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Research progress on classification of chemical constituents from Gastrodia elata
and their pharmacological effects
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Abstract: Gastrodia elata has a long history of medicinal and edible use with a variety of pharmacological effects such as anti-epilepsy,
anti-fatigue, improving learning and memory, etc. Chemical constituents of G. elata were systematically classified according to the
functional groups of parent nucleus and connection mode. Firstly, according to the structure of parent nucleus, chemical constituents
of G. elata were divided into six categories: aromatics, steroids, organic acids and esters, sugars and glycosides, amino acids and other
classes. According to the functional groups and their connection modes, aromatics were divided into eight subgroups: mono-benzyl
compounds, parishins, poly-aromatic-substituted glycosides, poly-benzyl ethers, poly-benzyl compounds, heteroatomic aromatics,
furan aromatics and other aromatics. Structural characteristics and pharmacological effects of each class of compounds in G. elata were
reviewed in this paper, in order to lay the foundation for further research one pharmacological effects and structure-activity relationship
of chemical constituents of G. elata.
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Table 1 Monobenzyl compounds in G. elata

Eik WEWBHK SCHR | S e B SCHR
1 FFEER 6 | 17 AFRIIKHRER 16
2 B 6 | 18  FhAiHEA 16
3 RIME 719 A-HEEERELTF 17
4 AFRFETRE 7| 20 CREREE 18
5 AFRELIRHIRE 7 21 A-RRE-3-FAECRHR 18
6 4FRFEEHEHE 8 | 22 A-FE PSRN A A 19
7 34-TRIRHIRE 8 | 23 4-FREI-HEETTE R 19
R 28 9 | 24 4-LHEIEEE 20
9 4-FRBLRHL-B-A S IETRE 10 | 25 4-F&EETE 20
10 gastrodin A 11| 26 3BEFFR 21
11 6% R R U 12| 27 FRILEKER 21
12 4-FRIEFE-1-O-B-D-MH e 2 i 13 | 28 T&HE® 21
13 35-"HEIRFIR4-O-B-D-MIMHZMEE 13 | 29  6-O-(1-HFECIE)RIEER 22
14 4- 2580 2R BT e 7 22 B 14 | 30 4-[a-D-MIHEEIE-(1-6)-B-D-MLIR I A E I FiE - 22
15 4-FRHFR-B-D- R R 15 | 31 4-[B-D-MEMiE&iFEE-(1-6)-B-D-IL B AR 22
16 4-(B-D-MkIRi i 2 H 40 2 g 16 | 32 4-[B-D-WLIRHIHIEIE-(1—4)-B-D- IR A A AL e 22
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Fig. 1 Chemical structures of monobenzyl compounds in G. elata
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33 R;=R,=R;=Ra
34 R,=R,=Ra, R;=H
35 R,=Ry=Ra, R,=H
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Fig.2 Chemical structures of parishin compounds in G. elata
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Fig. 3 Chemical structures of polyaromatic substituted
glycosides in G. elata
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Table 2 Polybenzyl ethers in G. elata
Ikl e EARR SCHR || R e EWAR SCHR
65 4.4~ FRdk Tk 73 A-[[A-[A-(FREE L) R PR AL R HEE 38
66  RARMEEE 74 4 LR TPIEIRIL-4 PRI N 39
67  4-FAA LR L4 RN S 75 27-X-O-(h R R R ) R R 22
68  4-[4-(4"-FR IR )R 2R A K 36 | 76 6,7-F-O-ChH R A H EEIE) KRR &R 22
69 gastrol A 11 77  gastropolybenzylol H 40
70 4-FRFEAREIE R H R 17 78  gastropolybenzylol I 40
71 4-FR RIS BT 37 79  gastrodibenzen D 41
72 1-[4-FRE R R A A [[4-(P AR L) 37 | 80 4-[4-(4"-FRNHE)-O-FHE-O- R LTk 41
REFE IR

HO\©\/0 QOR R,O/—Q O\—@ORZ HO@—\O @_\

65R=H 67 R,=CHj

66 R=Glc 70 R;=Ry=H
77 R=CH,0CH,CH, 74 R;=CH,CHj3, R,=H
78 R=COCH, 79 R,=CH,CH3, R,=CH,0CH,CHj
\©\/OR
72 R=CHj HO
73 R=H

HO
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68 R=CH,

80 R=CH,CH;
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Fig.4 Chemical structures of polybenzyl ethers in G. elata
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Table 3 Polybenzyl compounds in G. elata

%5 ek /B SR | B4R SCHR
81 441V FEEERIR ) 8 96 gastrol B 48
82  2,4-XN(4-F2FIETEEL) IR 43 97  gastropolybenzylol A 49
83  gastrol 44 98  gastropolybenzylol B 49
84 2,2\ HFE-—(6-FU T JE-4-FH 3L DK ) 45 99 gastropolybenzylol C 49
85  2-[4-FRFE-3-(4-FRFEIE) R IE4- F A IR 46 100  gastropolybenzylol D 49
86  2-[4-FRHE-3-(4-FREEREL) T EE]-4-(4- R E B K T 46 | 101 gastropolybenzylol E 49
87  2-[4-FRHE-3-[4-JRFE-3-(4-FR AT BL) TR AR -4- F AU K 46 | 102 gastropolybenzylol F 49
88 4,47 FHEX[2-(4-FR 3L ) 2K ] 46 103 gastropolybenzylol G 40
89  4-(4-FENEL)-2- F A FL Y 19 104 gastrodibezen A 41
90  4,4"-\ FAREX-(2-FF ALK ) 19 105 gastrodibezen B 41
91 4-FRHE-3-(4-FRILRIE) AL HI Tk 47 | 106 gastrodibezen C 41
92 4-FRFEE-3-(4-FRFACH) R HIEE 47 107  gastrotribenzin B 41
93 4-[4-FRFIE3-(4-FR IR TR 4 Tk 47 108 gastrotribenzin D 41
94 4-¥2HE-35-T-(4-FRHERREL) TR L A B 47 109  gastrotribenzin F 41
95  gastrodin B 48
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Fig.5 Chemical structures of polybenzyl compounds in G. elata
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Table 4 Heteratomic aromatic family compounds in G. elata

95 WEMAFR SCHR | 25 WEMAR SCHR
110  S-(4-hydroxybenzyl) glutathione 51 | 124 N°-(4-hydroxybenzyl) adenosine 14
111 S-(4-hydroxybenzyl)-glutathione glucoside 28 | 125 RBKZH 16
112 4-hydroxybenzyl-S-(4-hydroxybenzyl)glutathione 30 | 126 7,8-dimethyl benzopteridine-2,4-(1H,3H)-dione 17
113 N-(4"-hydroxybenzyl)pyroglutamate 52 | 127 4,4'-dihydroxybenzyl sulfoxide 55
114 N-(4"-hydroxybenzyl) pyroglutamate ethyl ester 52 | 128 4,4'-dihydroxybenzyl sulfone 56
115 (+)~(S)-[N-[4"-hydroxy-3'-(4"-hydroxybenzyl)benzyl]] 52 | 129 Dbis(4-hydroxybenzyl) sulfide 57

pyroglutamate 130  bis(4-hydroxybenzyl) disulfide 38
116 cyclo[glycine-L-S-(4"-hydroxybenzyl)cysteine] 52 | 131 methyl (+)-(S)-2-hydroxy-3-[(4"-hydroxybenzyl) 52
117 methyl (-)-y-L-glutamyl-L-[S-(4-hydroxybenzyl)] 53 thio]propanoate

cysteinylglycinate 132 ethyl (+)-(S)-2-hydroxy-3-[(4"-hydroxybenzyl) 52
118  (—)~(S.,S)-y-L-glutamyl-L-[S-(4-hydroxybenzyl)] 53 thio]propanoate

cysteinylglycine sulfoxide 133 (+)-(S)-2-hydroxy-3-[(4"-hydroxybenzyl) thio] 52
119 ()~(S.,S)-y-L-glutamyl-L-[S-(4-hydroxybenzyl)] 53 propanoic acid
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Fig. 6 Chemical structures of heteratomic aromatic family compounds in G. elata
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Fig. 8 Chemical structures of other aromatic compounds in G. elata
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