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Chemical constituents of Aconiti Lateralis Radix Praeparata
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Abstract: Objective To investigate the chemical constituents of Aconiti Lateralis Radix Praeparata. Methods The constituents
were isolated by silica gel, neutral alumina, Sephadex LH-20 gel, and medium-pressure MCI columns, and their structures were
identified by chemical properties and spectroscopic analyses. Results Eighteen compounds were isolated and their structures were
elucidated as mesaconitine (1), aconitine (2), hypaconitine (3), 14-benzoylhypaconitine (4), 14-benzoylmesacontine (5),
14-benzoyaconitine (6), chasmanine (7), talatisamine (8), neoline (9), karakoline (10), fuziline (11), songorine (12), isotalatizidine (13),
senbusine B (14), 16B-hydroxycardiopetaline (15), columbianine (16), benzoic acid (17), and 6-hydroxymethyl-3-pyridinol (18).
Conclusion Compounds 15—18 are obtained from this plant for the first time.
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K1~ Aconiti Lateralis Radix Praeparata NE
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)71 (ESI-MS. NMR) 433 % 52 b 7 1% Sk il
(mesaconitine, 1) %3LHil (aconitine, 2). K%k
fik Chypaconitine, 3D LR S (14-benzoyl-
hypaconitine, 4). ZKH B S 3k0 (14-benzoyl-
mesacontine, 5) 7 8 5 Sk ( 14-benzoyaconitine,
6). A6 1% 7 (chasmanine, 7). 371 S 1% (talati-
samine, 8). JEH A (neoline, 9). Z R LK
(karakoline, 10). P75 R (fuziline, 11). #EA%/K
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5 3L (songorine, 12). FisH %3k (iso-
talatizidine, 13). JII|fff 7§ B (senbusine B, 14).
16B-F2 JE 0o 2R 42 B, ( 16B-hydroxycardiopetaline ,
15). #1853k (columbianine, 16). 7 H R
(benzoic acid, 17). 6-hydroxymethyl-3-pyridinol
(18). o, (&) 15~18 A RNZAEY + 4y
ESECIR
1 UE5H

Bruker AM—3500 B E3EHR1 (F5[E Bruker 2
7] ); LTQ Orbitrap XL Spectrometer (3[E Thermo
Fisher Scientific 2~ 7]); /2 (I EIL GF254 5
PEAACERIE 0 & Ak 22 TS Al il
Y0 A B rEAL ) BEIR Sephadex LH-20 I H
K GE ~l; MCIWHHA=32A7]; A
A B A IR E R A PR 2wl s gk
FEE H AL T s iR B Karl Fischer
NI

BT 2R DU )T e U RO AT
PR, SRS A 2009 4F 6 H 30 H. & EE
FRE B2 IR 50T SR AW I 03 285 h B
B SL Y S Sk Aconitum carmichaeli Debx. ff]
TR
2 REESE

T 6 kg, 85%LMEREEN 3 Ik, FFX2 hE
PET- AR 2.5 kg, 0T pHAE M 1 TR
KT pHAE A 8, LLAFEEIAI 4 UG, Wk
31 (10.6 g); FE/KEHN pH HIH 2 10, HKIXLL
GG BEROER, 1E T REAR 4 Xaw)s &+
A 43 B4 11 (25.0 g)+ T (5.2 g+ IV (30.7 g,
S O VO AVAH VA 7 = 0 = R N R e
EAAE (A% . Sephadex LH-20 ¥ufiit, 4544k
MCI 3% 735, N LIBT3 2543 2059 1(47 mg) .
2 (10 mg); A I A5 EAE T 3 (18 mg). 4
(7mg). 5 (18mg). 6 (7Tmg). 7 (9mg). 8 (15
mg); M IV 54753 B3 5] T 9(14 mg). 10(28 mg).
11 (14 mg). 12 (11 mg). 13 (12 mg). 14 (11 mg).
15 (12 mg). 16 (16 mg). 17 (28 mg). 18 (8 mg),
3 FHEE

WEW 1. AR GE-FE; 5X R
A AR EIR ) (0 S BH T ; ESI-MS m/z: 632 [M+H] .
'H-NMR (600 MHz, DMSO-d) J: 7.96 (2H, m, H-3',
5", 7.67 (1H, m, H-4), 7.57 (2H, t, J = 7.8 Hz, H-2',
6", 481 (IH, d, J = 5.4 Hz, H-14), 4.46 (1H, brs,

15-OH), 4.34 (1H, d, J = 6.6 Hz, H-16), 4.32 (1H, m,
H-15), 3.96 (1H, d, J = 6.0 Hz, H-1), 3.56, 3.19, 3.18,
3.13 (% 3H, s, -OCH3), 2.16 (3H, s, -NCHj3), 1.34
(3H, s, -COCH3); "*C-NMR (150 MHz, DMSO-dj) 6:
21.0 (-COCHs), 35.2 (C-12), 37.5 (C-2), 40.0 (C-10),
422 (C-4), 43.3 (-NCHs), 43.8 (C-9), 44.4 (C-7), 44.7
(C-5), 48.6 (C-19), 49.1 (C-11), 55.4, 57.9, 58.1, 61.0
(-OCHj3), 61.4 (C-17), 66.4 (C-13), 71.5 (C-3), 74.1
(C-18), 78.2 (C-15), 78.7 (C-14), 83.0 (C-1), 81.6
(C-6), 91.1 (C-16), 91.2 (C-8), 128.8 (C-3’, 5'), 129.1
(C-2', 6), 1295 (C-1'), 1335 (C-4), 165.3
(-COCg¢Hs), 171.6 (-COCH3). LA Hdh 5 Skikis
SEA P, MO R 1 Sk

&Y 2. ARER CRAG-FED; 5o R
A B BIAR 71 b (6 S B 1 s ESI-MS m/z: 646 [M+H]';
ZMEDE SN 7R TLC &2 I
JEIF, RE(E—5, HIRAJE ISR NI, e
B 2 by Sk

&Y 3. ARAR CRAG-FED; 5 R
A AR IR 7 (0 S B ; ESI-MS m/z: 616 [M+H] .
'H-NMR (600 MHz, DMSO-d¢) d: 7.97 (2H, m, H-3',
5%, 7.67 (1H, m, H-4), 7.57 (2H, t, J = 7.8 Hz, H-2',
6), 4.82 (1H, d, J = 5.4 Hz, H-14), 4.71 (1H, s, 8-OH),
434 (1H, d, J = 6.6 Hz, H-16), 4.32 (1H, m, H-15),
3.89 (1H, d, J = 6.6 Hz, H-1), 3.56, 3.18, 3.17, 3.09 (%
3H, s, -OCHs), 2.18 (3H, s, -NCH3), 1.32 (3H, s,
-COCH3); "C-NMR (150 MHz, DMSO-dg) 6: 21.5
(-COCH3), 21.6 (C-2), 26.3 (C-12), 34.6 (C-3), 37.9
(C-10), 39.3 (C-4), 40.5 (C-13), 42.8 (-NCHs), 43.9
(C-7), 44.8 (C-9), 48.2 (C-5), 49.8 (C-11), 55.8, 58.2,
59.0, 61.6 (-OCH3), 56.1 (C-19), 62.1 (C-17), 78.8
(C-14), 79.2 (C-15), 79.9 (C-18), 83.2 (C-6), 84.4
(C-1), 91.6 (C-16), 91.7 (C-8), 129.3 (C-3', 5'), 129.6
(C-2', 6), 130.0 (C-1'), 1340 (C-4), 1658
(-COCg¢Hs), 1722 (-COCH3). LA Hdl 5 ckikiE
SEA P, MR 3 RS S

EY 4. LEE (EO-TED; 55 R m
AR ) S 8 B PH Tk 5 ESI-MS m/z: 574 [M+H] .
'H-NMR (600 MHz, CsDsN) 8: 7.97 (2H, m, H-3', 5"),
7.63 (1H, m, H-4), 7.51 (2H, t, J = 7.8 Hz, H-2, 6),
475 (1H, d, J = 6.0 Hz, H-14), 4.11 (1H, brs, OH-8),
435 (1H, d, J = 6.6 Hz, H-16), 3.97 (1H, d, J = 6.6
Hz, H-15), 3.70 (1H, d, J = 6.2 Hz, H-1), 3.53, 3.20,
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3.19,3.16 (% 3H, s, -OCH3), 2.18 (3H, s, -NCH3); *C-
NMR (150 MHz, CsDsN) d: 21.0 (C-2), 35.1 (C-3),
37.5 (C-12), 39.0 (C-4), 39.9 (C-10), 42.5 (C-10), 43.3
(-NCHj3), 45.1 (C-9), 48.3 (C-5), 49.3 (C-11), 55.3,
58.1, 61.0, 61.7 (-OCH3), 57.3 (C-19), 66.8 (C-17),
72.2 (C-13), 74.4 (C-8), 76.8 (C-18), 79.6 (C-14), 80.6
(C-15), 82.1 (C-6), 83.1 (C-1), 92.0 (C-16), 128.4
(C-3', 5'), 129.4 (C-1"), 130.3 (C-2', 6'), 132.9 (C-4"),
165.5 (COCeHs)o LA - %dfa 5 SCikaR i st A— 5!
W A 4 2R TR IR S

wEY 5. ks CRU-FED; 5o m
%%'Eﬁﬁﬁﬁﬁuwézﬁar ; ESI-MS m/z: 590 [M—I—H] .
'H-NMR (600 MHz, CD;OD) : 8.09 (2H, m, H-3',
5), 7.59 (1H, m, H-4), 7.48 (2H, t, J = 7.8 Hz, H-2,
6), 5.01 (1H, d, J= 6.0 Hz, H-14), 4.57 (1H, d, J= 6.2
Hz, H-6), 4.23 (1H, d, J = 7.2 Hz, H-15), 3.70, 3.39,
3.35,3.32 (% 3H, s, -OCH3), 3.18 (1H, d, J = 7.2 Hz,
H-16), 2.48 (3H, s, -NCH3); “C-NMR (150 MHz,
CD;0D) d: 37.6 (C-2), 38.1 (C-12), 42.0 (C-10), 42.1
(-NCHj3), 44.6 (C-4), 44.6 (C-13), 45.7 (C-5), 49.7
(C-9), 50.4 (C-7), 51.1 (C-11), 51.9 (C-19), 55.5, 58.7,
58.8, 59.6 (-OCH3), 62.6 (C-17), 70.9 (C-3), 76.4
(C-13), 79.1 (C-8), 79.8 (C-18), 80.9 (C-14), 81.8
(C-15), 82.0 (C-1), 83.5 (C-6), 94.1 (C-16), 128.8
(C-3', 5), 130.4 (C-2', 6'), 131.7 (C-1"), 134.4 (C-4"),
167.8 (COCeHs)o LA - %dfs 15 ik i 3 A — 5!
WS A 5 K R ) Sk

WEW 6: FIkR CEUI-HED; 5o m
AR BRIR ) S (0 S s EST-MS m/z: 604 [M+H] .
A B 5 2R L Sk IR E TLC B2 R
JETFHIEIT, REME—E, HIRBATEH AR N, %
YR AW 6 2K S S

wEW 7. Ak R (CEPR-FED; 5
R AL B AR 5k £8 52 SH s ESI-MS mi/z: 452 [M+
H]". 'H-NMR (600 MHz, CD;OD) 6: 4.24 (1H, d, J =
7.2 Hz, H-6), 4.11 (1H, t, J = 4.2 Hz, H-14), 3.61, 3.55
(#% 1H, Abq, J = 12.0 Hz, H-18a, 18p), 3.34, 3.34,
3.31, 3.27 (% 3H, s, -OCH3), 0.99 (3H, t, J = 7.2 Hz,
-NCH,CH;): "“C-NMR (150 MHz, CD;0D) ## W,
1o DUEBOR S SCmmiE A -8, etk
G0 T RS T,

W) 8: sk Y) (A R-FED; 5
AR AL B B R S (0 2 B s ESI-MS m/z: 422

[M+H]". "H-NMR (600 MHz, CD;0D) 6: 4.07 (1H,
t, J = 4.4 Hz, H-14), 3.36 (1H, dd, J = 6.7 Hz, 4.8 Hz,
H-16), 3.33, 3.28, 3.28 (%% 3H, s, -OCH3), 3.19 (1H,
m, H-1), 3.13, 3.03 (% 1H, Abgq, J = 12.0 Hz, H-18a,
18B), 3.10 (1H, s, H-7), 1.07 (3H, t, J = 7.2 Hz,
-NCH,CH3); "“C-NMR (150 MHz, CD3OD) Hdls W,
# 1o UL EBOR S ok A 50, s et
G 8 hBEhr k.

EY 9: AR (FU-HTED; 5 R
AR AR 5 (0 5L BH T ; EST-MS m/z: 438 [M+-H] .
"H-NMR (600 MHz, DMSO-dq) d: 4.20 (1H, d, J= 6.6
Hz, H-6), 4.18 (1H, t, J= 4.2 Hz, H-14), 3.88 (1H, m,
H-1), 3.44, 3.36, 3.31 (% 3H, s, -OCHj3), 3.33 (1H, m,
H-16), 1.25 (3H, d, J = 7.2 Hz, -NCH,CH3); *C-NMR
(150 MHz, DMSO-ds) s W36 1. DL FEds 5 50k
RIBIEA S, M5 9 e RR .

AW 10: AEFAR GUG-FED; 5 R
A AR ) S (5 5 BH s EST-MS mi/z: 378 [M+-H]'
'H-NMR (60 MHz, CDCl3) 6: 4.22 (1H, t, J = 4.2 Hz,
H-14), 3.70 (1H, brs, H-1), 3.38 (1H, dd, J = 7.2, 6.0
Hz, H-16), 3.34 (3H, s, 16-OCH3), 3.02 (1H, brs,
18-B-OH), 2.78 (1H, s, H-7), 1.11 (3H, t, J = 7.2 Hz,
-NCH,CHj3), 0.88 (3H, s, 18-CH3); "“C-NMR (150
MHz, CDC13) s WL 1. BL R 5 S aE
A5, LAY 10 2R ST

ﬂéﬁ% 11 R Rl i (R - H D
L5 R AL B AR Bt S B s EST-MS m/z: 454
[M-+H]"; "H-NMR (600 MHz, CD;0D) ¢: 4.40 (1H,
d, J = 6.7 Hz, H-16), 4.20 (1H, d, J = 6.7 Hz, H-15),
4.08 (1H, t, J = 4.2 Hz, H-14), 3.80 (1H, brs, H-1),
3.62 (1H, t, J = 6.0 Hz, H-6), 3.42, 3.36, 3.30 (% 3H,
s, -OCH3), 3.62, 3.03 (% 1H, Abq, J = 12.0 Hz, H-
180, 18B), 2.97 (1H, s, H-7), 1.24 (3H, t, J = 7.2 Hz,
-NCH,CH3); "“C-NMR (150 MHz, CD;OD) %4 I,
% 1o VLRSS ScmviE 807, et a
11 AT R,

AW 12: AENR (G-I 5 R
A BT S (5 S BH P s EST-MS mi/z: 358 [M+H]'s
"H-NMR (600 MHz, DMSO-ds) d: 5.30 (1H, s,
H-17a), 5.20 (1H, s, H-17B), 4.33 (1H, s, H-15), 3.88
(1H, brs, H-1), 3.13 (1H, s, H-13), 2.79 (1H, s, H-20),
1.18 (3H, t, J = 7.2 Hz, -NCH,CHj3), 0.88 (3H, s,
18-CH;); "“C-NMR (150 MHz, DMSO-ds) &: 9.8
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F1 &8 7~11F013~16 B9 BC-NMR i
Table 1 "“C-NMR data of compouds 7—11 and 13—16

[L3DA 7 8 9 10 11 13 14 15 16
1 84.3 87.2 71.8 72.7 73.0 72.9 72.6 72.9 72.9
2 24.9 27.1 29.6 30.0 29.6 30.1 26.5 29.2 26.2
3 34.7 28.1 272 31.6 31.7 28.5 31.4 30.9 30.9
4 39.0 39.7 37.7 33.1 39.3 333 38.6 34.2 39.2
5 47.8 47.9 41.6 47.0 492 47.1 41.1 46.1 417
6 81.1 25.8 82.7 25.3 84.6 25.5 25.5 26.0 25.7
7 49.6 47.1 522 453 49.4 45.4 45.1 46.8 452
8 74.0 74.7 74.5 743 79.5 74.5 79.4 75.5 75.5
9 479 46.9 46.1 46.9 452 47.0 47.8 45.5 474
10 45.5 43.0 43.9 443 44.5 44.4 41.7 45.1 47.0
11 50.2 50.0 48.6 49.0 50.5 48.7 50.0 50.3 50.2
12 29.1 29.5 29.0 28.4 29.9 31.7 29.3 30.4 29.5
13 40.2 46.7 40.1 40.0 41.7 40.1 40.3 474 41.1
14 75.8 76.7 73.5 76.2 79.4 76.3 79.2 76.2 76.1
15 38.8 40.1 415 424 76.3 43.6 76.0 45.0 424
16 82.3 83.8 83.1 82.1 92.3 82.2 92.5 73.9 84.2
17 62.8 63.8 61.8 63.6 63.8 63.7 64.5 64.6 65.3
18 80.8 80.6 79.6 27.8 80.7 80.1 79.6 274 67.7
19 542 54.4 56.8 60.4 58.4 55.3 57.7 60.8 57.8
-NCH,CH; 49.1 50.0 49.0 48.6 49.7 49.2 49.9 49.7 49.7
-NCH,CH; 13.6 13.8 12.8 133 12.5 13.4 11.7 115 11.8
1-OCH, 56.3 56.4 - - - - - - -
6-OCHj 575 - 58.5 - 575 - - - -
16-OCH, 57.2 56.6 57.4 56.5 58.4 56.6 575 — 56.5
18-OCH; 60.1 59.7 59.5 - 59.4 60.6 58.7 — -

(-NCH,CHj), 24.8 (C-18), 30.2 (C-2), 30.7 (C-6), 34.9
(C-9), 36.1 (C-11), 37.4 (C-4), 39.0 (C-14), 39.2
(C-3), 40.0 (C-10), 42.9 (C-5), 46.4 (C-7), 47.6
(-NCH,CH3), 51.9 (C-8), 53.2 (C-13), 56.0 (C-19),
64.3 (C-1), 66.8 (C-20), 75.0 (C-15), 110.8 (C-17),
150.0 (C-16), 208.1 (C-12). LA L%k 5 SRR B 5
A3, WA 12 R R Sk

WEW13: AR (CEPE-FED; 5
R AL BT 2 0 S BH M s EST-MS m/z: 408 [M+
H]". 'H-NMR (600 MHz, CD;0D) §: 4.24 (1H, t, J =
4.2 Hz, H-14), 3.78 (1H, brs, H-1), 3.38, 3.33 (% 3H,
s, -OCH3), 3.21, 2.88 (% 1H, Abq, J = 12.0 Hz,
H-18a, 18p), 1.18 (3H, t, J = 7.2 Hz, -NCH,CH3); "*C-
NMR (150 MHz, DMSO-dg) % W38 1. DL %ds
5 SRR A S, M et A 13 s
VAT Sy e

tea 4. EE A (CRPR-FED; S5

R AL B ) Sk (5 52 BH A s ESI-MS mi/z: 424 [M+
H]". 'H-NMR (600 MHz, CD;0OD) 6: 4.39 (1H, d, J =
6.7 Hz, H-16), 4.10 (1H, t, J = 4.2 Hz, H-14), 3.96
(1H, brs, H-1), 3.43, 3.33 (% 3H, s, -OCH3), 3.23,
3.13 (% 1H, Abq, J = 12.0 Hz, H-180, 18f), 3.19 (1H,
s, H-7),3.01 (1H, d, J= 6.7 Hz, H-15), 1.32 (3H, t, J =
7.2 Hz, -NCH,CH3); "C-NMR (150 MHz, CD;0D)
B WL 1. DL EEE S SciRiE S A — 8, g
RS 14 )1 158 B

WEW15: R EHRY) (S fe-H D
55 o R AL AR A 2 5 5 B 1 s ESI-MS m/z: 364
[M+H]". "H-NMR (600 MHz, CD;0D) §: 4.21 (1H,
t, J = 4.8 Hz, H-14), 3.96 (1H, brs, H-1), 3.72 (1H, t,
J=172HzH-16),2.74,2.58 (% 1H, Abq, J = 12.0 Hz,
H-190, 19B), 1.28 (3H, t, J = 7.2 Hz, -NCH,CH;),
0.98 (3H, s, H-18); "C-NMR (150 MHz, CD;0D) %X
WA 1, UL EERE S ok e A 5, ik
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SEAEY 15 4 16B-F2HE 00 322 o

A 16: sEEMRY (CETPL-FEE; 5
A R A B B A AR S € S B s ESI-MS m/z: 394
[M+H]". "H-NMR (600 MHz, CD;0D) ¢: 4.16 (1H,
t, J = 4.2 Hz, H-14), 3.96 (1H, brs, H-1), 3.41, 3.26
(% 1H, Abq, J = 12.0 Hz, H-18a, 18p), 3.32 (1H, m,
H-16), 3.11 (1H, s, H-7), 2.70, 2.53 (% 1H, dd, J =
12.0, 6.7 Hz, H-150, 15p), 1.27 (3H, t, J = 7.2 Hz,
-NCH,CH3); "“C-NMR (150 MHz, CD;OD) %4 i,
F 1o VLB S SckaE A5, et
B 16 988 2 3k

WEW17: Lt CHEE, ESI-MS m/z: 121
[M—H] . "H-NMR (600 MHz, CD;0D) ¢: 8.02 (2H,
m, H-3, 5), 7.58 (1H, m, H-4), 7.46 (2H, m, H-2, 6);
BC-NMR (150 MHz, CD;0D) 6: 129.6 (C-3, 5), 130.9
(C-2, 6), 132.2 (C-1), 134.2 (C-4), 170.1 (-COOH). LA
RO SRR B A S, M A 17
H R

AW 18: R ToE B L (G-I,
ESI-MS m/z: 126 [M+H]". 'H-NMR (600 MHz,
CD;0D) 6: 8.03 (1H, d, J = 2.7 Hz, H-2), 7.35 (1H, d,
J = 8.4 Hz, H-5), 7.23 (1H, dd, J = 8.4, 3.0 Hz, H-4),
4.58 (2H, s, H-1"); "C-NMR (150 MHz, CD;OD) o:
65.2 (C-1"), 123.3 (C-4), 125.1 (C-5), 137.3 (C-2), 152.2
(C-6), 154.7 (C-3). LA_EHd 15 Scihpig A 55,
e A 18 4y 6-hydroxymethyl-3-pyridinol..
S
[ hEZ [S). . 2010.
21 Tk, BR4Er. RAR Cro- il ARk 1A% fid L i 3

(3]

(7]

(8]

[10]

[12]

[13]

(M) 1. RAWWFFETT A, 1989, 1: 6-32.

BO#, O M, &3 MR S Sk
NMR 58 [J]. Pit22A%E, 2010, 27(2): 238-248.
BIEFS, BO6ME, BRAM, &5 FLO b Ak AL A T
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