¢¥ % 202667 $£53% H 128 Chinese Traditional and Herbal Drugs 2022 June Vol. 53 No. 12 * 3587 ¢

LB 5 S A 53 Sk A IR AL 2 R 4 T 5

s L2, IR, ¥REEL MR k12, % hl2, FAgaLl?
1. PHPARCIE KA Rl RS TREERE, U1 il 610031
2. MF Rl E SR, V) HiE 644004

W E. BM RS 3k Aconitum rockii FIAKHE S Sk A nemorum F Z#EAE IR R BT . Fik CRA
T €0 o} L R AR M AT /> BB 4lifk, 85T HR-ESI-MS. IR, 1D 1 2D NMR S il i R e SISt . R A
BB S IL A BEE T 6 MEAY, N RIS EN 1a,60,8P,16p,18-pentamethoxy-14a-benzoyloxy-N-ethylaconitane (1), T.#i
g (). RESH (3D B THE (4. EEH (5) MIEE4 (6); MMkt gi e T 10 Muaw, 75l
NERBERL (7). 14-ZBE SR H (8). £%%5 (9). 16-epipyroaconine (10). 3L (11). 3-i % 2LW (12). 4
b (13). AR (14). fE/REIF (15), fEREIL (16). 4518 a1 ZFI S SkiiA Clo- —REEMIK,
ZRAMFE ST G 2~6 AERMAIBE S B2, a4 9~16 N E IR S 4 B 45 5

EHEIE: Bk WRE Sk Wbk, TREAEM: WRE ST TASHE: KESHE: BT EIH; K
£ ROET

FESES: R284.1 NHEkPRERD: A XEHS: 0253 - 2670(2022)12 - 3587 - 08

DOI: 10.7501/j.issn.0253-2670.2022.12.003

Diterpenoid alkaloids of Aconitum rockii and Aconitum nemorum
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Abstract: Objective To investigate the chemical constituents of diterpenoid alkaloids in Aconitum rockii and Aconitum nemorum.
Methods All components were isolated and purified by silica gel columns chromatography, and their structures were identified by
various spectroscopic methods, such as HR-ESI-MS, IR, 1D and 2D NMR. Results Six compounds were isolated from A. rockii.
They were identified as 10,6a,38,16p,18-pentamethoxy-14a-benzoyloxy-N-ethylaconitane (1), kongboendine (2), franchetine (3),
genicunine A (4), yunaconitine (5) and vilmorisine (6). Ten compounds were isolated from A. nemorum and identified as talatisamine
(7), 14-O-acetyltalatisamine (8), cammaconine (9), 16-epipyroaconine (10), aconitine (11), 3-deoxyaconitine (12), lycoctonine (13),
methyllycaconitine (14), delsemine A (15) and delsemine B (16). Conclusion Compound 1 is a new aconitine-type diterpenoid
alkaloid named rockiitine A, and compounds 2—6 were isolated from A. rockii for the first time. Compounds 9—16 were isolated
from A. nemorum for the first time.
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PRIGTT S A Im. R, 5 sSkEEma BRIt
FWF AN E . WO E 3k A, rockii Fletcher et
Lauener NEHEFISLEMEY), Fr-TRE=mM T
fi], Tk 3900~4100 m 1Lt AL B EE A ag,
ENAEY, BT e g Nzt a7 5455 36 M
A&, 4G 31 A SR AL Cro- i AEMIHR. 2
AN 707 WA Coo- AR, 1 MGEAER Coo-
TG 1 AN LIS Coo- il AEMIBRAT 1 A
Bk B o AR M) B, L H ludaconitine
indaconitine. transconitine B 1 14-benzoylneoline
P A A B v PEO8, MRHb %3k A nemorum
Popov 2 EBERIY LB YL EHEY, oA THE
HreEH X DL e s Wt S b, AR TR 2060~
3000 m (L BT A2 B, HHARAG R, M
Ja AL REZE . 1R D 0, B2 s
Y BAR 7T MOEY), B4 542 kgAY Cro-
AR 2 ASPIRIKEY Coo- i AP BRIL-12
PR E 5 SRR I 5 S o 5 Sk B A, 38 S5
A TS FERRRETE A hs, (B H AT X%
2 PHED S AR, AT FE Sk
JEFE RIS S SRR, N E ST AR AED)
TE TR AU AR AR, R A SIS XX 2 P
AR AT T i — e, DR E k43
BIE T 6 iR, b s 1A S Sk
B2 Cro- W AW, i 44 N PN RE T S R
(rockiitine A, 1), LA 54NN —ms £, 4
N T AR 28 ( kongboendine, 2). KU b
(franchetine, 3). B THH (genicunine A, 4).
HESH (yunaconitine, 5) Ff#EEZ4: (vilmorisine,
6), WEW 2~6 JE IR E 5k 77 2515 21
AR Sk 23 BE A5 3 10 MU A, 20 5% 2 s
$7 §% B (talatisamine , 7). 14- 2 Bk 85 37 5%
(14-acetyltalatisamine, 8). -~ &% * (cammaconine,
9). 16-epipyroaconine (10). Z:3k#i% (aconitine,
110+ 3-Fi%A % kbs (3-deoxyaconitine, 12). 4
Bl C lycoctonine , 13 ) . H X 4 ®
(methyllycaconitine, 14). /K 48] H (delsemine A,
15). /R Z (delsemine B, 16). M1, L&
) 9~16 N E IR M ZAEY H 4 B3 5
1 NEERY

FTIR-650 & HLIH- A e 4T A A CREIS 4 R
B B BR A7 Bruker AV 400, Bruker AV 600 1%
HEILHRAY (#5E Bruker A F]); Acquity UPLC/Xevo

G2-S TOF mass-jtf = 801 - T B X (Waters); S
LCMS-8040; RE-2000A-JiE % 75 kA ( Lig sk
A% 2% 7 )5 Perkin-Elmer 341- JiE )¢ Ot it
(Perkin-Elmer A, £t UPT-1-20L 75 =X 2ki7K
Bl (YN AR A R A D). ZF-20 C BY4E 40
FETEA BT AT R FER 2 B H R A D
V2 ARG GFosa (5 SR T DL B H (G
SRR T DL BRMESELES (100~200 H, K
FmAb R A E D) A ODS-18 SAHEER (40~60
pm, Merck A @)

W E S kT 2018 4E 8 AKX H = FgINILH )
B, SR E RO S R E Sk
A. rockii Fletcher et Lauener, #r4~ (2018HS0802)
BAE T PE A0 R A i B2 5 AR A2 Mk
3kT 2015 4F 8 A% H il S & K55 Ja ke X R AL &
FHE, P ERE B TR R
SE MR L A, nemorum Popov, Fr7s (C.Ren & L.
Wang 825) {47 T B R % P e m A4 7 .
2 IEESNE

PR 1 i (109 kg) ME)E, FH 95%
CWEAR 5, IR T d, JEBRIREIRSE RS
1.0 kg, FHIR/KEME AR ERRTE pH 2 2~3, H
AHEEEAT 4 REEA FER 3.0 L, RIS 3]
FHEE 4y o AR E K pH 2= 9~10, & F
PEAH R TG AEYIOR, DR EIRAE ARG, R E Y
Bl 150.0 g. KA IEMEER AR CHlEE-BSTR &
fig 100 : 1~0 : 1 BREESEB R DR 6 AT
5y A~F. X F 30 BEATRE R AE ity ( & e -
HEE 90 © 1~0 : 1), BHATHEEEBEMAT 6 N7 Fi~
Foo Fo il iBid e FE i CHimk- Al 80 @ 1~
1:1+1% 20, 1535 2 N4 Foa A Foa: Foo
TR R A s CH v BE-TA R 50 @ 1~2 1 1+
1% — 28 534k 44 2 (16.0 mg) Al 3(15.0 mg);
Fa il A s CAMmE-TARE 60 @ 1~1 1+
1% 20 BREMEY 5 (11.0 mg): Fa#f5r i@t
RERCAE B CAymEE-PIEH 50 @ 1~1:1+1%_4
i) 433 3 N5 Faa~Fass Faa ERERAEEIE CH
THTE-BE RS 2,086 50 @ 1~1 & 1+1% = Z ) 3465
6 (20.3 mg). Fs#iorididrERAE L ChihEE- A
fiil 30 1 1~1: 1+1%—Z %) 193] 2 N5 Foa~
Fso, Fs1 ZAHFEEE (HEE-K 501 B3k
Y1 (9.0 mg), Fe s FRERAE S (5 -
HlE 70 0 1~0: 1) 53] 3 M4 Fe1~Fess Fez
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oy B SRR Bl (RU-HEE 18 1 1), 3
FHL A 4 (13.0mg).

Mtk (5.0kg) $REUVER B, 15364
Bl 6.6 go AP BRE fk AT (i ( U P - FlE 1 :
0~0: 1) B2 3ANE I~ | oL ERERA:
o CHymms- A ER- — 2% 400 1:01~15:1:0.0)
H2 A4 10(5.0 mg) 11(10.0 mg) A1 12(6.0 mg).
IR e R RER AT (R ChymBk- PR -— 2%
10:1:01~5:1:0.1)14%]8(220.0mg). 7(160.0
mg), &AM ANE (Eh-HEE 120 1 1 433
A0 13 (13.0 mg). N E#B5rim it SRR AT (o i
(FE-7K 25 @ 75~50 : 50) 1524k &4 9 (15.0 mg)-
14 (7.0mg). 15 F116 (11.0mg).
3 HHEE

waEY 1. atEBhAR, (o +21.6°(c
0.20, CHCly), it HR-ESI-MS il H4 1A
CasH47NO7(m/z 570.351 8 [M+H]*, 1+51# 570.353 7,
CasHasNO7) . ZLAMGIE R At h A TS
PR (1603, 1491. 1451 cm™) FifisHRHt (1721 cm ™).,
IH-fil BC-NMR B3tk on izt & asth A fF 14
BRI [on 1.08 (3H, t, J = 7.2 Hz), 2.46 (1H, m),

2.50 (1H, m); oc 13.6 q, 49.1t], 1 NFEFELEIE [on
7.52 (1H, t, J = 7.8 Hz), 7.42 (2H, t, J = 7.2 Hz), 8.07
(2H, d, J = 7.2 H2); 6c 131.0 s, 132.6 d, 129.9 d X2,
128.3dX2,166.7s], 5 M4 [on 3.13, 3.26, 3.30
(7% 3H,s), 3.31 (6H, s); Jc 48.5q,56.4X2q, 58.7 q,
59.3 q). IZEIA 33 MRIE T, B LIREURIE
B4k, 1BC-NMR 454 DEPT & a] &gl & 10 19 4
s 5HEE 6 NIEHFR (6c26.6, 35.0, 29.7, 35.5,
80.4, 54.1). 10 MRHIFE (6c38.2, 45.2, 45.7, 48.6 X2,
61.3, 76.3, 83.2, 85.5, 83.4) 1 3 PZH# (6 39.1, 50.8,
785) (k& 1), VLESMEERY, et 1 2A
A LANRCHE. 5 ANHEIEA 1A AU
15 Sk A Coo- s LIRS, 474150 HT HMBC
KSR A (B 1), 0w 3.26, 3.31, 3.13 (4% 3H, s)7 4l
5 6¢ 85.5 (d), dc 83.3 (d), oc 78.5(s) fF{EILAEFAF,
on 3.31 (6H, s) 5 dc 83.2 (d). dc 80.4 (t) #H=<, iF
B 5 AN H 4 3k 2 B A7 T C-1. C-6. C-8. C-16 fil C-18
fro #E—25H HMBC K3, 645.01 (1H,t,J=4.8
Hz) S5 (0c 166.7s). C-16 (5c83.4d). C-8
(6c 785 s) HILFEAHIE, UFHA 2K H Ik 4 S I B AE
C-14 fi7.,

F 1 L&Y 1 BZEEE (600/150 MHz, CDCls)

Table 1 NMR data of compound 1 (600/150 MHz, CDCls)
AL o dc fAL JH dc
1 3.06 (1H, m) 855d | 17 2.77 (1H, s) 61.3d
2a 2.33 (1H, m) 266t | 18a 3.15 (1H, d, J = 8.4 Hz) 80.4t
2b 1.92 (1H, m) 18b 3.66 (1H, d, J = 8.4 Hz)
3 1.65 (2H, m) 350t | 19a 2.53 (1H, m) 54.1t
4 39.1s | 19b 2.47 (1H, m)
5 2.07 (1H, d, J = 6.6 Hz) 486d | 21a 2.50 (1H, m) 49.1t
6 4.10 (1H, d, J = 6.6 Hz) 83.2d | 21b 2.46 (1H, m)
7 2.42 (1H, s) 486d | 22 1.08 (3H, t,J = 7.2 Hz) 136
8 785s | 1-OCHs 3.26 (3H, 5) 56.4 q
9 2.45 (1H, m) 457d | 6-OCHs 3.31(3H,9) 58.7 q
10 1.96 (1H, m) 452d | 8-OCHs 3.13(3H,9) 48.7q
11 50.85 | 16-OCHs 3.31(3H,9) 56.4 q
12a 2.49 (1H, m) 29.7t | 18-OCHs 3.31(3H,9) 59.3 q
12b 1.96 (1H, m) 14-0CO 166.7 s
13 2.51 (1H, m) 38.2d | 1 131.0s
14 5.02 (1H,t, J=4.8 Hz) 76.3d | 2/6' 8.07 (2H,d,J=7.8 Hz) 129.9d
15a 2.19 (1H,d,J=8.8 Hz) 355t | 3/5 7.42 (2H,t,J=7.2 Hz) 128.3d
15b 2.14 (1H,d,J=8.8 Hz) 4 7.52 (1H,t,J=8.0 Hz) 132.6d
16 3.34 (overlapped) 83.4d
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'H-H cosy
~~X\ HMBC

El1 k&1 R F*EE IH-1H COSY. HMBC (a) #1 NOESY (b) 8%
Fig. 1 Key H-'H COSY, HMBC (a), NOESY (b) correlations of compound 1

1 (a)

A& L SR R @ NOESY e (K 1),
Hp-10 5 H-14. H-1, Hp-9 5 H-6, H,-17 5 H-16
HIZFEAES, B8 1-OCHs. 6-OCHs 5 14-OBz M o
A, 16-OCHs N B 2. [RUt, HiE TIhEW 1 HIsh
(D, s iEE S (rockiitine A).

&Y 2. LA, 75708 CsHasNO7.
HR-ESI-MS m/z: 554.371 3 [M+H]*. *H-NMR (400
MHz, CDCls) 6: 8.01 (2H, d, J = 8.8 Hz, H-2', 6"),
6.91 (2H, d, J = 8.8 Hz, H-3, 5), 5.76 (1H, d, J = 5.6
Hz, H-7), 5.11 (1H, d, J = 4.8 Hz, H-14p), 3.25, 3.28,
3.36, 3.85 (% 3H, s, 4XOCHs), 1.01 (3H,t, J = 7.2
Hz, N-CH2CHs); 3C-NMR #i#i W3 2. DL E%dE S
SCHRFRTE — 214, B e A 2 D kongboendine .

&Y 3. LA, 75708 CaHaNOs.
HR-ESI-MS m/z: 524.305 2 [M+H]*. H-NMR (400
MHz, CDCls) 6: 8.05 (2H, d, J = 8.2 Hz, H-2', 6"),
7.54 (1H, dd, J = 10.6, 4.4 Hz, H-4'), 7.43 (2H, t, J =
7.8 Hz, H-3', 5), 5.77 (1H, d, J = 5.2 Hz, H-7), 5.14
(1H, d, J = 4.8 Hz, H-14p), 4.40 (1H, d, J = 6.2 Hz,
H-6), 3.24, 3.36, 3.28 (%% 3H, s, 3XOCHj3), 1.01 (3H,
t, J = 7.2 Hz, N-CH2CHg); *C-NMR % IL.5% 2. LA
RS SCERIOE B A S, AT 3N
franchetine.

wEw 4. BEMAR, 75T CaHisNOs.
HR-ESI-MS m/z: 378.463 7 [M+H]*. H-NMR (400
MHz, CDCls) 6: 1.07 (3H, t, J = 7.2 Hz, N-CH,CHy),
3.28 (3H, s, OCHg), 3.85 (1H, d, J = 8.0 Hz, H-16a),
4.25 (1H, t, J = 5.2 Hz, H-14p); 3C-NMR [{)%d I
* 2. UL EEEES SCERIRIE S A — 08, ek
A% 4 N genicunine A,

& 5: HEMK, 75T CasHagNOw.
HR-ESI-MS m/z: 660.265 4 [M—+H]*. *H-NMR (400
MHz, CDCl3) 6: 1.09 (3H, t, J = 7.2 Hz, N-CH,CHy),
1.32 (3H, s, 8-OCOCHj3), 3.14, 3.24, 3.28, 3.53, 3.85
(% 3H, s, 5XOMe), 4.86 (1H, d, J = 5.0 Hz, H-14p),

J/‘\ - 9\)]21 \.\ -
o] Jm
g% o2

(b) ¥~ O\ NOESY

6.92 (2H, d, J = 7.4 Hz, H-2", 6'), 8.01 (2H, d, J = 7.4
Hz, H-3", 5); 3C-NMR ¥ 0.3 2. Fid%dR 5
BRI OE A — U, MEEhEm 5 AN
yunaconitine,

WwEY 6: AR, 5 FAN CueHigNOso
HR-ESI-MS m/z: 462.285 6 [M+H]*. 'H-NMR (400
MHz, CDCls) &: 1.05 (3H, t, J = 7.2 Hz, N-CH2CHy),
5.67 (1H, d, J = 6.0 Hz, H-7), 4.89 (1H, brs, H-14),
3.26, 3.18 1 3.22 (3H, 5, 3X OCH3); 3C-NMR %#3
WK 2. FREE S SO IE AR — 300, W e
1k &%) 6 Ay vilmorisine.

WwEY 7 AERK, 4 F 3N CuHNOs.
ESI-MS m/z: 422.29 [M+H]*. H-NMR (600 MHz,
CDCl3) d: 1.06 (3H, t, J = 7.2 Hz, N-CH,CH3), 3.36,
332, 328 (& 3H, s, 3 X OMe), 2.07 (3H, s,
14-OCOCHs); BC-NMR % W3R 2. DL 5
SCHR R E A — S, WM EEY TR
talatisamine.

k&Y 8: A AR, 4T3\ CuHuNOs,
ESI-MS m/z: 464.30 [M+H]*. H-NMR (600 MHz,
CDCl3) 6: 1.09 (3H, t, J = 7.2 Hz, N-CH2CHj3), 3.31,
3.30, 3.28 (% 3H, s, 3XOCH3); 3C-NMR % I,
% 2. UL ESERS SCEREEAR — 310, W e e
8 4 14-acetyltalatisamine.

& 9: AR, 413 CausHaNOs.
ESI-MS m/z: 408.27 [M+H]*. H-NMR (600 MHz,
CDCl3) 6:1.09 (3H, t, J = 7.2 Hz, N-CH,CH3), 3.36,
3.28 (% 3H, s, 2X0OMe); BC-NMR % IL3& 3.
DA B30 5 SOk E — 2020, USRS EAEY) 9 N
cammaconine.

EY 10: AEMAK, 5T CsHiNOs.
ESI-MS m/z: 482.27 [M+H]*. H-NMR (600 MHz,
CDCl3) d: 1.06 (3H, t, J = 7.2 Hz, N-CH,CH3), 3.74,
3.30, 3.28, 3.22 (% 3H, s, 4X OMe); 3C-NMR )%
WA 3. EdHds 5 CEikiE R A — 3, W
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Fz2 k& 2~8 By BC-NMR £13F (100 MHz, CDCls)
Table 2 3C-NMR data of compounds 2—8 (100 MHz, CDCls)

30A 2 3 4 5 6 7 8

1 86.8d 86.8d 86.5d 83.2d 86.9d 86.5d 86.8d
2 245t 2451t 263t 33.7t 2451t 26.0t 26.1t
3 329t 32.7t 379t 71.8d 33.0t 329t 33.7t
4 3765 374s 346 4335 37.8s 38.8s 39.6s
5 48.2d 48.1d 50.9 d 476d 48.1d 46.2 d 48.3d
6 75.1d 75.0d 251t 83.7d 75.4d 249d 26.1t
7 128.9d 128.4d 45.8d 449d 128.4d 46.0 d 455 d
8 137.3s 136.8s 73.8s 85.7 s 1375s 73.0s 74.7 s
9 43.2d 43.2d 465 d 48.9d 43.1d 47.1d 47.1d
10 49.8d 496 d 46.4d 41.0d 49.4d 45.9 d 45.9d
11 50.7 s 50.7 s 489s 50.4s 50.7 s 4895 48.6s
12 30.2t 30.1t 280t 35.4t 32.1t 2781t 275t
13 38.6d 38.5d 40.8d 749s 37.6d 37.4d 38.1d
14 78.6d 78.7d 76.0d 78.6d 78.8d 75.8d 77.7d
15 388t 385t 425t 39.8t 39.0t 385t 455t
16 85.8d 85.4d 726d 82.4d 85.6d 82.4d 83.9d
17 92.6d 92.2d 62.7d 61.8d 92.7d 63.1d 63.1d
18 79.3t 7881t 263 ¢ 772t 79.3t 796t 80.6t
19 523t 52.3t 56.8 t 490t 523t 533t 543t
21 493t 493t 495t 476t 49.4t 497t 50.3t
22 13.3q 13.3q 13.7q 135q 1349 139¢ 13.8q
1-OMe 555 q 57.3¢ 56.3 q 56.0 q 57.4q 56.5 q 56.4 q
6-OMe 59.0 q

16-OMe 56.5 q 56.2 q 5794 56.4 q 56.6 q 56.5 q
18-OMe 57.8q 59.6 q 59.3 q 59.7 q 59.6 q 59.7 q
8-0CO 1700 s

8-OCOCH3 21.8q

14-0CO 166.4 5 166.7 s 166.2 s 1716s 1733s
14-OCOCHj3 2169 21.4q
& 130.0 s 137.1s 1227 s

2 131.8d 128.8d 131.8d

3/ 113.4d 129.9d 113.9d

4 163.4 s 132.9d 163.6 5

5’ 113.4d 129.9d 113.9d

6’ 131.8d 128.8d 131.8d

4-OMe 59.8 q 55.6

SEAE 10 2 16-epipyroaconine. 3.27,3.17 (% 3H, s, 3XOMe), 7.46 (2H, t, J = 7.2 Hz,

tEY 11: MK, 75110 CauHaNOw. H-3', 5", 7.57 (H, t, J = 7.2 Hz, H-4"), 8.03 2H, d, J =
ESI-MS m/z: 646.32 [M+H]*. H-NMR (600 MHz, 7.2 Hz, H-2', 6"); 3C-NMR HI%# W% 3. UL %k
CDCl3) 6: 1.10 (3H, t, J = 7.2 Hz, N-CH.CH3), 3.30,  SrikikiE—5d, e b&4 11 4 aconitine.
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#=3 1A 9~16 B *C-NMR £#E (150 MHz, CDCls)
Table 3 3C-NMR data of compounds 9—16 (150 MHz, CDCls)

A 9 10 11 12 13 14 15/16
1 86.5d 83.5d 83.5d 85.4d 84.1d 83.9d 83.8d
2 2781 31.3t 359t 265t 26.3t 26.0t 26.0t
3 32.3t 71.8d 71.7d 354t 318t 32.2t 32.1t
4 39.2s 43.8s 43.2s 39.2s 38.65s 376s 375s
5 45.7d 479d 46.9d 494d 43.4d 43.2d 43.3d
6 259t 84.2d 825d 84.4d 90.6d 90.81 90.8d
7 46.0d 41.7d 44.8d 45.3d 8855 8855 88.5s
8 73.1s 449 99.2s 92.3s 77.7s 7765 77.3s
9 47.1d 49.0d 44.3d 448d 49.8d 50.3d 50.3d
10 37.7d 40.6d 41.0d 41.1d 46.1d 46.1d 38.2d
11 489s 51.3s 50.15s 50.1s 49.0s 49.0s 49.0s
12 247t 336t 33.7t 36.81t 289t 289t 28.6t
13 459d 785s 74.2s 74.3d 38.3d 38.0d 46.2d
14 75.7d 76.6d 79.0d 79.1d 84.4d 83.9d 84.1d
15 384t 212.4s 78.9d 80.4d 336t 336t 336t
16 82.3d 85.9d 90.1d 90.3d 82.8d 825d 825d
17 63.1d 62.3d 61.3d 61.2d 64.9d 64.6 d 64.6 d
18 68.9t 77.0t 756t 79.0t 67.81 69.5t 69.7 t
19 53.1t 49.3t 471t 53.3t 52.7t 523t 52.2t
21 49.7t 480t 49.1t 49.2 t 51.2t 509t 509t
22 13.8¢ 13.2q 135 136 q 14.1q 14.1q 14.1q
1-OMe 56.5q 56.1q 56.1q 56.4 55.8 55.7 q 55.8
6-OMe 58.0 q 58.1q 58.2 57.8q 58.2 q 5794
14-OMe 57.9q 57.8q 57.8q
16-OMe 56.6 q 62.2 61.2q 61.6q  56.3( 56.3 q 56.2 q
18-OMe 59.4 59.3q 59.2 q
8-OCOCHs 1726s 172.6s
8-OCOCH; 21.6 216
14-0CO 166.2 s 166.3 s
1’ 1299s 130.0s
2! 129.7d 129.8d
3 128.8d 128.8d
4’ 1335d 133.4d
5’ 129.7d 129.8d
6’ 128.8d 128.8d
18-0CO 164.1s 167.8 s
1" 127.1s 114.7 s
2" 133.1s 1418 s
3" 130.1d 120.8d
4" 133.6d 134.9d
5" 129.4d 122.6d
6" 131.0d 130.4d
1" 1758 s 174.8s/177.0 s
2 35.3d 39.5d/41.4 1t
3" 37.0t 39.31/37.4d
4" 179.8 s 173.6s/170.0 s
5m 16.3q 18.4q/17.9 q
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tEY 12: Atk R, 53 CaaHaNO1o
ESI-MS m/z: 630.32 [M-+H]*. H-NMR (600 MHz,
CDCly) 6: 1.07 (3H, t, J = 7.2 Hz, N-CH,CHs), 3.26,
3.15 (% 3H, s, 2X OMe), 7.45 (2H, t, J = 7.2 Hz, H-3,
5, 7.56 (1H, t, J = 7.2 Hz, H-4"), 8.02 (2H, d, J = 7.2
Hz, H-2', 6'); 3C-NMR (4 3% 3. VL RS
R kE BB, MEENHNEY 12 N
3-deoxyaconitine,

&M 13: BkAR, 70130 CsHaNO7.
ESI-MS m/z: 468.29 [M+H]*. H-NMR (600 MHz,
CDCl3) 6: 1.09 (3H, t, J = 7.2 Hz, N-CH,CHs), 3.54,
3.37, 3.26, 3.08 (% 3H, s, 4XOMe); “C-NMR [#1%k
P W% 3. DL B 5 OCHRE A —F 24,
EWAH) 13 24 lycoctonine.

A 14: AERAR, 530 CaHsoN2O100
ESI-MS m/z: 683.35 [M+H]*. 'H-NMR (600 MHz,
CDCls) 6: 1.10 (3H, t, J = 7.2 Hz, N-CH,CHs), 3.45,
3.40, 3.36, 3.26 (% 3H, s, 4X OMe); BC-NMR 1%k
PR 3. DA REER S SOk A — 5, s
EWAW) 14 24 methyllycaconitine .

th&% 15 Ff1 16 Atk R, 41X
C37H53N3010. ESI-MS m/z: 700.38 [M+H]*; IH-NMR
(600 MHz, CDCl3) & 1.08 (3H, t, J = 7.2 Hz, H-22),
11.09/11.13 (1H, brs, NH), 8.65 (1H, m, H-3'), 7.95
(1H, m, H-6", 7.75 (1H, m, H-4"), 7.08 (1H, m, H-5');
BBC-NMR [F#s W3R 3. PA_E 2 5 SCRik k& 254
7, WA 15 A1 16 N5 X by i A=
YIRs RS, Bl delsemine A 1 B.

4 iR

AT FE IR 8 2 Sk AR 5 S A 53 B 4 5
16 MEEY), BFE 1AL SLBA Cio- — s 4
WA 15 st EY (wEY) 2~16), AHE 34
7,17 Wi Cro- s BT 9 LA Coo-—
il A= WA 3 AN AR Cro- W EWINN, FF 5
FEAR AR () A 5 Sk SRR 7K 5 3k R AE VD
BT FFERS), A i — PR T 2 M A S )
W B I, R HAE YA S KRR T S5 KR,
W9 J5 ST AR iE MR Fe b it 1 — €
Fedie BEFURH, Cio- kA YIHIE W B A PR
PU R AN B IEERT29, RS BRA 7 B9 B
A E AT A TR 2, RS A
Rt 2%
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