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Research progress on constituents of alkaloids in plants from Dendrobium Sw.
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Abstract: Alkaloids were regarded as important biological activity constituent in medicinal Dendrobium Sw., being characteristic
pharmacodynamic components in plants from Dendrobium Sw. A total of 52 constituents of alkaloids were found in plants of
Dendrobium Sw. They could be divided into five types, according to different structures. They were sesquiterpenoid alkaloids,
octahydroindolizine alkaloids, amides alkaloids, pyrrolidine alkaloids, and imidazole alkaloids etc. Sesquiterpenoid alkaloids could be
divided into dendrobine type, dendroxine type, nobiline type, etc. Over 19 Dendrobium species contain alkaloids, and the main species
included D. nobile, D. chrysanthum, D. crepidatum, D. findleyanum, D. signatum, D. friedericksianum, etc. This paper reviews the
structural classification of alkaloids in Dendrobium, and the species which containing alkaloids and the influencing factors of alkaloids
in Dendrobium Sw., in order to provide reference for the in-depth study and the development of alkaloids in plants from Dendrobium

Sw. Key words: Orchidaceae; Dendrobium Sw.; alkaloids; dendrobine; sesquiterpenoid; octahydroindolizine
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Table 1 Sesquiterpene alkaloids in plants from Dendrobium Sw.
i &Y 7 &3t TEIHIR SR
1 Ffiti% (dendrobine) CieH2sNO2 T B B BEAM 10-12
2 Ffpths (dendramine) C16H25NO3 I SRR BEARL. BREAR 12-14
3 FfitlERE (dendrine) CisH27NO4 I S 15
4 10-3FE AL (10-hydroxy-dendrobine ) C16H2sNO3 I WA it 11
5 2-BFEA M (2-hydroxy-dendrobine) C16H2sNO3 I WA it 11
6 3-FF-2-%-A L (3-hydroxy-2-oxodendrobine) CisH24NOs4 I SECARH AR 16-17
7 425X A (mubironine A) Ci6H2303N I LR FAR 18
8 4 A% B (mubironine B) Ci5H2302N I LR FAR 18
9 &%UMEM (dendronobiline A) C19H20NO3 I S 19
10 N-FAFEEA 8 (V-methyl-dendrobine ) Ci7HxNO®)  I" &8UA i 12
11 AR EEAAY (dendrobine-N-oxide) CiH2sNO:® 17 &8UA 20
12 N-53 %)% F fisti% (V-isopentenyl-dendrobine ) C2oHuNO®)  I" &8UA i 20
13 AR (dendroxine) C17H25NO;3 I &8 21
14 6-$2FAfHEM (6-hydroxy-dendroxine) C17H25sNO4 I &BCAf. BEai Sait 13-14,22
15 4-2FAMHE (4-hydroxy-dendroxine) C17H25sNO4 I &8CAH 23
16 8-¥2FAMHEM (8-hydroxy-dendroxine) C17H25sNO4 I &8CAH 23

17 N-520d-6-F 35 A it 2Bk (N-isopentenyl-6-
hydroxy-dendroxine )

18  N-S7 )& A1 fis BB, (N-isopentenyl-dendroxine)

19 FfEHiAF% (nobiline)

20 6-FREA G (6-hydroxy-nobiline)
21 Ku#h% (dendrowardine)

22 A%, C (mubironine C)

23 A (moniline)

24 FEHiH A (findlayine A)

25 #E1H B (findlayine B)

26 FEFiHK C (findlayine C)

27 H#EF D (findlayine D)

CHuNOMH T

CHuNO™M  IT°
C17H27NO3 111

BWEARL EEARL S&8CAEM/ 13,20

BWEAR EEARL S&8CAEM/ 13,20
SPUAH B BEAH. 11,1324

g ey NE Vay 14,25
C17H27NO4 I sEMEA A, AzEam 13-1425
CoHNOsM IV KEE A 26
Ci7H2003N v ‘aR HFAHM 18
C1sH30NO4 IV 4201 25
C16H23NO3 IV EEAA 27
Ci1sH21NO3 IV EAA 27
C16H2sNO4 IV EEAA 27
C17H2sNOs IV EEAA 27

* R SR

*Alkaloid-derived quaternary ammonium salts
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Fig. 2 Structures of sesquiterpene alkaloids in plants from Dendrobium Sw.
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Fig. 3 Maternal skeleton of octahydroindolizine alkaloids [ ms SR . F AR A 1N PYENEng

in plants from Dendrobium Sw.
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Table 2 Alkaloids constituents of octahydroindolizine alkaloids in plants from Dendrobium Sw.
G wEY R TR 22 3R
28 RFEF il (dendroprimine) CioH1oN wREAM 28
29 PO A ftEds, (crepidine) C21H29NO3 B A i 29
30 BA i (credidamine) CisH25NO2 POHA 30
31 P A R (dendrocrepine) C33H44N203 A 30
32 S A HHE (iso-crepidamine) CisH2sNO2 FieUivay 30
33 SR A fE . (iso-dendrocrepine) C33HuN203 PO A iR 30
34 UL LEnE A (homocrepidine A) C33H44N203 WA 31
35 FILEDL B (homocrepidine B) Ci1sH27NO2 A 31




3250 ¢ ¢ %% Chinese Traditional and Herbal Drugs %550 % %5 133 2019 7 A
O b
32 33 34 35
4 ARBEY/\SPRENFEERELEN
Fig. 4 Structures of octahydroindolizine alkaloids in plants from Dendrobium Sw.
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Fig. S Maternal skeleton of amides alkaloids in plants

from Dendrobium
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Table 3 Alkaloids constituents of amides alkaloids in plants from Dendrobium Sw.
PS5 HaEY i TEYIRIR SR

36 N-p-& Sl HE (N-p-coumaroyl-tyramine) Ci7HiINOs  BRECAT WAL AL &8CHf 32-35

37 “AFIBRERELHE % (dihydro-feruloyltyramine) — CisHaiNOs 8k 57 £ i 32

38 N-p-FUBRERIE R (N-p-feruloyl-tyramine) CisHioNOs  BRBZAf Willeafits Rk SBCAM 32,34-36
39 XHRFLKABEE % (p-hydroxy-phenylpropionyl- Ci7H1oNOs &k B2 ARk LA fist 32-33

tyramine )

40 N-J\FE SEEESE (N-cis-coumaroyl-tyramine) Ci7Hi7NOs &80 iRk (il AT figt 33,35

41 NP BB S % (N-cis-feruloyl-tyramine)  CisH1oNOs  £8UfA Rk 5 A fiet 35,37

42 N-p-HERIRBEEE G (N-p-cinnamoyl-tyramine) ~ Ci7HiNO2  &BUA . MSA Y D. gratiosissimum — 35,37-38

Rehb. f.. BRE A
43 N-p-WirE@ifg % (N-p-caffeoyl-tyramine) Ci7Hi7NOs W A it 33
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Fig. 6 Structures of amides alkaloids in plants from Dendrobium Sw.
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Fig. 8 Structures of pyrrolidine alkaloids in plants from Dendrobium Sw.
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Table 4 Alkaloids constituents of pyrrolidine alkaloids in plants from Dendrobium Sw.

T e s YRR SR
44 W EH Chygrine) CsHisNO WA IEAMH 28
45 fifitT (shihunine) C12Hi3NO2 PA EEAm. EA R 14,40-41
46 PSR (pierardine) Ci13H17NO2 LYy 42
47 I AT ft 358 (cis-dendrochrysine) C2iH2sN202  HAEA it 43
48 A . (trans-dendrochrysine) C21H23N20; WALt 43
49 Aifpt 7€ (shihunidine) CHuN20  EAuAfi 41
50 JERAETH (N-cis-dendrochrysanine) Ci6H19NO2 WA 44

51 RIHAEHH (N-trans-dendrochrysanine) CisH19NO2 WA i 44
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Fig. 9 Structure of dendroparine
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