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One new diterpenoid alkaloid from roots of Aconitum sinomontanum
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Abstract: Objective To study the chemical constituents from the roots of Aconitum sinomontanum. Methods Silica gel, Sephadex
LH-20 column chromatography, high performance liquid chromatography, and other chromatographic techniques were used for
separation and purification. The structures were elucidated by physiochemical methods and spectral data. Results Five compounds
were isolated from the 80% ecthanol extract in the roots of 4. sinomontanum, and their structures were identified as 6p,73,8p3,15a-
tetrahydroxy-1a,140,16p,18B-tetramethoxy-aconitan-19-en (1), delcosine (2), lepenine (3), napelline (4), and kirinine B (5).
Conclusion Compound 1 is a new compound named sinomontanum J. Compounds 2—35 are isolated from 4. sinomontanum for the
first time.
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Fig.1 Structures of compounds 1—5

tetrahydroxy-1a,14a,16p,18p-tetramethoxy-aconitan-
19-en (1), KHEEHH (delcosine, 2). lepenine (3)
napelline (4). kirinines B (5). HALEY) 1 ¥k
G, BN T I AE) 2~5 JVE IR RSk
RN EGE B
1 FES5RE

Bruker-AVANCE400 A #% ff 4t 4% {X (% &
Bruker A ] ); Waters €2695 1= R LA ([
waters A ) ); Agilent Technologies 6550Q-TOF (3%
H 2z F e AT ZF-1 B =AM (i
M T ER B IR AR ); Sephadex LH-20 (3E[H
GE A7]); YMC-Pack R&D ODS-A il % (A i
(250 mmX 10 mm, 5 pm); 53 LC-6AD R4 %
PO B (RSN T WGl 8% SPD-20A, H
A B AR A A AR (100~200 H). #
FeEHEER G (5 BRI TR R A F)D;
FREERIIR GFasq (F BHHEAEAL T D5 OB204 HIT
I3 Hr R (Bt Mettler Toledo 2] ); HB10 Digital
T 28 RAL (JEE IKA AF])D; KQ-500DE HU%
P PR O ey CE L T A AR A IR A 7D s HH-2
RUEIRK B CE M E RS HIR AT Ermieal
FKs mERBAR AR R, PR 20K, IR,
SRS A CREERFERRA T 2 (75 it
GRS

15 Sk ZM T 2016 457 A 2K H BRFE 21 K A 1L
Gt PRI 2R F ARV E R SRR T E N
EHEAEL (Ranunculaceae) %3kJ& Aconitum L. &%

3L Aconitum sinomontanum Nakai 1) FEAR . FrAfE
TR BV H R 24 K S 2 R AN
2 RES5SE

2 Sk TR 5.0 kg ¥ 5, FH 50 L 80% £ i
IR EIRSEE 3 %, MK 1.5 h, BIFEWR, WIEK
HIFEE . FRE T HBEKEHR (pH0.8) 1,
FA A i AE B KV, B ZKAE F =0k 8 22 pH
10.26, FF =& F A BUKAH, =& F e A B
[T, 15 3E AP (256 g).

B AW AT RE A (B, B VA FIR R CA
THEE-PEA-— 2% 50 01 :01—~1:1:0.1) Fehi,
% 500 mL Ay 1 M2 192 4 AN 53 Fro 1~4,
¥ Fr. 4 SR A5 5, Do llk- - — Ok
(30:1:0.1—>1:1:0.1) ¥, #%250mL M 14
W, 538 4 N5 Fr. 4.1~4.4, ¥ Fr. 4.4
gk R IR AT A S A ) 2 (56 mg).
Fr. 4.3 £ Sephadex LH-20 BERFE 2B, % 10
mL A 1 AN, W REETE 0.65~1.00 b
N EBE SRS, TR BTUSCER B AR S S &
HPLC 7355, 8214b&%1 (18 mg, =50 min)
13 (30 mg, =65 min), il NHEE-0.1%
T ONEIKEE (55 1 45), MRFRIE 1.0 mL/min, 20
‘C, 207 nm EAME . Fr. 4.2 F12E4#]4¢ HPLC 2055,
BEUEY 4 (22 mg, r=60min) 5 (25 mg,
=73 min), ARESAF N HFEE-0.1% — L HKE TR
(65 :35), AR E 1.0 mL/min, 20 ‘C, 240 nm %
ARSI o
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EW1: BEERHMA, UV 365 nm M
WD, WULERE B FIPE (AR, Rz
GV RENEISANEY) . HR-ESI-MS 7R m/z
484.290 5 [M+H]", 54 NMR £d o 714+ A
CsHyNOg. "H-NMR (400 MHz, CDCl3) 6: 1.03 (3H,
t,J=7.1 Hz), 2.87 (1H, m), 2.89 (1H, m) &E/~iZik
G EA 14 N-CH,CH; %41, 6 3.40 (3H, s), 3.32
(3H, s), 3.31 (3H, s), 3.23 (3H, s) WRZIEWEA
4 /~-OCHj. “C-NMR (100 MHz, CDCly) 7% 25 4
WALIR(ES, 456 LlE BHENZIL &N Co K
AR . dc 55.6, 56.4, 58.1 A1 59.8 FAJE T 4
ANFEEIE, ¢ 79.2, 80.7, 81.5 A1l 86.6 HEWT 5-OH #H
HE, oc 14.7 M1 51.9 HJ& T N-CH,CH; M5 5. it

HSQC &4 gt o H b "H-NMR K Hxt
] PC-NMR FIEIR(E ST THERIERE (R D,

HMBC 45 A E 5 (R 1D, MHE-OCH; (du
3.23) 5 C-1 (6c 77.4) #HK, -OCH; (o 3.40) 5
C-14 (6c 82.9) #5%, -OCH; (0y 3.31) 5 C-16 (Jc
89.9) M55, -OCH; (0 3.32) 5 C-18 (¢ 79.2) A%
HEWTFE 1. 14 16+ 18 137l %A -OCH,; R¥E H-5
0y 3.05) 5 C-6 (5c 81.5) AHI, HEM C-6 MiZERH
-OH; R4 H-6 (dy 4.34). H-9 (5 2.51). H-17 (Jy
2.80) H H-20 (64 2.87) 5 C-7 (5¢ 86.6) #H><, HEM
C-7 fii%E4H-OH; H-9 (dy 2.51). H-17 (54 2.80) Al
H-20 (0 2.87) 5 C-8 (6c 80.7) AHI%, #EM C-8 firi%
£4-OH; RHE H-14 (04 4.19) FIH-16 (oy 3.11) 5
C-15 (6¢ 79.2) HH>%, H#EWr C-15 f71iEF -OH. [Hitk

#1 &% 14 "H-NMR. “C-NMR #1 HMBC #iF
Table 1 'H-NMR, "* C-NMR, and HMBC data of compound 1

TRAL ¢ Ou HMBC
1 77.4 3.61 (1H, t, J = 8.6 Hz) C-2, C-11, C-17, 1-OCHj
2 25.7 2.03 (1H, m), 1.93 (1H, m) C-1,C-3,C-4
3 39.1 1.73 (1H, m), 2.89 (1H, m) C-1, C-4, C-19
4 38.4
5 54.3 3.05 (1H, d, J = 4.7 Hz) C-1, C-4, C-6, C-10, C-18, C-19
6 81.5 4.34 (1H, s) C-1, C-4, C-5,C-7, C-11
7 86.6
8 80.7
9 372 2.51 (1H, m) C-7, C-8, C-9, C-10, C-11, C-12
10 49.8 1.71 (1H, m) C-1, C-11, C-17
11 54.1
12 31.9 1.75 (1H, m), 1.30 (1H, m) C-10, C-13, C-14, C-16
13 37.6 1.62 (1H, m) C-12, C-14, C-16, 16-OCH;
14 82.9 4.19 (1H, t,J = 4.8 Hz) C-15, C-16, 14-OCH3, 16-OCHj
15 79.2 3.61 (1H, dd, J=3.2, 5.9 Hz) C-8, C-13, C-16, 16-OCH;
16 89.9 3.11 (1H, d,J=4.7 Hz) C-13, C-15, 14-OCH3, 16-OCHj
17 66.7 2.80 (1H, m) C-1, C-7, C-8, C-10, C-19, C-20
18 79.2 3.26 (1H, d,J= 8.9 Hz), 3.69 (1H, d,/= 8.2 Hz) C-3, C-4,C-5,C-19
19 53.6 2.61 (1H, d, J=11.9 Hz), 2.53 (1H, m) C-4,C-18,C-20
20 51.9 2.87 (2H, m), 2.89 (2H, m) C-7,C-17, C-19, C-21
21 14.7 1.03 3H, t,J="7.1 Hz) C-20
1-OCH; 55.6 3.32 (3H, s) C-1
14-OCHj 58.1 3.40 (3H, s) C-14
16-OCHj 56.4 3.31 (5H, s) C-16
18-OCHj 59.8 3.32 (6H, s) C-18
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NS 1 4584 6,7,8,15-tetrahydroxy-
1,14,16,18-tetramethoxy-aconitan-19-en. 5 CHkk
et {f &4 delphinifoline f) 'TH-NMR. "C-NMR
BIEH L5 %0 6-OH. 7-OH. 8-OH Ny p #%4, 7
ROSEY #% /¥ (& 2) 1, it H-1/H-10 H-10/H-14.
H-14/H-9 FIFHAE S, HEWIH H-1. H-9. H-10 Al
H-14 7y p #9#4 LA K 1-OCH; Al 14-OCH; N o #4%,
iEit H-17/H-16 1 15-OH. H-15/16-OCH; [ 515
=, HEWT H-16 F1 15-OH N o 2RI LA 2 16-OCH;3 N
B ¥ 7, H-18a (Jy 3.26, d, J=8.9 Hz), H-18b (dy 3.69,
d, J=82Hz) 53CiikEs A —5", H#kr 18-0CH;
NP R, gk LATR, BAHELEY 1 A
6P,7B,8B,15a-tetrahydroxy-1a,140,16[,18B-tetramethoxy-
aconitan-19-en. 7x1% Scifinder 4%, KIEY)
18 1 MR RARERFEY), RS T,

H;CO

ROESY

2 k&% 18 EZE HMBC. ROSEY #HXES
Fig.2 Key HMBC and ROSEY correlations of compound 1

&P 2. Aegd (AR, UV365nm H
WSO, ﬁﬂw%ﬁﬂ&f FA1: .« ESI-MS m/z: 454.280 7
[M+H]". 'H-NMR (400 MHz, CDCl;) d: 1.06 (3H, t,
J =172 Hz), 2.81 (1H, m), 2.97 (1H, m) ERiZHE
YEA 1/~ N-CH,CH; %4, 6 3.33 (3H, s), 3.31 (3H,
s), 329 (3H, s) WRZMWAEWEA 3 1~-OCH;;
BC-NMR (100 MHz, CDCl;) d: 72.9 (C-1), 27.6
(C-2), 29.5 (C-3), 37.7 (C-4), 44.1 (C-5), 90.2 (C-6),
88.0 (C-7), 78.2 (C-8), 45.3 (C-9), 39.5 (C-10), 49.0
(C-11), 29.6 (C-12), 45.4 (C-13), 75.9 (C-14), 34.6

(C-15), 82.1 (C-16), 66.5 (C-17), 77.5 (C-18), 57.3
(C-19), 50.6 (C-20), 13.9 (C-21), 57.5 (6-OMe), 56.5
(16-0Me) 59.3 (18-OMe). LA _b%# 5 Tk i il 2
A, s A A 2 N R

%ﬁ% 3: ABLEEMAK, UV 365 nm FH
WO, MULARE R BBHYE . ESI-MS m/z: 360.254 2
[M-+H]". 'H-NMR (400 MHz, CDCL) é: 1.03 (3H, t,
J=17.3 Hz), 2.70 (1H, m), 2.54 (1H, m) E/RriZ&
YHEA 1/~ N-CH,CH; 2], 521 (1H, t, J = 2.0
Hz), 4.99 (1H,t,J=2.0 Hz) S/RiZLEWER 14
RAPXUE, 60.67 (3H, s) Bz &WESE 1 ME
FEAE 2T E[1-CH;. PC-NMR (100 MHz, CDCl3) &
N 22 MRS, &6 LRER, HEFZ &Y
N Cop B KA. PC-NMR &: 71.1 (C-1), 31.5
(C-2), 38.8 (C-3), 33.9 (C-4), 52.6 (C-5), 23.3 (C-6),
47.0 (C-7), 43.9 (C-8), 54.4 (C-9), 51.2 (C-10), 72.4
(C-11), 42.5 (C-12), 24.8 (C-13), 27.7 (C-14), 78.2
(C-15), 154.8 (C-16), 109.5 (C-17), 26.5 (C-18), 57.3
(C-19), 67.9 (C-20), 50.9 (C-21), 13.9 (C-22). LA L%k
S ERA Y, WEEhED 3 N
lepenine.

a4 BOIERMA, UV 365 nm M
W, MULERE R BFHYE . ESI-MS m/z: 360.243 9
[M+H]". '"H-NMR (400 MHz, CDCl;) i B4 F(S
S54EY 3 ML, TR R EAE 1 A
N-CH,CH; [ 1 MRS 1 4N-CH;z. PC-NMR
(100 MHz, CDCl3) %45t 22 /\ﬁ?/% LIRfES, 45
FRER, HEBHZEYN Cy B RS RA V.
BC-NMR &: 70.1 (C-1), 32.0 (C-2), 36.4 (C-3), 34.2
(C-4), 48.6 (C-5), 23.6 (C-6), 44.1 (C-7), 50.6 (C-8),
36.5 (C-9), 53.1 (C-10), 29.8 (C-11), 76.4 (C-12), 47.4
(C-13), 29.8 (C-14), 77.9 (C-15), 159.4 (C-16), 108.9
(C-17), 26.6 (C-18), 58.7 (C-19), 66.1 (C-20), 512
(C-21), 13.6 (C-22), VAt 5 ek s A — 5,
W e 5% 4 24 napelline.

EWS: BELERMA, UV 365 nm NH
WETO0, WULERE B BHYE . ESI-MS m/z: 358.238 7
[M+H]". '"H-NMR (400 MHz, CDCl;) i&EE5 5
& 3. 4 ML, TR EYE 1 A
N-CH,CH; [ 1 ANRAMOGE . 1 MERTEZER L
fJ -CH;. 'H-NMR §: 4.19 (1H, d, J = 5.3 Hz), 3.67
(1H, s) 5 Cifdos oA —s", SRz &
C\ Fl Cro 2 J8] /1 1 4> O JR F#H%H%. PC-NMR (100
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MHz, CDCl;) d: 68.9 (C-1), 24.7 (C-2), 30 (C-3), 37.8
(C-4), 50.2 (C-5), 24.7 (C-6), 47.3 (C-7), 46 (C-8),
51.9 (C-9), 48.7 (C-10), 72.4 (C-11), 47.6 (C-12), 24.7
(C-13), 27.3 (C-14), 77.5 (C-15), 154.4 (C-16), 110.7
(C-17), 18.9 (C-18), 93.3 (C-19), 70.1 (C-20), 49.8
(C-21), 14.4 (C-22). LA EREIE 5 CRkRiE I A —
H, M EAY 5 0N kirinine B.
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