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Chemical Constituents Research Progress of Selaginella Tamariscina
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ABSTRACT: Selaginella tamariscina is a perennial herbaceous plant,which belongs to Selaginellaceae selaginella, commonly
used in traditional Chinese medicine. So far, more than 130 kinds of chemical constituents have been isolated and reported from
domestic and foreign scholars, including 40 kinds of flavonoids, 20 kinds of phenylpropanoids, 17 kinds of steroids, 26 kinds of
acetophenol compounds as well as glycosides, phenols, anthraquinones, terpenes, alkaloids, etc. In this paper, the multifarious
chemical composition of the Selaginella were summarized, which provided a reference for the further study and clinical

application of Selaginella.
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Tab.1 Flavanoids

Lo a4 YN SCHRRR
1 FrRER apigenin [7.8,4]
2 Uil quercetin (8,7]
3 JElER genkwanin [9,8]
4 KFERE luteolin 71
5 54" R FE-7- HUE R TR 5,4"-dihydroxy-7-methoxyflavone [10]

6 FEHF-6,8- -c-P-H i BELF apigenin-6,8-c-B-glucopyranoside [8,9]
7 Wit B2 #-3-0-a-L-BRAREH quercetin-3-0-a-L-rhamnopyranoside [6]

8 L7 -3-0-0-L- RAFE kaempferol-3-O-o-L-rhamnopyranoside [6]

9 6-(5-JRHE-2-JR R IR Y- IR 3R 6-(5-acetyl-2-hydroxy phenyl)-apigenin [5]
10 6-(2-F2HE-5- R B IRHE)- T ER 6-(2-hydroxy-5-carboxyphenyl)-apigenin [11,12]
11 6-2-F2HE-5- L BRI )- o 3R 6-(2-hydroxy-5-acetylphenyl)-apigenin [12]
12 6,8-—-C-p-D-NE ity 78 7 i 2 S 3 6,8-di-C-p-D-glucopyranosyl apigenin [9]
13 AT R chamaecyparin [13]
14 B B sumaflavone [14]
15 HItZiE % B cryptomerin B [15]
16 i AR 3 hinokiflavone [16,8,10]
17 TR XU sotetsuflavone [17]
18 RS sequoiaflavone [13,16]
19 AT 0L ginkgetin [16]
20 FEAEAZ XU HE AR amentoflavone [9,12,14]
21 HOAIAZ R neocryptomerin [7,8,9]
22 RIS AN B heveaflavone [5,6,12]
23 BIEAZ X taiwaniaflavone [14]
24 SIS XU ] isocryptomerin [10,17]
25 SR U R isoginkgetin [17]
26 PPN R A podocarpusflavone A [5,7]
27 B 30 4 S T robustaflavone [14]
28 HORAG AR T pulvinatabiflavone [18,13]
29 2 HHAR AT U T bilobetin [17]
30 2'R"-MTHER 2'.8"-biapigenin [14]
31 FEAEAZ X - 7- T ik amentoflavone-7-ether [19]
32 2,3-2% A0 2 FE L R 2,3-dihydroamentoflavone [71
33 7"-O-F B R4 2 T 7"-O-methylamentoflavone [17]
34 2,3- S RAERZ X 2,3-dihydroamentoflavone [20]
35 7,7"- RS REAEAL XU 7,7"-di-O-methylamentoflavone [17]
36 6"-F23E-2,3- S FHACAZ XU I 6"-hydroxy-2,3-dihydroamentoflavone [13]
37 5,7,4",5" A7 F2 HE-37-8"- XU i 5,7, 4,5" 4"-hexahydroxy-3'-8"-biflavone [21]
38 417" R B2 3R AL XU 4',7"-di-O-methyl-2,3-dihydroamentoflavone [22]
39 5,7,4',5"7" 3" 4" 7N F5FE-3" 8 - E 5,7,4',5",7",3" 4"-hexahydroxy-3',8"-biflavone [23]
40 2,3-4-5,7,4',5",7" 3" A" R FE-8,8"- X 2,3dihydro-5,7, 4,5",7",3" ,4"-septahydroxyl-8,8"-biflavone 91
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Tab. 2 Phenylpropanoid

FF &4 LA SCHRMCUE
41 EEE coumarin [24]
42 L7y caffeic acid [24]
43 R ZR TR ferulaic acid [24]
44 B A tamariscina ester A [24]
45 BHH A selaginella glycosides A 9]
46 HIH B selaginella glycosides B [25,9]
47 HBE C selaginella glycosides C [26]
48 BT D selaginella glycosides D [27]
49 HHIH E selaginella glycosides E [27]
50 BHIH F selaginella glycosides F [27]
51 LR A selaginella acid A [9]
52 VANEEEY SR moellenoside A [27]
53 THREE syringaresinol [9,28]
54 T-REFEELR 7-dihydroxycoumarin [13]
55 1-(4'-F2 -3 AR R 20 0 Hr i 1-(4'-hydroxyl-3'-methoxyphenyl)glycerol (25]
56 4R EREL-6,7- R EFER 4-hydroxyphenyl-6,7-dihydroxycoumarin [5]
57 3-(4-FREE)-6,1- R EEFEEHR 3-(4-hydroxyphenyl)-6,7-dihydroxycoumarin [4,12]
58 (2R,35)- " 5(-2-(3,5- - R Jk-4- R B R 3k )-7- (2R,3S)-dihydro-2-(3,5-dimethoxy-4-hydroxyphenyl)-7- [29]
FH 4 k- 5- 2L Tk 2K I 1k i methoxy-5-acetyl-benzofuran
59 (28,3R)- " 5-2-(3,5- A k-4 J B 0 0k )-3- (28.,3R)-dihydro-2-(3,5-dimethoxy-4-hydroxyphenyl)- [25,27]
F FR -7 FR AR -5 - 20T A T R g 3- hydroxyl-7-methoxy-5--acetyl-benzofuran
60 (TR.8S)- & -7-(4-F33£-3,5- — A IE)-8- 1% HR k- (7R,8S)-dihydro-7-(4-hydroxy-3,5-dimethoxy)-8- [9]
5/ AR JE- 1= 20 Tk 45 3 W i hydroxymethyl-5'-methoxy-1'"-acetylbenzofuran
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Tab.3 Alkyne phenols

e e WHCRIE S Em4 ;ﬁ

61  sclaginellin [12,17,18,22,23] 74

[12,16,17,22] 75

selaginellin M-2  [30]

62  selaginellin A selaginellin N [30]

4 HELEY

A 2B S R E I 17 PR 4
87~103), FELIHIES ., B £ M S NEARZ,
Ere PO N B B 5 RS B A
$EE, BHE N, 3B,160- FRIE-S0-AH 5 -21-8 .
3B- LM F - 160-F2 25 -5a-H (5 -21-FR . 3B-(3-F8 5%
THBEAEIE)-160-F25E-5a-IH 5 -21-8, o 3p,16a-
TR L5 0-JH S -21 - B A R TR ) 1
Roh BT\ dt b4y 858 5] 6 A S RERIL A
To-F RN BIE . TR-FR R B 7B-F AR IH [ I
F M A 22 -4,6,8,22- DY 4 -3
(40,50)-4,14-— HI K JIH S -8-4%-3- M »
5 Ht

AR R B, s a5k
ZF, HiEYicaEaImE. BEE. B

63  selaginellin B [16,17,19] 76 selaginellin O [28] %’é‘ FﬁE%‘é‘ Efl%ﬁﬂij?@(ﬁ 5: 104N128)§E ° % ﬂ\ ’
64  selaginellin C [18] 77 selaginellin P [32] ﬁﬁ@%%‘é\ @?ﬁ—;Ej_/f,tAfF@ E’] }Fi (i% 5: 129~13 1)0
65  selaginellin D [12] 78 selaginellin Q  [32] 5.1 *E :g %

66  selaginellin E 12 79 selaginellin T 33 S e N

67 selaiinellin F Elzj 80 sela:inellin U [331 T ERREEERLENOLER S:
68  selaginellin G [12] 81 selaginellin V. [33] 109~1 16) %*E z*ﬁ ﬁﬁjﬂ} E‘]ﬁr%iﬁ‘l‘i[?’% °
69  selaginellin I [21] 82  selaginellin W [33] fl} H%fj:é [25] }A%*E FAoBEHTEE. BRET. Y
70  selaginellin J 21 83 selariscinin A 34 2 [23] SUNTY )
71 selagginellin K E27j 84 selariscinin B E341 o ?K ﬁ% }\A%*E EP % = Hj %ﬁl] - ﬁj}fj’ﬁ ri E(] *E
72 selaginellin L [27] 85 selariscinin C ~ [34] ﬁ%‘é’“ﬂé}#@ ﬂ—D-qu uﬁj%*ﬁ'(z'l)'a_l)' ﬂ[ﬁt%%%*ﬁ
73 selaginellin M [22] 86 selariscinin D~ [35] ﬁ N oz—D-lJH: H@HEZFE*E'(I'I)-(X-D' HH: ”F'QHE?*E% °

£a4 GELEH
Tab. 4 Steroids

o a4 YN SCHRRIR

87 JIE 5 st cholesterol [10]

88 B-1% 5 I B-sitosterol [10,36]

89 D-H &% % D-mannitol [26]

90 IR LR shikimie acid [26]

91 FHE N daucosterol [36]

92 To-FREEALT S I 7 o~hydroxysitosterol [37]

93 BB (S 7 B-hydroxysitosterol [37]

94 7B- SR A [ 7 B-hydroxycholesterol [37]

95 F A ergosterol endoperoxide [37]

96 #171 £§-4,6,8,22- 10 1753 ergosta-4,6,8,22-tetraene-3-one [37]

97 (40,500)-4,14-— FI L ]H £ -8-J5-3- i (40,50)-4,14-dimethylcholest-8-en-3-one [37]

98 3B,16a- & HE-5a-AH & KE-21-FR 3B,16a-dihydroxy-5a-cholestan-2 1-carboxylic acid [36]

99 3B-Z. Bk A I - 160-F2FE-S0-IH £ 5e-21-FR 3B-acetoxy-16a-hydroxy-5a-cholestan-21-carboxylic acid [36]

100 3B-FRIE-Ta- I AE JE-24B- 2.5 JIH #5545 3B- hydroxyl-7a-methoxy-24p--ethyl-cholesteric-5-ene [10]

101 3B-(3-FR3E T BEAEIE)-160-F25E-50-H {§§-21-T% 3B-(3-hydroxyhutyroxy)-16a-hydroxy-5a-cholestan-21-carboxylic acid [36]

102 3B- LI FE-160-F3 3 -50, 1 7B-HH £ HE-21-FR 3pB-acetoxy-16a-hydroxy-5a,17B-cholestan-21-carboxylic acid [38]

103 3B-B-FKE T HBEEIL)-160-F3E-50,17P-JIH & f-21-2

3p-(3-hydroxyhutyroxy)-16a-hydroxy-5a,17B-cholestan-2 1-carboxylic acid [38]
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Tab.5 The Other

FKH e EMAFR YL AR SRR YR
0 104 1- 4R -3 PP L TR 1-methoxy-3-methylanthra quinone [5]
1ig 105 1-FA%E-3-FAJE-9,10- R 1-methoxy-3-methylanthra-9,10-quinone [12]
EN 106 3-FAE-1,8- R L AR 3-methoxy-1,8-dihydroxy quinone [10]
s 107 IR canophyllic acid [10]
B 108 SR T betulinic acid [10]

109 JRAF uridine [18]
110 AL arbutin [18,25.9]
111 ii§:3 adenosine [18,25,9]
o 112 L guanosine [25]
# 113 1-0-B-D-2-[2-F75E-3- F A BE-5-(1- Tk ) 2 Bt H A -3~ tamariscinoside A [9]
% (4-F34E-3,5- PR AL R A )- T - R TR
114 7,8- A T-(A-FRHE-3,5- T U R )-8 % R - tamariscinoside B [9]
[1~(7-F2H) £ K5~ F B % VR -4 - B- 3 2 Y
115 B-D-W IR FEHE-(2-1)-a-D- M I ] 26 B EF B-D-fructofuranose-(2-1)-a-D-glucopyranoside [23]
116 a-D-TH T SR -(1-1)-0-D-ME M H- 25 HEEF a-D-mannopyranose-(1-1)-a-D-mannopyranoside [23]
117 + kiR hendecanoic acid 9]
118 WAV .2 hexadecanoic acid 9]
119 +-bmg cydonic acid [12]
120 e el tetracosanoic acid [22]
5 121 4-0-[2-F35E-3-(4-F2 HL IR EL)- -2 PR B AR IK | IR T AR R tamariscina acid A [9]
L 122 THR syringic acid 9]
[ 123 O PG A AR R carnaubic acid [23]
TN LBt 2 L-tyrosine [24]
125 D-fi% & 8 D-tyrosine [24]
126 3-FRHE- RN 3-hydroxy-propionic acid [24]
127 PP 8-S U7 phydroxybenzoic acid [10,36]
128 TEIR vanillic acid [10,36]
H 129 1 2 glucose [28]
A 130 o F AR L O g panisaldehyde [10,28]
* 131 I MER JE R O /S B caffeoylinositol 9]

52 HHEA

BHREERROEIR, COEE 12ME
HLER(ILZR 5: 117~128), KEZNKHFR. HIER.
B, HAb S R MIERRR, WA
WL, MR ek Y kb 4y
B 4 RS 3R RN, TER.
L-BRA M. D-FsEie. mseseCo s or s
7 BTN B P R L X R e TR I T o
YEmg, el A A A B R R
53 HEERILEY

B A IEARZ, WEMPET 3
Fob: 1- R 48 -3 R A 2 ) L 1o PR 4R -3 39, 10-
w3 sto1,8- s Y,
54 MEULEY

WA 43 B I R A A b, AT R X
P B IR H T 1 M 2-[2-(4-FR R SE)-5,7-
TR0 R -6-3E]-4- Z B IE PR (132).
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