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A new diterpenoid alkaloid of aconitine from Aconitum carmichaeli
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ABSTRACT: AIM To study the chemical constituents from Aconitum carmichaeli Debx. METHODS The
extract from A. carmichaeli was isolated and purified by macroporous resin and preparative liquid chromatography,
then the structures of obtained compounds were identified by physicochemical properties and spectral data.
RESULTS Three compounds were isolated and identified as 1-OH-a-neoline (1), songorine (2), talatizamine
(3), among which compound 1 was the chiral isomer of 1-hydroxyl group of neoline and named as aconline.
CONCLUSION  Compounds 1 is a new diterpenoid alkaloid of aconitine.
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MNBHET (MRARZ), HEEFHHEY S
3k Aconitum carmichaeli Debx. BT HERAR , HBE - |
L PRI, AREE, BHARRMERIE, RE ke
AU, AR AR RS 32 B 1 Sk s s A e
o R B Tl SR EE R R, B3k
BB A= Wy R Y B DR A B W R R S, XU
RV CR, TEE ) S S R Y, R
TENEH RS, HAMRBMHIR . MM ZEUREM,
B2 230 RO AR H B ONERENE, DT RR 1%
AT N P e R 1 S i 28 il A e ) I H
R T BRI 2 v 2 S B LR 2 A ) 1, R
FAASCZYI N AT REPE , A 290 30 5 Bl /K A 1 g
SOKAR, Sy B R 3 i Sk A e, Horh
1A e E Y.

1 ##

MicroTOF-Q Jit ¥ {X . ASR-500 #% i 3t 4i% 1%,
W F $8 [ Bruker 2375 Waters €2695 i RUBUM (4 3%
X, Wy H 3£ E Waters 23 @] ; Thermo Nicolet IR100
LML, W A 36 E Thermo A Fl; il £ A%+
Hedera ODS-2 C; (10 mmx250 mm, 5 pm); ELSD
6000 Z& AOGHU K, W H3EE Auter A5 R-
114 Jighe 2 K AL, W A%t Buchi 22 7]; MS-105DU
B R, WA SR E-FE M 24 LGJI8-D
B VR TR AL, W A o 2 ] AR 3l AR
NS

SRR NE , W B b TR R R A BR A
JERFR (IS JBZ-0866, 4l KT 98.0%), WH
AUt MR ROR A BRA ] AB-8 RALA R,
WA E A e RHCA BRA ], =IO, &
Mg, WER @Al KOpBAiK, HaulRsh o
Bréati,

NS0 22N, G at b B 2 R R 4
ENHEREREY Sk Aconitum carmichaeli Debx.
TR BEAR
2 REESSH

IREEN YR 15 kg, ITEAALTS 250 g, & T
R P IARIE 2 K, 55 1 KoK 40 L, mFART
B h, AW, 2 Wk 35 L, NG &
30 min, JEHZGW, SIF 2 WIEW, #E 6 h, ¥
HZAES0 C, EigwodE. B2.5 L Bk AB-8
KALBHAG, B2, KUEZRERAE, MAZ
W, RS A B K 25 Lk LR TS,
WU 15% 2B, 0.1% H R, & 0. 1% H R 1
15% LB45 10 L BEfBd, WCER BRI, )R [l iy
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F, WERTE, SRS, H 80% CBER i,
SR [ ISR ARSI CIE (A) -0.2%
=L (B), BEVEM (0~50 min, 11% ~
21% A); BB 5.0 mL/min; H & 30 C,
ELSD £l £ S ARA B & 2. 8 L/min; A E R
FE 110 C ], WegE W s il 2= b ar, R0 T4,
BEEY 1 (75 mg) . 2 (20 mg) . 3 (15 mg) (f#
BEIFE] 20590 23,6, 17.8 ., 30. 8 min)
3 GHERE

EW 1. HEIEER R, MR B
FlROEEME,; [al,,=4° (¢=0.1, MeOH), %
HhtiE (MeOH) TERAWY, #AANEA o, B-
ARG, IR GG E/REIE (3527 em™) BI%E
TEMC 1 3 B o e A6 0 AT LI 53 5 7 U m/z
438.282 9 [M+H]" (iH51EM 438.285 5), HixE
TN C,,HyNO, ANEAE R 6, BLAh, 75
TERE IR AT SR E] m/z: 420.272° 5 [M+H-H,0]",
388.246 6 [ M+H-CH,0H-H,0]", 356.221 0 [ M+
H-2CH,0H-H,0 ] 588 i & i, 75 5 S i o i
A

E'H-NMR % "7, 8, 4.17 (1H, s). 4.45
(1H, d) 25045 2 S0l RE b i Ak B 115
5, 8,3.27 (3H, s) . 3.30 (3H, s). 3.46 (3H,
s) A 3 AN HE 5 S, 6, 1.30 (3H, t,
J=14.3 Hz) NWARLHFETHE (N-CH,-CH,) Fi¥
5% ; 7EC-NMR i, 25 24 MfsS, H
8.58.8, 55.7, 57.9 &b A B4y th v RE R 3 A iE A
AR BEAE S, 8. 70.8, 74.1, 75.2 Ab4y B4 H: 3
MERIEES, HARWLE 1, i HMBC i&nl %1, H-
1 (64.17) 5 C-3 (828.2), C-10 (844.1) #H
X, H-5 (6 2.26) 5 C-18 (6 79.0), C-17 (6
64.2) . C-19 (8 57.8), C-7 (653.8). C-10 (&
44.1), C-4 (638.2), C-11 (850.3) M=%, H-6
(64.47) 5 C4 (638.2), C-8 (874.1), C-17
(664.2) MK, H-7 (62.48) 5 C-6 (582.4).
C-8 (674.1). C-9 (648.0). C-11 (850.3) . C-
15 (86 41.9), C-17 (6 64.2) A%, H9 (6
2.38) 5C-8 (874.1). C-13 (841.1) #M%, H-
15 (6 2.86, 2.50) 5 C-7 (6 53.8). C-13 (&
41.1), C-16 (5 82.7) #%, H-16 (83.54) 5
C-14 (8675.2), C-23 (855.7). C-12 (6 30.8)
A, H-17 (8 3.55) 5 C-6 (682.4), C-8 (8
74.1). C-19 (857.8), C-11 (8 50.3), C-5 (&
43.4) #12e, H-18 (6 3.48, 3.52) 5 C-3 (6
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28.2)., C-4 (6538.2), C-5 (643.4), C-19 (6
57.8) AH K, H-19 (6 3.37, 3.24) 5 C-3 (6
28.2). C-5 (6 43.4), C-7 (6 53.8)., C-8 (6
74.1) #5%, 18-OCH, (48 3.27) 5 C-18 (6
79.0) A1 5%, 16-OCH, (6 3.30) 5 C-16 (6
82.7) #3&, 6-OCH, (8 3.46) 5 C-6 (5 82.4)
MR, 8, 1.30 (3H) HA LW H Emk (N-CH,-
CH,) A&, Fmzs# WK 1, LI HMBC, H-H
COSY JE#EATHIE, LA 2,
*£1 &% 1'"H-NMR,"”C-NMR #1F
Tab.1 'H-NMR and “C-NMR data on compound 1

' d¢ Oy

1 70. 8 4.17(1H,s)

2 28.1 1.58(1H,m),1.83(1H,m)
3 28.2 2.18(1H,m) ,2.07(1H,m)
4 38.2 —

5 43.4 2.26(1H,d,J=6.6 Hz)

6 82.4 4.47(1H,d,J=7.2 Hz)

7 53.8 2.48(1H,s)

8 74. 1 —

9 48.0 2.38(1H,dd,/=4.8,5. 1 Hz)
10 44.1 1.94(1H,m)

11 50.3 —

12 30.8 1.89(1H,dd,/=4.7,4.5 Hz) ,2. 09(1H,m)
13 41.1 2.40(1H,dd,/=4.8,5. 1 Hz)
14 75.2 4.45(1H,d,J=4.8 Hz)
15 41.9 2.86(1H,m) ,2.50(1H,m)
16 82.7 3.54(1H,m)

17 64.2 3.55(1H,s)

18 79.0 3.48(1H,d,J=6.3 Hz),3.52(1H,d,J=10.0 Hz)

19  57.8 3.37(1H,d,J=4.5 Hz) ,3.24(1H,d,J=1.9 Hz)

N-CH; 49.0 3.33(1H,d,J=7.2 Hz),3.26(1H,d,J=8.0 Hz)
N-CH,-CH, 10. 4 1.30(3H,t, J=14.3 Hz)

18-OCH; 58.8 3.27(3H,s)
16-OCH; 55.7 3.30(3H,s)
6-0CH, 57.9 3.46(3H,s)

B1 HEW144

Fig.1 Structures of compounds 1

AFSCHR [12-15] Al ] TP A S

T MR CosY, #isky HMBC
B2 &% 1XE COSY, HMBC XEBk
Fig.2 Key COSY and HMBC correlations of compound 1

Je BT M IE, i # H-NMR ( C,D;N, 500 MHz) ."C-
NMR (C,D;N, 125 MHz) #dis W3 2, mIRI477E
B 255, WO L&Y 1 TREN e BT I T R
MR, 5EESH N 1-AORER T2 R

M TFARRL A, T 10 R A TR RE S 1Y
PAREE (o) B, BUET 17 AL F 15 57 B, L, A
It DS A 78 B A iy XA 8 g e A DA T
ARUKS A FREER L0 88 kA AR 1R, I
IF 1 A7 AT BB AR R DL 3,

H A%, A B%F H-1, H-2, H-3, A 4P
Wk EJF H-6, H-10, H-17, H-18, H-19, LI} =8
Ii] BELAS: B A 56 B 1+ H-20, H-21 0 i & A i F
FealE H-1 R 835 % 8 (8, 4.17~4.45), H-
17 W m &St (6, 3.55~2.93); H-18 H1 2
ANEACANT AT, il dd 1B 5, 3. 50 {7 B
e, IR SAE 22 R AR R, Hid 1 A~E
WG E S, 3.69, 511 R6, 3.42, K5
dg, H-19 2 NEAE 1AM S, 3.37 BE S,
2.84, 5118, 3.24 BE S5, 2.39, RIFEH R[]
ERE, MiEZRZEME R, N R IR
W, WAL, MmN S, 1.30
xS, 1.01, MR mEs#Esl, Kitk, H-1, H-
17, H-1I8 1244, H-19 245, N ER
I (H-21) AIYESN A BRA7 AR 40 1A 2 2 1)
FRIE, WL 3,

G 1 N SR mas e, M 1-F A
(R 7K il S i AILBE R A3 A, e 1A FPETE -OH k1
BF T o) — e e, & AFHREENEL, 5
Sk, NOESY i nJ JF — A B il sz R kg B, Hoh H-1
M H-12, H-6 F1 H-9/H-18, H-16 1 H-13/H-7., H-
17 #1 H-12/H-3, H-18 Fl H-5/H-21, N-CH,-CH,
H1 H-18/18-0CH, Z[i]4 NOE )i ,
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Tab.2 'H-NMR and “C-NMR data on aconline and neoline
i AT Je Wt
8C SH 8C 8!—1
1 70. 8 4.17(1H,s) 72.4 4.45(1H,s)
2 28. 1 1.58(1H,m),1.83(1H,m) 30.0 1.65(1H,m),1.74(1H,m)
3 28.2 2.18(1H,m),2.07(1H,m) 29.7 2.48(1H,m),2.33(1H,m)
4 38.2 — 38.4 —
5 43.4 2.26(1H,d,J=6.6 Hz) 45.1 2.24(1H,d. J=6.6 Hz)
6 82.4 4.47(1H,d,J=17.2 Hz) 83.2 4.39(1H,d,J=6.5 Hz)
7 53.8 2.48(1H,s) 52.4 2.22(1H,brs)
8 74. 1 — 74.3 —
9 48.0 2.38(1H,dd,/=4.8,5.1 Hz) 44.3 2.11(1H,dd,J=5.6,5.7 Hz)
10 44. 1 1.94(1H,m) 48.4 1.85(1H,dd. J=5.5 Hz)
11 50.3 — 49.7 —
12 30.8 1.89(1H,dd,/=4.7,4.5 Hz) ,2.09(1H,m) 29.3 2.00(1H,m),1.79(1H,m)
13 41. 1 2.40(1H,dd,/=4.8,5.1 Hz) 40.3 2.35(1H,m)
14 75.2 4.45(1H,d,J=4.8 Hz) 76.2 4.42(1H,brs)
15 41.9 2.86(1H,m),2.50( 1H,m) 42.9 2.75(1H,dd,J=7.8,7.8 Hz) ,2.46(1H,dd,J=3.4,8.7 Hz)
16 82.7 3.54(1H,m) 81.8 3.85(1H,brd)
17 64.2 3.55(1H,s) 64. 1 2.93(1H,s)
18 79.0 3.48(1H,d,J=6.3 Hz),3.52(1H,d,/=10.0 Hz)  80.4 3.69(1H,d,J=8.0 Hz) ,3.42(1H,d,J=8.0 Hz)
19 57.8  3.37(1H,d,J=4.5 Hz) ,3.24(1H,d,J=1.9 Hz)  57.2 2.84(1H,d,10.5 Hz) ,2.39( 1H,d,10. 3 Hz)
N-CH; 49.0 3.33(1H,d,J=7.2 Hz),3.26(1H,d,J=8.0 Hz) 48. 4 3.51(1H,brt),2.38(1H,brt)
N-CH,-CH;  10.4 1.30(3H,t,/=14.3 Hz) 13.2 1.01(3H,t,/=14.3 Hz)
18-0CH,  58.8 3.27(3H,s) 58.0 3.26(3H,s)
16-OCH; 55.7 3.30(3H,s) 56.5 3.32(3H,s)
6-OCH;4 57.9 3.46(3H,s) 59.4 3.49(3H,s)
OCH;,
CHy
CH,
meo'
B. T
3 EFAT., RETHRME
Fig.3 Chemical shifts of aconline and neoline
®3 1-RETERHNSIEHFE
Tab.3 Hydrogen spectrum characteristics of 1-hydroxyl stereoisomerism
o T T Je Wt
1-F2 5L o ¥ 1Y 1- ¥ 5L B H Y
H-1 4.17(1H,s) 4.45(1H,s)
H-17 3.55(1H,s) 2.93(1H,s)
H-18 3.52(1H,d),3.48(1H,d) (E&E 3. 50 1y t i) 3.69(1H,d),3.42(1H,d)
H-19 3.37(1H,d),3.24(1H,d) 2.84(1H,d),2.39(1H,d)
H-21 1.30(3H,1) 1.01(3H,1)
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Gy SR 2 2w AR, (EEY 1 H-1 5 H-
17 261, A NOE L0, 1fiJe B 2% W & J& K ),
76 NOE 5, Win & e & - RENFHE R0

0

48 46 44 42 40 38 3.6 3.4 32 3028 26
A JBER

R, RHA AN EAT T, A EE Sk i
1-a-OH L5, ULIE 4,

H-17

438 46 44 42 40 38 3.6 34 32 30 2.8 26
B. FA[g*

E4 RBER., ZE77 1D NOE if

Fig. 4 1D NOE spectra for neoline and aconline

a4 2. AEK K, ESI-MS m/z:358[ M+H ™,
4+ & C,H,NO,,'H-NMR ( C,D,N, 500 MHz)
8: 5.51, 5.48 (brs, 1H, H-17), 4.68 (s, 1H,
H-15), 1.21 (t, J=14.3 Hz, 3H, -NCH,CH,),
0.68 (s, 3H, 18-CH,);"C-NMR ( C,D,N, 125
MHz) &: 69.3 (C-1), 31.7 (C-2), 37.5 (C-
3), 34.8 (C-4), 48.9 (C-5), 22.8 (C-6),
44.1 (C-7), 49.1 (C-8), 37.0 (C-9), 52.9
(C-10), 38.7 (C-11), 209.0 (C-12), 54.5 (C-
13), 31.1 (C-14), 76.7 (C-15), 151.7 (C-
16), 110.9 (C-17), 25.5 (C-18), 57.0 (C-
19), 65.4 (C-20), 52.5 (C-21), 11.7 (C-22),
DL BB 5ok [19] i —3%, e AR
RR,

AW 3. B ESI-MS m/z:422[ M+H ",
473 C,H,NO, ,"H-NMR ( C,D,N, 500 MHz)
8: 3.27, 3.26, 3.20 (s, 3H, -OCH,x3), 1.28
(t,J=12.5 Hz, 3H,-NCH,CH, ) ; "C-NMR ( C,D,N,
125 MHz)6:83.0 (C-1), 25.2 (C-2), 29.7 (C-
3), 38.1 (C-4), 34.5 (C-5), 22.6 (C-6),
41.4 (C-7), 73.8 (C-8), 47.0 (C-9), 46.4
(C-10), 49.3 (C-11), 28.2 (C-12), 45.1 (C-
13), 75.1 (C-14), 40.6 (C-15), 82.7 (C-16),
62.5 (C-17), 78.4 (C-18), 51.4 (C-19), 49.4
(C-20), 11.5 (C-21), 55.4 (C-22), 55.8 (C-

23), 58.9 (C-24), VL F¥ES Cik [20] HRiE
—E, WO NIE R Sk

S0
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Chemical constituents from endophytic fungus Fusarium solani of

Cordyceps sinensis
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ABSTRACT: AIM To study the chemical constituents from endophytic fungus Fusarium solani of Cordyceps
sinensis (Berk. ) Sacc. METHODS The ethyl acetate extract from Fusarium solani was isolated and purified by
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