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Research progress of isosteroidal alkaloids and their pharmacological activities
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Abstract : Isosteroidal alkaloids have variable structures and diverse pharmacological activities, and are mainly distributed in
the genera Fritillaria and Veratrum in Liliaceae. In the past 15 years,relevant literatures have reported 80 novel isosteroidal
alkaloids. Their pharmacological activities include anti-inflammatory , analgesic, antihypertensive , antiasthmatic , antithrombot-
ic, cholinesterase inhibition , antiviral and antitumor effects. This paper summarized botanical sources,chemical structures and

bioactivities of isosteroidal alkaloids from 2006 to 2020. The future research and exploration of isosteroidal alkaloids were dis-

cussed and prospected.
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Fig. 1 Basic skeletons of isosteroidal alkaloids
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Fig. 2 Structures of new cevanine-type alkaloids
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R 1 FRI cevanine A YIHE HI B FR K SRIR
Table 1 Name and source of new cevanine-type alkaloids
Fr 5 LEY A KUY RARTRAL AR b X 27 3k
No. Chemical name Source Harvest parts Area of source Ref.
Al 15-0-(2-Methylbutanoyl ) -3-O-veratroylprotoverine V. nigrum SIS BV A 3
A2 Veramadine A V. maackii var. japonicum i ¥4 SN 4
A3 Veramadine B V. maackii var. japonicum M1 b5 HA 4
A4 (35,158) -38-Angeloyl-15a- acetylzygadenine V. grandiflorum TR Y] R 5
A5 12B-Hydroxylveratroylzygadenine V. nigrum ARz LTI 6
o TN SO S i wy ks
BT 530 s i wr e
b SIS S i wx e
(38,45,7a,9R , 14a,15a,168) 3-[ (3 ,4-
A9 Dimethoxybenzoyl ) oxy ] 4 ,9-epoxy-15- V. dahuricum R ML 7
[T (22) 2-methylbut-2-enoyl oxy | cevane,7, 14,16 ,20-pentol
A0 Pugiedine F. pugiensis 2k ElAT T 8
All 3a-Pugiedin-7-ol F. pugiensis [ WAL 8
A12 Lichuanine F. lichuanensis =% AL 9
Al3 Yibeirine F. pallidiflora 25 W E 10
Al4 Walujewine B F. walujewii (= BB AL 11
Al5 Walujewine C F. walujewii figh 25 Fram A 11
Al6 Walujewine D F. walujewii 25 b 1
A7 3-0-Acetylverticine F. hupehensis i 2% WAL G 12
A18 Pugiedinone-3-0-8-D-glucopyranoside F. unibracteata fif =% VU IR 5 13
Al19 Frititorine A F. tortifolia = AL 14
A20 Frititorine B F. tortifolia fig 25 B R 14
A21 Yibeinone C F. pallidiflora fig =% B 15
A22 Yibeinone D F. pallidiflora fig 2% e 15
A23 Walujewine E F. walujewii W2 WA 1
A24 Yibeinone E F. pallidifiora 2 R 16
A25 Hupehenizioiside F. lichuanensis [ WAEF 17
A26 3-0-Acetoxyverticinone F. hupehensis itk WL A 12
A27 Yibeisine F. pallidiflora 2 W E 10
A28 S5a,14a,178-Cevanin-6-oxo-33,2083,248-triol F. pallidiflora figh 25 e 18
A29 ( £ )-15-0-(2-Methylbutyroyl ) germine V. lobelianum and V. nigrum i R2% 417 19
A30 Lichuanisinine F. lichuanensis =% sl ] 9
A31 Neogermine V. japonicum R AR e 20
o 9-Hydroxy4-one derivative of — . o )
3-veratroylgermine
A33 Veramarine-3-yl formate V. nigrum R e PN 2
A34 27-Epiebeienine F. karelinii fig =% AL 23
A35 Frithunbol A F. thunbergii [ i 24
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Fig. 3 Structures of new veratramine-type alkaloids

R2 FHEAM veratramine B 4 Y HY & FR B SRR

Table 2 Name and source of new veratramine-type alkaloids

s AL/ B2 S HIEHLH SRAETRAL W gk X Z:2% 3CHk
No. Chemical name Source Harvest part Area of source Ref.
Bl Veratravine E V. taliense R ARZE mHRH 25
B2 Veratramine-3-yl acetate V. nigrum AR PN 22
B3 Veratravine C V. taliense RRZE R 25
B4 Yibeinone B F. pallidiflora i =% i 15
B5 Suchengbeisine F. shuchengensis =% =M 26,27
B6 Veratravine A V. taliense H AR K 25
B7 Veratravine B V. taliense R 2R K 25
B8 Veratravine D V. taliense RS SR 25
B9 Veratravine F V. taliense H ARZE =R 25
B10 Veratravine G V. taliense R RZE PNyt 25
B11 Pugqienine C F. pugiensis =25 AL 8
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%3¢ 2 ( Continued Tab. 2)

75 (AR A S K AFAEY) FEETRAL WA X 22 3Tk
No. Chemical name Source Harvest part Area of source Ref.
B12 Puqienine D F. pugiensts figh 2% WAL ST 8
B13 Puqienine E F. pugiensts fig 25 il e 8
Bl14 (20R,228,25S ) -Veratra-5 ,13-dien-38-ol V. dahuricum HRORZE WAt E 28

(20R,22R,23R,25R) -33,23-Dihydroxy- . . .
BIS N-methyl-veratram-13 (17 ) -en-6-one F. pallidifiora 2% By 2
Bl16 Pingbeimunone A F. ussuriensis fig 2% H 22 H 30
B17 Pugienine F F. pugiensis figh 25 AT 31
(38,5a,13«,23B)-7,8,12,14-Tetradehydro-
B18 5,6,12,13-tetrahydro-3,23- F. hupehensis figh 25 L Bt 12,32
dihydroxyveratraman-6-one
(38,5a,13c,238)-7,8,12,14-Tetradehydro-
B19 5,6,12,13-tetrahydro-3,13,23- F. hupehensis figh 25 AL Bt 12,32
trihydroxyver-atraman-6-one
B20 Veratramanol A V. maackii var. jaonicum bics & E S5 33
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Jervine YA W8 -B 22 5 cevanine BIE 32 FH M,

Yikg B /DT cevanine Al
A DLIE 4, AR SR TR WL 3

DX By USRI ER . BT R Y S S AR A

Fig. 4

Structures of new jervine-type alkaloids
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=3 AWM jervine B A WER A B TR SRIR
Table 3 Name and source of new jervine-type alkaloids
75 &Y 2K SRIEHE FAEHBAL ISR Hh X 27 30k
No. Chemical name Source Harvest part Area of source Ref.
cl 6,7-Epoxyverdine V. taliense L7 PN 34
2 2B-Hydroxyverdine V. dahuricum AR LT 35
c3 Veraussine A V. nigrum var. ussuriense R oRzE T T 36
C4 Veraussine B V. nigrum var. ussuriense O 0TIk 36
cs5 (18,38,5B) -1 ,3-Dihydroxyjervanin-12 (13 ) -en-11-one V. nigrum L ARZE s PN 22
c6 Veratraline C V. taliense AR NP 37
c7 (18,3a,58) -1,3-Dihydroxyjervanin-12-en-11-one V. nigrum MR ARZE Wr 38
c8 23-Methoxycyclopamine-3 -0-B-D-glucopyranoside V. maackii R G 39
9 Jervine-3-yl formate V. nigrum R i ] ko 22
C10 Veratraline A V. taliense AR ARZE R 37
Cl1 Neoverapatuline V. nigrum AR 1] 38
c12 23-Methoxycyclopamine V. nigrum A bk SupNE| 3
C13 Karelinine F. karelinii fi 25 Frimp A 23
Cl4 5-Epikarelinine F. karelinii 25 P A 23
Cl15 Frititorine C F. tortifolia figs 25 Frim R 14
Cl6 Peimisine-3-0-8-D-glucopyranoside F. unibracteata = VU IR w5 13
C17 Frithunbol B F. thunbergii figl 25 i [ 24
C18 Pengbeisine A F. monatha figg =X VLPGJLIL 40
C19 Pengbeisine B F. monatha fifg =X YLV JLIL 40
€20 Jerv-5,11-diene-38,13B-diol V. nigrum R ARZE LN 22
21 Walujewine A F. walujewii 25 PR 11
22 Veratraline B V. taliense AR PPN 37
23 Yibeinone A F. pallidiflora =% B 15
€24 N-Methyl-22,26-imino-13 ,22-oxido-5a,20a-jervine-3B-ol-6-one F. monatha ik =5 YLPE LT 41
C25  N-Methyl-22,26-imino-13,22-oxido-5«,208-jervine-3B-ol-6-one  F. monatha figh =% YLV LI 41

Y 5 5 PR A W ) 1 32 Z R IR
ALFRRE = RO AR 2SS . BFOY R B 52 DL R
Bl R T AR S R BT R BRI
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Chen 2" I ML T # DLREAE 28 52810 a2k
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T3 B0 TR DURE S Ay (i DL R DL P DT 35 DL 4
DU) (AR W Bl ik AT A 5, i B DL ep A AT A AL
P S SN, 7E R ) i 10 mg/mL AT & 3 mg/
mL 115 AT, RE 4% A R ) TNF-o 355 1) HEK
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KTERYFEPE DU M DL RER £ W5 #R A C-6 FkELFN
C-20 R, 22 007E TR 4 D/E A B, J5
Hoe e A AL, BAEM | NO TNF-o  IL-18, COX-2
L IkBa SRR A FIGPE E TR 2R, HTERZ
BE(LPS) Y5519 RAW 264.7 [ WEANIBRFSE 1 F2 .
AP R 8 K A ¥ B ((imperialine | verticinone | ver-
ticine . delavine F11 peimisine ) #J§gJ5 /> NO \ TNF-a 01
IL-6 P24, 4] TNF-o #1 1L-6 ) mRNA %% 5%, [6] Bt
X FLFP S S AR W T R LA S i 2 R0 Ak
P (MAPK) {5 S B R IL A ¢, Horb ce-

vanine YA Ypid A [ i EA C-6 B/ FRFE A1 C-20 ¥
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3.2 #HEEA
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I Wi DRI T B 25 F 25  C-6 iR FE LA K C-20 fif
F2 HE L N 2 R HE T I Wi 3% PR AT SR 0 A AE T
3 FEIE A BT T & AR 0 TR 55 , A AL A
FEAL 23 1 55 - Wi A
3.5 mmiiER

Song %11 S PR AE 1 p A WA B AR BT
AR RE ST, Horb o3 A0 ok AL 38 10 i o2 ik — 7
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