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Diterpenoid alkaloids in roots of Aconitum hemsleyanum var. circinatum

HE Dan, LIU Wang-yan, GUO Cheng-xin, LI Gui-qiong, DUAN Xiao-yan, XIONG Jiao, SHEN Yong
College of Agriculture and Biotechnology, Yunnan Agricultural University, Kunming 650201, China

Abstract: Objective To study the chemical constituents in the roots of Aconitum hemsleyanum var. circinatum. Methods The
constituents were isolated and purified by silica gel chromatography from the roots of Aconitum hemsleyanum var. circinatum, and
the structures were identified by spectral analysis ('H-NMR, *C-NMR, and MS). Results Seventeen compounds were isolated from
Aconitum hemsleyanum var. circinatum and characterized as sachaconitine (1), 8-O-methylsachaconitine (2), liljestrandisine (3),
talatisamine (4), chasmannine (5), 8-O-methyltalatisamine (6), 14-O-acetyltalatisamine (7), 8-deacetyl-yunaconitine (8), crassicautine
(9), crassicaudine (10), crassicauline A (11), vilmorianine C (12), vilmorianine A (13), yunaconitine (14), transconitine B (15),
kongboendine (16), and franchetine (17). Conclusion Seventeen compounds are isolated from Aconitum hemsleyanum var. circinatu.
Compounds 2—3, 6—7, 9, and 12—16 are isolated from Aconitum hemsleyanum var. circinatum for the first time.
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16). KIESH% (franchetine, 17). HP{LEY 2.
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e 1. BEEERRE KR, 4 T7RAN
Ca3H3:NOy4. ESI-MS (+) m/z: 392 [M+H] . '"H-NMR
(500 MHz, CDCl;) d: 4.14 (1H, t, J = 4.8 Hz, H-14p),
3.35 (3H, s, 16-OCH3), 3.26 (3H, s, 1-OCH3) 3.13
(1H, s, H-17), 1.04 (3H, t, J = 7.2 Hz, NCH,CH;),
0.78 (3H, s, 18-CH3); "“C-NMR (125 MHz, CDCls)
BRI 1. DU EEHE S scakdioE — 80, sk

WED 1 NEELTT .
et 2. At kEERHE R, 27 RN

C24H30NOy. ESI-MS (+) m/z: 406 [M~+H] . '"H-NMR
(600 MHz, CDCl3) 8: 3.96 (1H, t, J = 4.8 Hz, H-14p),
3.26 (3H, s, 16-OCH3), 3.24 (3H, s, 1-OCHj), 3.12
(3H, s, 8-OCHj3), 2.93 (1H, s, H-17), 1.04 (3H, t, J =
7.2 Hz, NCH,CHj3), 0.75 (3H, s, 18-CH;); "“C-NMR
(150 MHz, CDClLy) #t4fs W3 1. LA E#dh 5 Sk
3, M E A 2 N 8- AL T T .

&M 3: BB LERKEAK, 4 TN
Cy3H37NOs. ESI-MS (+) m/z: 408 [M+H] . 'H-NMR
(500 MHz, CDCl3) 6: 4.20 (1H, t, J = 5.0 Hz, H-14p),
3.27 (3H, s, 18-OCH3), 3.23 (3H, s, 1-OCH3), 3.15
(1H, s, H-17), 1.02 (3H, t, J = 7.2 Hz, NCH,CHj3);
PC-NMR (125 MHz, CDCly) ¥ W% 1. PA_E3RE
ScmioE s, et a3 ek,

wEY 40 AESERG R (AED, 57N
C24H3oNOs. ESI-MS (+) m/z: 422 [M~+H] . '"H-NMR
(400 MHz, CDCl3) 6: 4.11 (1H, t, J = 4.7 Hz, H-14p),
3.32 (3H, s, 16-OCH3), 3.27 (3H, s, 1-OCHs), 3.24
(3H, s, 18-OCH3), 3.14 (1H, s, H-17), 1.03 3H, t, J =
7.2 Hz, NCH,CH3); "“C-NMR (100 MHz, CDCl3) %
FEWE 1. ULEEE S otk — 80, et
EW) 4 PSR EER

ey s AmdgR (R, 2 7FRN
C2sH4NOg. ESI-MS (+) m/z: 452 [M~+H] . '"H-NMR
(500 MHz, CDCl3) 6: 4.11 (1H, t, J = 4.6 Hz, H-14p),
3.31 (3H, s, 6-OCH;), 3.30 (3H, s, 16-OCHj), 3.29
(3H, s, 1-OCH3), 3.23 (3H, s, 18-OCH3), 3.15 (1H, s,
H-17), 1.05 3H, t, J = 7.1 Hz, NCH,CH3); "*C-NMR
(125 MHz, CDClLy) #t4fs W3 1. LA E#dh 5 Sk
B, WA 5 AR g T,
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F1 *E&41~9 i BC-NMR (DEPT) ¥R
Table1 *C-NMR (DEPT) data of compounds 1—9
{30 1 2 3 4 5 6 7 8 9

1 86.2d 86.5d 86.2d 86.4d 85.3d 859d 85.8d 83.9d 83.1d
2 260t 26.8t 2571 2581t 262t 260t 262t 351t 334t
3 387t 38.1t 327t 328t 352t 327t 327t 71.8d 72.1d
4 353s 34.8s 38.6 s 38.7s 395s 38.5s 38.5s 44.7 s 433s
5 503d 51.1d 45.7d 37.5d 48.0d 46.2d 353d 49.5d 479d
6 250t 243t 246t 248t 82.2d 236t 250t 83.0d 82.7d
7 45.6d 40.1d 46.4d 45.8d 52.8d 39.9d 454d 48.9d 48.2d
8 72.5s 78.2s 73.5s 72.8s 72.6s 77.8s 73.7s 7358 78.8s
9 46.9d 45.8d 46.2d 47.0d 50.3d 45.5d 46.2d 53.4d 46.1d
10 37.8d 46.2d 46.0d 459d 3844d 45.8d 45.0d 42.1d 359d
11 48.6 s 4935 50.5s 48.7 s 504 s 4935 48.7 s 50.2's 509s
12 283t 28.8t 27.8t 27.7t 28.6t 284t 285t 359t 37.0t
13 45.7d 38.2d 40.5d 46.0d 45.7d 38.0d 46.0d 759s 755s
14 75.6d 753d 75.7d 75.6d 75.8d 75.0d 77.0d 79.8d 79.2d
15 394t 337t 42.1t 383t 395t 332t 409t 419t 4161t
16 82.3d 82.5d 72.4d 82.24d 82.4d 82.2d 81.7d 83.1d 83.9d
17 62.7d 62.7d 63.1d 63.0d 62.4d 62.7d 62.4d 61.9d 61.4d
18 26.2 q 26.6 q 794t 795t 794t 79.5t 795t 773t 774t
19 573t 569t 53.0t 532t 54.0t 53.0t 53.1t 49.0t 48.8t
NCH,CH; 494t 49.6t 48.6t 495t 48.1t 493 ¢ 494t 479t 489t
NCH,CH; 13.8q 139q 13.6q 13.7¢q 142q 13.6q 13.7¢q 13.5¢q 13.6q
1-OCH; 56.2q 56.6 q 56.3q 56.5q 56.4 q 56.3¢q 56.2 q 56.0 q 55.6¢q
6-OCH; — — — — 58.7q — — 583 ¢ 56.1q
8-OCH; — 48.5q — — — 482 ¢q — — 51,1 q
16-OCH3; 56.4q 56.6 q — 56.4 q 55.6q 56.2q 56.3q 57.5q 59.1¢q
18-OCH; — — 594q 59.5¢q 59.2¢q 59.4q 59.5¢q 59.1¢q 59.3q
14-0C=0 — — — — — — 170.8 s 166.4 s 166.5 s
COCH; — — — — — — 214q — —
C-1 — — — — — — — 1223 s 1222
C-26' — — — — — — — 131.8d 131.9d
C-35' — — — — — — — 113.7d 113.7d
Cc-4 — — — — — — — 163.5s 163.4s
4'-OCH; — — — — — — — 55.5q 55.6q
e 6: A EERBMA, TR AN H-17),096 (3H,t,J=7.1 Hz, NCH,CH;); “C-NMR

C,sH4NOs. ESI-MS (+) m/z: 436 [M+H] . 'H-NMR
(500 MHz, CDCl3) 6: 3.87 (1H, t, J = 4.1 Hz, H-14p),
3.25 (3H, s, 18-OCHj3), 3.18 (3H, s, 1-OCHj3), 3.15
(3H, s, 8-OCH3), 3.03 (3H, s, 16-OCHj), 2.89 (1H, s,

weEw 7.

(125 MHz, CDCly) ##E W3 1. PL EEUR 5 Sk
E-S, WS R A 6 v 8- FR AR IEE

SR DI i
CaHyNOy. ESI-MS (+) m/z: 464 [M+H] . '"H-NMR

5T R
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(400 MHz, CDCl3) 6: 4.80 (1H, t, J = 4.9 Hz, H-14p),
3.28 (3H, s, 16-OCH3), 3.26 (3H, s, 1-OCH3), 3.21
(3H, s, 18-OCH3), 3.01 (1H, s, H-17), 2.04 (3H, s,
COCH3), 1.05 (3H, t, J = 7.2 Hz, NCH,CHj);
PC-NMR (100 MHz, CDCl3) ¥ W% 1. Lh E%d
ScmkioE—8", SR AEY T N 14-2 B
Pz

&Y 8: BELEEERAK, » TN
C33H4:NO 90 ESI-MS (+) m/z: 618 [M+H]". '"H-NMR
(500 MHz, CDCl3) 8: 7.98 (2H, d, J = 9.0 Hz, H-2/,
6'), 6.93 (2H, d, J= 9.0 Hz, H-3', 5), 5.14 (1H, d, J =
5.0 Hz, H-14B), 3.86 (3H, s, 4-OCHj3), 3.40 (3H, s,
16-OCH3), 3.31 (3H, s, 1-OCHj3), 3.28 (3H, s,
6-OCHs), 3.25 (3H, s, 18-OCHj3), 3.02 (1H, s, H-17),
1.07 (3H, t, J = 7.0 Hz, NCH,CH;); “C-NMR (125
MHz, CDCly) ¥#5 W% 1. UL E¥EE S ClkikiE—
HM, A 8 N 8- L WIE LT,

wEm 9. BB LERKAK, 4 TN
C35sH4NO; . ESI-MS (+) m/z: 632 [M+H]". '"H-NMR
(500 MHz, CDCls) 6: 7.95 (2H, d, J = 9.0 Hz, H-2',
6), 6.86 (2H, d, J= 9.0 Hz, H-3', 5'), 4.80 (1H, d, J =
5.4 Hz, H-14B), 3.80 (3H, s, 4-OCHj3), 3.48 (3H, s,
16-OCH3), 3.45 (3H, s, 1-OCHj3), 3.26 (3H, s,
8-OCH;), 3.25 (3H, s, 6-OCH;3), 3.20 (3H, s,
18-OCH3), 2.93 (1H, s, H-17), 1.07 3H, t, J = 7.2 Hz,
NCH,CH;); “C-NMR (125 MHz, CDCl;) %4 .3
1. DAE¥R S SCikiiE — 5, et s 9
N crassicautine.

&Y 10: AEERIRG S (AED, 57N
C34H4sNOgo ESI-MS (+) m/z: 598 [M+H]". 'H-NMR
(500 MHz, CDCl;) 8: 8.05 (2H, d, J = 8.4 Hz, H-2,,
6'), 7.52 (1H, t, J = 7.9 Hz, H-4"), 7.42 (2H, dd, J =
8.4, 7.9 Hz, H-3",5'), 5.05 (1H, t, J = 4.8 Hz, H-14p),
3.36 (3H, s, 16-OCH;), 3.27 (3H, s, 1-OCH3), 3.26
(3H, s, 6-OCHs3), 3.16 (3H, s, 18-OCHj), 1.35 (3H, s,
COCH3), 1.07 (3H, t, J = 7.0 Hz, NCH,CHj);
PC-NMR (125 MHz, CDCls) ¥ W% 2. bh E%d
5 wkhoE -5, mEEiEm 10 R
crassicaudine .

& 1. Aag s (RED, 4 T17RN
C35sH4NO1 . ESI-MS (+) m/z: 644 [M+H]". '"H-NMR
(500 MHz, CDCls) 6: 8.02 (2H, d, J = 9.0 Hz, H-2',
6'), 6.91 (2H, d, J = 9.0 Hz, H-3",5"), 4.85 (1H, d, J =

5.1 Hz, H-14p), 3.84 (3H, s, 4-OCH3), 3.51 (3H, s,
16-OCH;), 3.26 (3H, s, 1-OCHj), 3.25 (3H, s,
6-OCHs3), 3.13 (3H, s, 18-OCHs3), 2.99 (1H, s, H-17),
1.31 (3H, s, COCH;), 1.07 GH, t, J = 7.1 Hz
NCH,CH3); "“C-NMR (125 MHz, CDCl;) ¥ W%
20 DA% S scmviE — 8, M e sm 1
DR ZE S S

& 12: ABTEEREKR, TN
C35H4oNOyo ESI-MS (+) m/z: 628 [M+H]'. "H-NMR
(500 MHz, CDCl;) 6: 8.01 (2H, d, J = 8.9 Hz, H-2',
6), 6.90 (2H, d, J = 8.9 Hz, H-3",5"), 5.03 (1H, t, J =
4.8 Hz, H-14p), 3.84 (3H, s, 4-OCHs), 3.37 (3H, s,
16-OCH;), 3.27 (3H, s, 1-OCHj), 3.25 (3H, s,
6-OCHs3), 3.16 (3H, s, 18-OCHs3), 2.87 (1H, s, H-17),
1.39 (3H, s, COCH;), 1.07 3H, t, J = 7.1 Hz,
NCH,CH3); "“C-NMR (125 MHz, CDCl;) ¥ W%
2. LA MRS ScmkioE — 5, M et A 12
N R BTN .

& 13 BBELEERE K, 47N
C35sH4NO1 . ESI-MS (+) m/z: 644 [M+H] . '"H-NMR
(500 MHz, CDCls) 6: 8.04 (2H, d, J = 8.9 Hz, H-2,
6), 6.92 (2H, d, J = 8.9 Hz, H-3",5"), 5.02 (1H, t, J =
4.8 Hz, H-14p), 3.85 (3H, s, 4-OCHs), 3.38 (3H, s,
16-OCH;), 3.28 (3H, s, 1-OCH3), 3.25 (3H, s,
6-OCH3), 3.17 (3H, s, 18-OCHs3), 3.02 (1H, s, H-17),
1.40 (3H, s, COCH;), 1.09 GH, t, J = 7.0 Hz,
NCH,CH;); “C-NMR (125 MHz, CDCl;) %4 .3
2. PLEMORE S el — 5, M e aw
13 3 E S h .

WEY 14: ARG R (AED, 2 FRXN
C3sH4NOy . ESI-MS (+) m/z: 660 [M+H] . '"H-NMR
(400 MHz, CDCls) 6: 8.01 (2H, d, J = 9.0 Hz, H-2',
6'), 6.91 (2H, d, J= 9.0 Hz, H-3",5"), 4.87 (1H, d, J =
5.1 Hz, H-14p), 3.86 (3H, s, 4-OCH3), 3.53 (3H, s,
16-OCH;), 3.29 (3H, s, 1-OCHj), 3.24 (3H, s,
6-OCHs3), 3.14 (3H, s, 18-OCHs3), 2.86 (1H, s, H-17),
1.32 (3H, s, COCH3), 1.09 (3H, t, J = 7.1 Hz,
NCH,CH3);: "“C-NMR (100 MHz, CDCly) ¥ W%
20 LA EHE S cmviE — 8", W et s 14
ySpIENER TS

& 15 At EEERE, 2 TN
C35sH4NO1 . ESI-MS (+) m/z: 676 [M+H] . '"H-NMR
(500 MHz, CDCly) 6: 7.99 (2H, d, J = 8.9 Hz, H-2,
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#=2 LAY 10~17 i) C-NMR %iE
Table 2 "*C-NMR data of compounds 10—17
7ZIA 10 1 12 13 14 15 16 17

1 85.1d 85.0d 85.1d 83.5d 83.1d 83.6d 86.7d 86.7d
2 264t 263t 264t 33.1t 335t 653d 244t 243t
3 349t 35.8t 349t 71.8d 71.7d 67.7d 32.8t 32.7t
4 39.0s 39.1s 392s 43.1s 4325 439s 3745 373s
5 493d 49.1d 449d 46.7d 474d 49.9d 47.9d 47.9d
6 82.7d 83.0d 82.8d 82.2d 82.3d 82.4d 749d 749d
7 43.9d 49.6d 449d 44.7d 44.7d 45.6d 128.8d 1283 d
8 859s 85.6s 85.8's 85.8's 85.6s 85.1s 137.1's 1369 s
9 49.0d 41.0d 49.1d 48.7d 48.7d 458d 43.0d 43.0d
10 449d 45.1d 439d 43.6d 40.8d 40.6d 49.5d 49.5d
11 503's 502s 50.5s 50.5s 502s 527s 50.6s 50.5s
12 29.0't 349t 29.0't 283t 352t 374t 300t 29.7t
13 39.1d 747 s 39.0d 39.2d 747 s 74.6 s 38.5d 38.4d
14 756d 78.5d 753d 753d 78.5d 783d 78.5d 78.8d
15 379t 393t 379t 38.2t 39.6 t 39.5t 38.6t 38.6t
16 83.4d 83.6d 83.4d 82.7d 83.5d 83.5d 85.6d 85.4d
17 61.7d 62.1d 61.7d 61.5d 61.7d 60.3d 92.5d 92.4d
18 80.4 t 80.4 t 80.4 t 773t 76.8 t 71.8t 79.1t 79.0 t
19 538t 536t 537t 48.7t 48.8 t 48.6 521t 521t
NCH,CH, 493t 492t 493t 478t 4741t 453t 49.1t 49.1t
NCH,CHj 13.5q 13.5q 13.5q 132q 134 q 122q 13.1q 13.1q
1-OCH; 56.1q 57.8q 56.1q 55.7q 559q 56.1q 57.2q 57.2q
6-OCH, 56.6 q 58.7q 56.6 q 56.7q 58.8q 58.8 q — —

16-OCHj 579q 562 q 57.8q 579q 57.8q 58.6 q 56.2q 56.1q
18-OCH; 59.1q 59.1q 59.1q 592 q 592 q 589 ¢ 59.5q 59.5q
8-0C=0 169.7 s 169.9 s 169.8 s 169.8 s 167.0s 169.9 s — —

COCH; 21.7q 21.7q 21.7q 21.7q 21.7q 21.5q — —

14-0C=0 166.4 s 166.2 s 166.1's 166.0 s 166.1 s 166.1 s 166.3 s 166.5 s
C-1' 130.4 s 122.7 s 12295 12285 12265 12258 123.1's 130.6 s
Cc-2'6' 129.7d 131.7d 131.7d 131.7d 131.7d 131.7d 131.7d 129.6 d
C-3'5' 128.5d 113.7d 113.7d 113.7d 113.8d 113.8d 113.6d 128.8d
C-4/ 133.0d 163.4 s 163.3 s 163.4s 163.5s 163.5s 163.3s 132.8d
4"-OCH; — 55.4q 55.4q 55.4q 55.5q 55.5q 55.4q —

6, 6.91 (2H, d, J= 8.9 Hz, H-3",5"), 4.88 (1H, d, J = “A transconitine B.
5.0 Hz, H-14p), 3.86 (3H, s, 4-OCH3), 3.46 (3H, s, &Y 16: A LERM K, 4 FRA

16-OCH;), 3.29 (3H, s, 1-OCHj3), 3.21 (3H, s,
6-OCHs3), 3.17 (3H, s, 18-OCHs3), 3.09 (1H, s, H-17),
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