A IR IE DR IK

JOURNAL OF TROPICAL AND SUBTROPICAL BOTANY

SREL S A YRR S B E I c 248 I BR AT AT
T B, ™[l #28, 5P FEL NG

SIFHASC:
frp e B, 7 el 4, P TS . 58 250 1 v A= Wl il o S LT HO 2 A B3 IR ST 0], FRHT IV BT AR 427412, 2023, 31(3): 395-400.

TELR R View online: https:/doi.org/10.11926/jtsh.4616

FETT ARG K A S

Articles you may be interested in

B LM P A PR T AT
Studies on the Alkaloids from Twigs and Leaves of Glycosmis craibii

PG PR A4 2022, 30(3): 441-445  hitps://doi.org/10.11926/jtsh.4465
AR B SE

Chemical Constituents from the Stems of Hibiscus syriacus

PO AT YR 2021, 29(3): 331-338  https://doi.org/10.11926/jtsh.4288
A R Y = A S AR PR

Triterpenes from Stems of Akebia trifoliata and Their Antibacterial Activities

PR3] 2022, 30(1): 144-150  https://doi.org/10.11926/jtsh.4489
R EE AR A THTV TG P A5

Chemical Constituents with Anti—-HIV Activities from the Roots of Sophora tonkinensis

PO PR A4 2023, 31(3): 417423 https://doi.org/10.11926/jtsb.4599
R BEAL AT B2 A2 B3 DFE

Chemical Constituents from Barks of Swietenia macrophylla

PO B A4 2023, 31(1): 141-146  https://doi.org/10.11926/jtsbh.4539

o] NEUL, W SEPDF4 L


http://jtsb.scib.ac.cn/
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4616
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4465
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4288
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4489
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4599
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4539

oy WA 2R 2023, 31(3): 395 ~ 400
Journal of Tropical and Subtropical Botany

BE G h AU S E T H9¢e2 20 fu & MR 5T
R, TEE2, FEE

(1. AR 2B R IEA e, =/ Rl 6780005 2. 3 X ERIK A TREZEEE, &R BRig 519041)

WE: N TRBRIEREE 25 5 3 R 5 3 (Aconitum episcopale) (A WNIRIA 2 B4y e FO0 K BLCIFAIM HOC2 (¥4 i 4,
MERFE LG pi 3 B 10 A Cro- WG A0, ARAE FR AL o RN v A, LS5 M S e VL S B (1) 2R Skig i (2). 3
EOEN (3) EESEE ). IS5 (5). BELLE (6). 14-0-ZBtFERIEs (7). FERWES 8). 2T (9)
FEERELH A (10). LEY 5. 6 F 10 A E XMZHEY) P B85 (&Y 1~4. 6~7 A1 9~10 XF K RO JIELH T HOC2 3
BRI B 163.8~341.6 pug/mL, B 555 o (R A 0BT HOe2 4 B A 35 1F .

KA, KAS, LR TR EROHREE E
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Alkaloidal Constituents of Aconitum episcopale and Their Toxicity on H9c2
Cells

HE Jianmin!, YAN Yuanfeng?, YIN Tianpeng®*

(1. School of Resource and Environment, Baoshan University, Baoshan 678000, Yunnan, China; 2. School of Bioengineering, Zunyi Medical University, Zhuhai
519041, Guangdong, China)

Abstract: To understand the alkaloidal constituents of Aconitum episcopale, an Aconitum species endemic to
China, and their toxicity against rat cardiomyocyte H9¢c2 cells, ten diterpenoid alkaloids were extracted from its
roots. Based on physical and chemical properties and spectral data, their structures were identified as yunaconitine
(1), crassicauline A (2), vilmorrianine C (3), vilmorrianine A (4), forestine (5), falconeridine (6), 14-O-
acetylsachaconitine (7), sachaconitine (8), chasmanine (9) and vilmotenitine A (10), were isolated and identified
from A. episcopale roots. Compounds 5, 6 and 10 were isolated from this species for the first time. The median
inhibition concentrations of compounds 1-4, 6—7 and 9-10 on H9c2 cells ranged from 163.8 to 341.6 ug/mL,
showing the alkaloids in 4. episcopale had toxic effects on H9c2 cells.

Key words: Aconitum episcopale; Aconitum; Diterpenoid alkaloid; NMR; Toxicity; Chemical constituent
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R BAF W AR S R B R A, FLRL«B
Wz ZAEVE R X O I T s, ghvh %
R E (RES). HREAHEE GEZEH )
FIER CEYALEE) hIaI0E, AikiEixE
VIR B — & MO R A M.
AV S Sk JE A R T R
B &R R R AR R B G T
R B X — Rt 25 2 Sk B, AR =
T OV ) 58 5 O A i il 73 B 9, AN GAR rp 43
B 10 DN TREAEMIE, Ak, BT E KM R
PERERICNOAEEEME, KA CCK-8 il & (Cell
Counting Kit-8)7%&Mll iR 7344 & W%k /I 5L I 48 i
H9c2 EEME, ARSI K 5HF IR IR AR .

1 BPRIAS %

1.1 {3 AR

DRX-500 il DRX-600 74 NMR {% (%% Bruker
A ]); G3250AA TOF 4 MS X (3£ E Agilent 24 7);
UPHW-II-90T ALk 4t KLY ) AR B AR A R 2
#]); Spectramax M5 % DJEERFARX(3EE Molecular
Devices A #]), CB150 i CO, £5 7746 (1 & Binder
NGB

DMEM 57538 . 2 i (FBS) Ml 5 K -5 57
#(PS) (32 Invitrogen 2~ 7)); [ H (3L Gibeo
AF]); 96 fLAR. CCK-8 il &( LifF 3 = KA H]);
FEETERERE(300~400 ) GFass U7 ZE (il fi IR
MR (FF B A L) % SR MR Sephadex LH-
20 (EHE GE AFl); =&kt HEE. A, —
Ll FoKROGr e, R RFIERAA); 1
REFTLE(CDCL) (TR BEGEEZRHA R A F);
o5 R T B 7R (B R R % 0.85 g MUK i
10 mL+ 7K 40 mL ¥, FI0 40%UALEH A 20 mL
PEAT, A3 BT BUATY 1 mL, 0 0.6 mol/L #:% 2 mL,
T7KZE 10 mL BI1).

LR G FZMT 2018 4F 11 AR T oA THIL
M, SRILEREE A #IR S e N EERS LR
WL B (Aconitum episcopale) FIHR , F745(2018-ae-1)
A TR LR . KB UL HOc2 1 1 25 H bR
AP il WE O (ATCC) .
1.2 BRI E

EHG YU 10.0 kg B+ ¥ 5, A 0.1 mol/L
IR 40 L HHATIBME, RIS N 1550

WLL 25%ZKIHZE pH 9, AN ZFRZEEAEH 3 1K,
RIRZ) 20 L. GH LR OTRE, WIRKRAERIRE G
MR T 47.5 g. MR B DLEE (300~
400 H, FRHFERE, BHATRERE N, DL=&0F k-
HEE(50: 1—1: DB Ve . SR A2 Gtk ikimid o
R AL 08 R ) Sk £ B D B A, A AE R4
g5, R 8 NP4 5y (Fr.A~Fr.H).

I Fr.B 4H43(1.5 g), LRERCH: il (f7 k-4
- — 2 8%, 100:20: 1)FIEERAE: il (), 1946A
W) 2 (45 mg) M1 3 (15 mg). HL Fr.C 20/3(0.5 g), &hE
JR A U CF I TRE- PR - — K, 100220 1) FHEE R AE
s (HEE), 5L &7 1 (24 mg). B Fr.D 4H43(2.5 g),
IR ERE A B CR I BE-TA - — 2%, 100:20: 1),
T A 0 T (P 2 ) MR Ji b £ 9 (= & R - R,
10:1), 5465 4 (35 mg). 5 (3 mg)F! 6 (18 mg).
B Fr.E 2H4)(3.8 g), ZERA: (il (o vk Bk~ TR - —
LM, 100:20:1), 154654 7 (230 mg)H 8 (4 mg).
HFr.F H57(1.8 g), ZRERAE Bl Cf i BE- T4 - —
L, 100:20: DFIEERAE AR (FEE), 191064 10
(13 mg). B Fr.G H5r(1.3 g), LRERFEEIECHH
fik-THEA-— 2%, 100:20:1), 54LA4 9 (186 mg).
1.3 40 R4 P 28 1 ) 2 7 v

Z RIS 7, R RO VLA HOc2
BT 10%064 i 1% 0(HFESR. BER)
() DMEM R3304, Frapd K3 80% A4,
0.25%JEE FBFH AL, B T3 5% CO. 137 C
TE RS FRRE T R TR IS B, MRS 40 MRS S T e
HIHEAT M sl A A . T K HOC2 1A T4
FEMT 96 FLAH(100 wL/FL, BI 5x10° cells/{L),
LI SE 4R 953 0.1 mL, T 37 'C. 5% CO, 53%
farhd R, B, BRARMIER, AT
6 K, ZiWIfER 24 hJa, BFLIIA 10% CCK-8 ¥
W 20 uL, 7£37 CHEFE 2h, HEEFRCIE 450 nm
AEIMRETE Assor THEANBRINEIZ (D). == AH
THIRA 0, T=(1-5L58 24 Auso/ N HRZL Ass0)x100%.
KH g1t % 8 AF GraphPad Prism 5.0 (GraphPad
Software Inc., USA)H [1] Tukey X 4 ff $1 il 28 14T
BRI T 229 T (One-Way ANOVA), SZ56 5 5 3 7.
1.4 g%

WEM 1 HEEd; T30 CisHaoNOyy,
ESI-MS m/z: 660.34 [M + HJ; '"H NMR (500 MHz,
CDCls): dn 7.99 (2H, d, J = 8.8 Hz, H-2'/H-6'), 6.91
(2H, d, J = 8.8 Hz, H-3'/H-5"), 4.86 (1H, d, J= 5.2 Hz,



#3M

T RS R P AR DB B3 B XS HOe2 AR PEATT 7E 397

H-14), 4.01 (1H, d, J = 6.6 Hz, H-6), 3.86 (3H, s,
OCH;-4"), 3.53, 3.29, 3.25, 3.15 (% 3H, s, OCH3x4),
3.76 (1H, dd, J = 9.6 Hz, 7.6 Hz, H-3), 3.62, 3.48 (%
1H, ABq, J=9.0 Hz, H-18), 3.38 (1H, dd, /= 8.8, 5.8
Hz, H-16), 3.11 (1H, dd, J = 8.2, 6.0 Hz, H-1), 3.00
(1H, brs, H-7), 2.86 (1H, brs, H-17), 1.33 (3H, s,
OCOCH3-8), 1.09 (3H, t, J = 7.2 Hz, NCH,CHj3); 3C
NMR (125 MHz, CDCl;): dc 82.3 (C-1), 33.7 (C-2),
71.6 (C-3), 43.3 (C-4), 47.5 (C-5), 83.2 (C-6), 48.8
(C-7), 85.6 (C-8), 44.8 (C-9), 40.9 (C-10), 50.3 (C-11),
35.3 (C-12), 74.8 (C-13), 78.6 (C-14), 39.7 (C-15),
83.6 (C-16), 61.8 (C-17), 77.2 (C-18), 48.9 (C-19),
47.5 (C-21), 13.4 (C-22), 55.9 (OCH3-1), 57.9 (OCH:-
6), 58.9 (OCH3-16), 59.2 (OCH3-18), 21.7 (OCOCH;-
8), 170.0 (OCOCH3-8), 166.1 (OCO-14), 122.6 (C-1"),
131.8 (C-2'/C-6"), 113.9 (C-3'/C-5"), 163.5 (C-4"), 55.5
(OCH3-4"), DL E#ds 5 k[ 7108 — 2, #E e
pERER T

WwEY 2 Eé*ﬁ\ﬂ{, aam it C35sH49NO o,
ESI-MS m/z: 644.34 [M + H]"; '"H NMR (500 MHz,
CDCls): on 8.00 (2H, d, J = 8.8 Hz, H-2"/H-6'), 6.91
(2H, d, J = 8.8 Hz, H-3'/H-5"), 4.86 (1H, d, J= 5.1 Hz,
H-14), 3.86 (3H, s, OCHs-4"), 3.51, 3.27, 3.25, 3.14
(% 3H, s, OCHsx4), 3.95 (1H, d, J = 6.8 Hz, H-6),
3.59, 3.17 (% 1H, ABq, J = 8.6 Hz, H-18), 3.37 (1H,
dd, J = 9.0, 5.6 Hz, H-16), 3.01 (1H, m, H-1), 2.99
(1H, brs, H-17), 1.32 (3H, s, OCOCH3-8), 1.08 (3H, t,
J =17.2 Hz, NCH,CHj3); *C NMR (125 MHz, CDCl;):
dc 83.8 (C-1), 26.4 (C-2), 35.0 (C-3), 39.4 (C-4), 49.2
(C-5), 83.1 (C-6), 45.2 (C-7), 85.7 (C-8), 49.6 (C-9),
41.1 (C-10), 50.3 (C-11), 35.9 (C-12), 75.0 (C-13),
78.6 (C-14), 39.4 (C-15), 85.1 (C-16), 62.2 (C-17),
80.5 (C-18), 53.7 (C-19), 49.3 (C-21), 13.6 (C-22),
56.3 (OCH3-1), 57.9 (OCH3-6), 58.8 (OCH3-16), 59.4
(OCH;-18), 21.8 (OCOCH;-8), 170.0 (OCOCH3-8),
166.2 (OCO-14), 122.8 (C-1'), 131.8 (C-2'/C-6"),
113.8 (C-3'/C-5"), 163.5 (C-4"), 55.5 (OCH;-4"). VL E
s 5 SCRR[SIHRE — 2, WU ok 2 5 Sk .

wEY 3 HEAR; 773 C3sHaoNO,
ESI-MS m/z: 628.35 [M + H]"; '"H NMR (600 MHz,
CDCls): on 8.00 (2H, d, J = 8.8 Hz, H-2'/H-6'), 6.91
(2H, d, J = 8.8 Hz, H-3'/H-5"), 5.02 (1H, t, J = 4.8 Hz,
H-14), 3.85 (3H, s, OCH;-4"), 3.37, 3.27, 3.26, 3.17

(% 3H, s, OCHsx4), 4.05 (1H, d, J = 6.5 Hz, H-6),
3.62, 3.22 (% 1H, ABq, J = 8.4 Hz, H-18), 3.32 (1H,
m, H-16), 3.04 (1H, m, H-1), 2.99 (1H, brs, H-17),
1.38 (3H, s, OCOCH:-8), 1.07 (3H, t, J = 7.2 Hz,
NCH>CH3); C NMR (150 MHz, CDCls): dc 85.2
(C-1), 26.6 (C-2), 35.0 (C-3), 39.3 (C-4), 49.5 (C-5),
83.0 (C-6), 45.1 (C-7), 86.0 (C-8), 49.3 (C-9), 44.1
(C-10), 50.5 (C-11), 29.1 (C-12), 39.3 (C-13), 75.5
(C-14), 38.0 (C-15), 83.6 (C-16), 61.8 (C-17), 80.6
(C-18), 53.9 (C-19), 49.2 (C-21), 13.6 (C-22), 56.2
(OCH;-1), 58.0 (OCHs-6), 56.7 (OCHs-16), 59.3
(OCH3-18), 21.9 (OCOCH;-8), 169.9 (OCOCH:-8),
166.7 (OCO-14), 123.1 (C-1'), 131.9 (C-2'/C-6"),
113.9 (C-3'/C-5"), 163.4 (C-4"), 55.6 (OCH3-4"). Ll
Hd 5 SCHR[91HRE — 2, W e N R S A .

WwEY) 4 REEMAK; 53K C3sHaoNO,
ESI-MS m/z: 644.34 [M + H]; '"H NMR (500 MHz,
CDCls): dn 7.98 (2H, d, J = 8.5 Hz, H-2'/H-6'), 6.89
(1H, d, J = 8.5 Hz, H-3"/H-5"), 5.01 (1H, t, J = 5.0 Hz,
H-14), 4.09 (1H, d, J = 6.5 Hz, H-6), 3.61, 3.46 (% 1H,
ABq, J=9.0 Hz, H-18), 3.34, 3.30, 3.27, 3.23 (% 3H,
s, OCHsx4), 3.83 (3H, s, OCHs-3"), 1.38 (3H, s,
OCOCH3-8), 1.07 (3H, t, J = 7.2 Hz, NCH,CH3); *C
NMR (125 MHz, CDCl;): dc 83.9 (C-1), 33.7 (C-2),
72.1 (C-3), 43.5 (C-4), 47.2 (C-5), 82.7 (C-6), 45.2
(C-7), 86.2 (C-8), 49.1 (C-9), 43.5 (C-10), 50.8 (C-11),
28.8 (C-12), 39.6 (C-13), 75.7 (C-14), 38.5 (C-15),
83.1 (C-16), 61.8 (C-17), 77.5(C-18), 49.1 (C-19),
48.0 (C-21), 13.6 (C-22), 170.2 (OCOCHs-8), 22.1
(OCOCH3-8), 55.8 (OCH3-1), 57.0 (OCH3-6), 56.0
(OCH3-16), 59.5 (OCH;-18), 166.4 (OCO-14), 123.2
(C-1'), 132.1 (C-2'/C-6")), 114.1 (C-3'/C-5"), 163.8
(C-4"), 55.8 (OCH3-3"). LA _-H0# 5 SCHR[SHRiE — 2L,
A T8 B B S B

WwEY S HEA; 130 C33HaNOo,
ESI-MS m/z: 602.33 [M + HJ]; '"H NMR (500 MHz,
CDCl3): du 7.95 (2H, d, J = 9.0 Hz, H-2'/H-6'), 6.91
(2H, d, J=9.0 Hz, H-3"/H-5"), 5.12 (1H, d, J= 5.0 Hz,
H-14), 4.01 (1H, d, J = 5.4 Hz, H-6), 3.83 (3H, s,
OCH;-4"), 3.35, 3.27, 3.25, 3.23 (% 3H, s, OCH;3x4),
3.62, 2.60 (1H, ABq, J = 9.0 Hz, H-18), 3.30 (1H, m,
H-16), 3.11 (1H, dd, J = 10.3, 6.3 Hz, H-1), 3.05 (1H,
brs, H-7), 1.07 (3H, t, J = 7.2 Hz, NCH,CH3); *C
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NMR (125 MHz, CDCls): dc 85.6 (C-1), 26.3 (C-2),
35.2 (C-3), 39.5 (C-4), 49.9 (C-5), 82.7 (C-6), 48.6
(C-7), 73.9 (C-8), 53.7 (C-9), 42.5 (C-10), 50.4 (C-11),
36.7 (C-12), 76.4 (C-13), 80.3 (C-14), 42.0 (C-15),
83.5 (C-16), 62.4 (C-17), 80.8 (C-18), 53.9 (C-19),
49.4 (C-21), 13.8 (C-22), 56.5 (OCH3-1), 58.4 (OCH3-
6), 57.7 (OCH3-16), 59.4 (OCH3-18), 166.8 (OCO-14),
122.6 (C-1"), 132.0 (C-2'/C-6"), 114.0 (C-3'/C-5"),
163.7 (C-4"), 55.6 (OCH3-4"). UL ¥ 5 CHR[10]
fRiE—5, MEEE NS .

tEM 6 HEMmAR; 773 CisHaNO,
ESI-MS m/z: 602.33 [M + H]*; '"H NMR (500 MHz,
CDCl3): 0n 7.62 (1H, dd, J= 8.8, 2.0 Hz, H-6'), 7.56
(1H, d, J = 2.0 Hz, H-2'), 6.87 (1H, d, J = 8.4 Hz,
H-5"), 5.14 (1H, t, J = 5.0 Hz, H-14), 4.11 (1H, d, J =
6.8 Hz, H-6), 3.91, 3.90 (% 3H, s, OCH3-3', OCH3-4"),
3.29, 3.28, 3.25, 3.19 (% 3H, s, OCH;x4), 3.68, 2.59
(% 1H, ABq, J = 8.6 Hz, H-18), 3.04 (1H, dd, /= 10.2,
6.4 Hz, H-1), 2.94 (1H, brs, H-7), 1.07 (3H, t, J=7.2 Hz,
NCH,CH3;); C NMR (150 MHz, CDCl;): Jc 85.6
(C-1), 26.4 (C-2), 35.0(C-3), 39.3 (C-4), 47.0 (C-5),
82.0 (C-6), 53.9 (C-7), 74.0 (C-8), 49.7 (C-9), 45.3
(C-10), 50.4 (C-11), 29.3 (C-12), 37.2 (C-13), 76.9
(C-14), 41.6 (C-15), 82.9 (C-16), 62.0 (C-17), 80.8
(C-18), 54.1 (C-19), 49.2 (C-21), 13.7 (C-22), 56.2
(OCH;-1), 57.8 (OCHs-6), 56.3 (OCHs-16), 59.3
(OCH3-18), 166.2 (OCO-14), 123.0 (C-1'), 110.5 (C-
2'), 148.8 (C-3"), 153.0 (C-4"), 112.2 (C-5'), 123.6
(C-6"), 56.0 (OCH3-3"), 56.1 (OCH3-4"). VL E¥iE 5
SCHR[1T]HRIE — 0, s e A 18 2 S

weEw 7 Ttk 730 CasHzoNOs,
ESI-MS m/z: 434.29 [M + H]*; '"H NMR (400 MHz,
CDCLs): 6y 4.81 (1H, t, J= 5.0 Hz, H-14), 2.04 (3H, s,
OCOCHs-14), 3.26, 3.21 (% 3H, s, OCH;x2), 3.10
(1H, dd, J = 10.8, 6.6 Hz, H-1), 3.18 (1H, dd, J = 9.4,
4.2 Hz, H-1), 2.95 (1H, brs, H-7), 0.76 (3H, s, CH3-
18), 1.04 (3H, t, J = 7.2 Hz, NCH,CH;); *C NMR
(150 MHz, CDCL): dc 86.2 (C-1), 26.5 (C-2), 38.0
(C-3), 34.6 (C-4), 50.9 (C-5), 25.5 (C-6), 46.3 (C-7),
74.0 (C-8), 45.5 (C-9), 45.0 (C-10), 49.1 (C-11), 28.7
(C-12), 35.7 (C-13), 77.2 (C-14), 41.2 (C-15), 81.9
(C-16), 62.0 (C-17), 26.5 (C-18), 56.3 (C-19), 49.5
(C-21), 13.7 (C-22), 56.3 (OCHs-1), 56.4 (OCH;-16),

170.9 (OCOCH3-14), 21.5 (OCOCH3-14). VA F¥dE 5
SCHR[STHRIE—3, % EN 14-0- LBk RATJE

WwEY 8 H o K, 4T3 CiH37NO,,
ESI-MS m/z: 392.28 [M + H]; '"H NMR (500 MHz,
CDCl3): on 4.81 (1H, d, J= 4.3 Hz, OH-14), 4.12 (1H,
dd, J = 9.5, 4.8 Hz, H-14), 3.41 (1H, m, H-16), 3.08
(1H, dd, J = 10.9, 6.5 Hz, H-1), 3.36, 3.25 (% 3H, s,
OCH;x2), 3.12 (1H, brs, H-7), 3.08, 2.98 (% 1H, ABq,
J=9.0 Hz, H-18), 1.04 (3H, t, J = 7.2 Hz, NCH,CH3);
13C NMR (150 MHz, CDCl;): dc 86.8 (C-1), 26.5 (C-
2), 38.1 (C-3), 37.8 (C-4), 51.0 (C-5), 25.3 (C-6), 45.9
(C-7), 73.1 (C-8), 47.2 (C-9), 37.7 (C-10), 49.1 (C-11),
27.9 (C-12), 47.2 (C-13), 75.8 (C-14), 38.6 (C-15),
82.4 (C-16), 62.7 (C-17), 26.4 (C-18), 57.0 (C-19),
49.6 (C-21), 13.9 (C-22), 56.5 (OCH3-1), 56.6 (OCH3-
16). DA 3 50CBR[12]40E — 2, HeE e N+
CIpEE

wEY 9 Htkrds; 13 CasHaNOg,
ESI-MS m/z: 452.29 [M + H]"; '"H NMR (500 MHz,
CDCls): 05 4.56 (1H, d, J = 4.2 Hz, OH-14), 4.19 (1H,
d, J = 6.9 Hz, H-6), 4.09 (1H, dd, J = 9.8, 4.9 Hz, H-
14),3.39 (1H, m, H-16), 2.98 (1H, dd, J=10.7, 6.5 Hz,
H-1), 3.33, 3.01, 3.29, 3.23 (% 3H, s, OCH3x4), 3.12
(1H, brs, H-7), 3.71, 2.63 (% 1H, ABq, J = 8.5 Hz,
H-18), 1.06 (3H, t, J = 7.2 Hz, NCH,CH3); *C NMR
(150 MHz, CDCl3): dc 86.4 (C-1), 26.1 (C-2), 35.4
(C-3), 39.6 (C-4), 48.8 (C-5), 82.5 (C-6), 52.7 (C-7),
72.7 (C-8), 50.5 (C-9), 45.7 (C-10), 50.4 (C-11), 28.5
(C-12), 38.0 (C-13), 75.7 (C-14), 38.9 (C-15), 82.2
(C-16), 62.8 (C-17), 80.9 (C-18), 53.9 (C-19), 49.5
(C-21), 13.9 (C-22), 56.4 (OCH3-1), 57.5 (OCHj3- 6),
56.6 (OCH;-16), 59.4 (OCH3-18). LA _E#ds 5 Cik
[IRE—2, S B 2T

&% 10 HEMAR: 77730 CisHisNOs,
ESI-MS m/z: 37427 [M + H]"; '"H NMR (500 MHz,
CDCls): 0y 5.30 (1H, d, J = 5.2 Hz, H-7), 3.39 (1H, m,
H-16), 3.31, 3.15 (% 3H, s, OCH3x2), 0.72 (3H, s, J =
8.5 Hz, H-18), 0.96 (3H, t, J = 7.2 Hz, NCH,CH3); 1*C
NMR (150 MHz, CDCl3): dc 85.2 (C-1), 26.4 (C-2),
39.2 (C-3), 33.5 (C-4), 41.6 (C-5), 22.8 (C-6), 119.3
(C-7), 137.4 (C-8), 46.9 (C-9), 48.5 (C-10), 41.3 (C-
11), 36.5(C-12), 48.9 (C-13), 218.6 (C-14), 37.5 (C-
15), 80.1 (C-16), 49.9 (C-17), 26.1 (C-18), 58.1 (C-



#3M

AR 2 SR 5 v AR AR 43 B L HOc2 4TI 75 1 9T 399

19), 52.7 (C-21), 12.7 (C-22), 54.9 (OCHs-1), 56.1
(OCH3-16). L EHE 53CR[13]40E — 2, #UE e
NEEEEL G A,
1.5 fRShC B4 AR BT VR

SEIRFA, DK 58 5 R v s AR Y
XF H9c2 40 Mg 5 AR EH » 52 ExT AR L,
AR RO HOC2 A i 3 B ) 0 ) 6 i AR FE 1S
1M+, B2 708 B 3% K (P<0.05). WK 1 7] L,
250 ug/mL s A PIBR IR A 30 32.12%~70.33%,
PHMHIR EE(ICs0) A 163.8~341.6 ug/mL. Hrpxufs
FUEY(C-8 Al C-14 HHURATREE, W& 1~4)
I = H9e2 40 p 25 14 (1IC50<250 ug/mL), i
BRI S TR R R (1 510 9 A1 10) I
WL AERHIRR) HOc2 4HIEEE . e Ah, SRR H9c2
(2 M E A L B A S IR(ICs0=442.4 ug/mL).

£ 1 HAEYIXT HOc2 HETH I 2514

Table 1 Anti-proliferation toxicity against H9¢2 cells of some compounds

&) Compound 2R Inhibitory rate /%  ICsp (ug/mL)

1 59.83+0.80" 208.5

2 69.57+1.22° 174.1

3 56.27+1.43" 229.1

4 70.33+1.21° 163.8

6 65.33+2.02° 199.7

7 35.22+1.35° 286.4

9 37.44+0.98" 270.8

10 32.12+0.39° 341.6

SAEPIEE Total alkaloid 22.38+1.02° 442 .4
535% Aconitine 59.83+0.80" 208.5

*: P<0.05; n=6

2 HERAGE

KRN ERE S R B 5EE T 10753k
BZY Cro- G A=A A, 73 W AE S (1),
S SLH (2) FHESIA (3). S5 H
4). S5 (5) HESLE (6). 14-0-LMtp* R
ARE(T). PERATEE 8). BAET OMES
EE G A (10), HAPAEY 5. 6 F110 AHIRM
ZAE B R Cro- 5 3SR il A WA 5
B ) AL 2R R D), B I R Co- LR
AV IR (LB 1~4) BRI B 5~
TR VTR &) 8~10), A HL g A AN
FREHRI 2 5 e T XU o

Y FEMESS R, WSS Cro- s A WBR 1)

O PR T R BR RN R . B2 EE AL
B EESE, XUERIE Cro- 15 Bl A — i A= VBl LA A
SRV, (HEEHE C-8 ALREFEA C-14 AL75 & Hg
15 JE KA TR S B I SRR I fre 518 A A i U 75 426K
NBEAR, JFRRILH —E BT A U,
FANESRAIRE LR Cro- 1 kBB 2R HE 5 fO R
TERIA R, e H R R A 5 Sk h 33 (0 24
R BbAh, LG AT H9c2 Bk L &
RACEWAR, SR T A EAE SR, o
SEVRR PR B A RO IE R Y, X5 Y
SRRLAH U T He B BUL KRR 5 UL KRR AR
FI R — 8L,

SE R
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