-o0l 73
203 PATF KR Abietane ester 73
204 £ AWM EFR Dehydroabietic acid 73
205 7-Oxodehydroabietic acid 73
206 7a-Hydroxydehydroa-bietic acid 73
207 7-Oxoabieta-8 ,11 ,13-trien-18-oate 73
208 4 ,4a,9,10-Tetrahydro-1 ,4a-dimethyl-7-isopropyl-2 ( 3H ) -phenanthrone 73
209 Methyl-13-acetyl-podocarpa-8 ,11 ,13-trien-18-oate 73
210 ZREF5% Scopoletin 20
211 HHE N Daucosterol 23
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