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Chemical Constituents from Whole Plants of Aconitum tanguticum (IV)
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[ Abstract ] Objective; To study the chemical constituents from Aconitum tanguticum. Method: The
chemical constituents were isolated and purified by using a combination of modern chromatographic techniques, and
their structures were determined through spectral analysis (1D, 2D-NMR and MS) and literature comparison.
Result: Seventeen compounds were isolated and identified as isolumichrome (1), p-hydroxycinnamic acid (2),
benzoic acid (3 ), p-hydroxy phenylethylamine (4 ), p-hydroxy phenylethanol (5), butylparaben (6 ),
adenosine (7), 3- [ p-hydroxyphenyl ] -propionic acid amide (8), hetisine (9), guanfu base H (10),
salidroside (11), cyclo- (ile-leu) (12), phenylalanine (13), 3- (4-aminophenyl) prop-2-enoic acid (14),
N-oxide hordenine (15), (2R, 3R) -2, 3, 4-trihydroxy-butanoic acid (16), and N-methyltyramine (17).
Conclusion; Compounds 1-4, 6-8 and 12-17 were isolated from A. tanguticum for the first time.
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b DX, PR A 1 R A3 R AR TR O RO Ry
UTAER  BEAE NS0 A SR, 01U A 4R TT %, 8K =
219 3 MOk B 2 BT BR . H 2 80 25 BLARHIE S
LI 7 Ji R 2, 0 G R TG 2 250y o R el T ™
AR BOH BT i R R 20K AR R .
PRI 7 7 5P o st 5 P B G 245 24 2000 Tk il B 0T S
T 53K TR 25 85 W 25 b R IR 2 — , B
TH R BE DI, 2 A LB TR 97 18 Je s A B, AT
PERRE , BF RO, B ARl R b R
BRI R HH 53 RS poms ™ i
P 2 R e T A 2 TS A, AR 2 B2 1T 43 R
A e (I T P R K P P A ) AR A 0 B8R R
Ko 25 ME ENHELLPoEEE T 3842
LR AR K B4y R AR VA TR M . A
A0 R 0T 2 Sk AR A W L Y Ak 2 iy AT
T ARG, b o B S T R B I TR 2 L
Gy E A A ST K A R 4
WFE A GE . F I & B s 5 koK R Y
BB A FE A SD HAT R4 1 B Y B HINT 37 S 2 1%
E R e 5 1C5, = 0. 11 g+ L™ ; BH 4k 24 55 i e 11
1Cy =0.22 gL ) B, A SO 2088 £ 0 2%
53T e R Ge bl 5, B e B0 1 1% M L0, AT
B AR P ) B T Sk v AR 2 24 30 B R A
1w

Avance 600 AU A% 1 4R I 35 AL (N AR Sy Y
fik 4 TMS, Bruker) ,6130SQ-MSD %Y Jii 3% % 1 6250
Accurate-Mass Q-TOF-LC-MS # Jfi % % ( 3£ H
Agilent) ,QP2010 Ultra %15 AH (1 3% - 57 335 156 FI AL ( H
AR B HEYE] ), U3000 7Y e 25 i A 0 3 (56 [ 8
42) ,L.C3000 %Y i £ W AH (3% A3 (b 50 0 8 i@ 1H B
HFAMRAT ), RE-52A BYJE 4% 25 S AX ( F i 22 AE
AR ), SHZ-D BUAE R K 25 FE (] g I ST 9%
I FR AR ) ), KQ-100B U 4 75 I 7 e 4 (R Tl
AL AT RA W) o

FEEISRER (200 ~300 H,F BEFEMALT) ),
FE N FE ) 2R BE BEJIE (Sephadex LH-20, Ji ft GE 24
Al),0DS (50 pm, HA YMC), & 02 M GFoy,
(T8 Merck 2~ 7)), Hypersil C o 7> #7 (435 #E (4.6
mm X250 mm,5 pum, Thermo) , Welch xtimate il £ {%,
JERE (19 mm x250 mm,10 pm, AJH) .,

SRARIR ) (78 [ Merck 23 R 5 0 70 Fr B0 S -k
G TR 5 T, 130 IR LA B 0 00 5 TP B L S 3 4l , K
R Y e Iy i v K, A AR 2 S oy B

HHE 5L 250 2014 48 3 70 T 75 i 75 77 =71

. 40 -

A BRA T, 2 rh [E b BE R B 2 BF 5 T 42
BRIV B BRI Y T H S 3k Aconitum
tanguticum )T 14 B,
2 RESE

TR H 23k 2544 (10 ke) i, HI 70% &
P P ] ER I3 WK, R 2 h, A3 S 8,6,6 £ i
S U8 A I IR W [T 2, T A T R TR
W& BB, HCL i pH 2 2.5 2247, & W
B A, KA =K 8 pH 2= 10 2 g7 Ok T — 5
He IE T REZE IS W, 43 00 6 O3k 2 343 26 U
[ A 0 A G e A7 (R Vs kA ) 47 g N
IE T BEERAL (K AR k) 190 g,

IKTEPEEYITRIR S (190 ) , ZREAE 635, =&
e -FBE-7K (90 1:0. 1 ~6:4: 1) B EE VN , 215 21 14
A (Fr. 1~ Fr. 14) o Fro 1 208 iR 55% , A il
BE-C TR G (71 ~0: 1) B EEUEIRE, 43 5 AN 40
(Fr.1-1 ~Fr. 1-5) . Hf Fr. 1-1 34 2 ) 4 HPLC
gk, OG- K (CWEM 42% ~58% ) B B e i, 15
EY 3(t,8.9 min, 50 mg) 1 6 (t,24.6 min, 5
mg) ,Fr. 12 ¥ 43J5 28 ODS a3, B -7k (2: 8 ~
4:6) BRREVENL , R4 % HPLC M3, ZF-K (&
G 10% ~ 50% ) 6 BE Ve BE, 1346 & 90 2 (1,22.9
min,70 mg) A1 5(¢,17.1 min,80 mg), Fr.1-3 FB4
Z Rk AR O3, A k- 2R SR (1:1) ZEBE TR, 4%
H7(Fr. 1-3-1 ~ Fr. 1-322) B 4~ 3% 4. Fr. 1-3-1 £
Sephadex LH-20 %A (4 4i% , B Ve, 1L &4 8
(30 mg) . Fr. 14 #B4r2 ODS # {4 4 , B EE-/K (4:
6) Vet , 59 1(3 mg) o Fr. 1-5 #8535 & AR
ok, =S - W BERRBE (1021 ~ 00 1) Y, 45 Fr.
1-5-1 #4533 Fr. 1-5-1 #8028 ODS M E 846 &9 9
(25 mg) . Fr.2 ZREWEHE (3%, A il k-2 W2 2 g
(1:1 ~0: 1) BEREEVEI, 4> R 2 A4 (Fr. 2-1 ~ Fr.
2-2) , Hop Fro2-1 Hrif 454, & W E 45 AR e &
Y 16(5 mg) ., Fr.2-2 #4134 Sephadex LH-20 B¢ i
HE 3, TR, 7516 &9 14 (20 mg) . Fr.3 & 4f
HEHE T, R TR - W BE- K B (30:1: 1 ~9:1:1)
Ve, 4 (Fr.3-1 ~Fr.3-3)3 N#84r, Fr.3-1 #84>
25 ODS A o3, B -7k (2 8) e i, 73 3] Fr. 3-1-1
By, o Fr. 3-1-1 #4348 2 il % HPLC 4%, &
- K(ZHEM 5% ~30% ) BB Ve, Itk &9 7
(1,18.0 min,90 mg), Fr.3-3 #4532 ODS k{13,
HHBE-7K (2: 8) P , 751659 10 (600 mg) , Fr.4
Oy 2 RE AR 0, = S0 Be- R mE-K B (91 1
0.1 ~7:3:0.5) Yeii, 7% Fr.4-1 ~ Fr. 43 B34,
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Hort Fr.4-1 #8532 ODS #0135, # 24 & HPLC {4
W, M- K (SN 5% ~40% ) k6 B2 BE I, 7316 &
¥ 17 (1, 8.71 min, 200 mg), Fr. 42 ¥/ &
Sephadex LH-20 % & A1 €515 , HH e 36 0, 15 28 1 &
HPLC 3%, ZNE- KB EE (LGN 5% ~40% ) Vit
BikE& % 11 (1,16. 74 min, 30 mg) ., Fr. 5 #n &
MCT FE 355, I EE-/K (208 ~8:2) BRI, 1 &
ODS A1 5, 3i% , FmE-/K (22 8) Ve, 446 & ¥ 15 (20
mg) I Fr.5-1-1 %43 ; Fr. 5-1-1 #4241 4 HPLC 5,
W, M- K (SN 5% ~40% ) B6 B2 BRI, 1516 &
P 4(t, 6.5 min, 300 mg), Fr.7 #45r2 MCIAE 6
T, W -OK (208 ~8:2) B EE BRI, 7% Fr. 7-1 747,
Fr.7-1 #4324 ODS a3, H -7k (2:8) PR, 15
A4 13(20 mg) 1 Fr. 7-1-1-1 343 Fr. 7-1-1-1 3
534 Sephadex LH-20 & i AT (5,35 , HTBE-7K (4:6) Bk
156G 12(40 mg)

3 LT

&Y 1 B J0 % B K, ESI-MS m/z 243
[M + H]";'H-NMR ( DMSO-d,, 600 MHz) §:7.92
(1H,s,H-1),7.71 (1H,s,H-4),2.46 (3H,s, H-
12),2.49 (3H,s,H-13),11.83 (1H,s,7-0OH),
11.66 (1H, s, 10-NH) ;" C-NMR ( DMSO-d,, 150
MHz) §:128.7 (C-1),138.3 (C-la),138.8 (C-2),
141.6 (C-3),125.8 (C-4),146.4 (C-4a),130.2
(€C-6),150.0 (C-7),160.6 (C-9),144.6 (C-10a) ,
19.5 (C-12),20.2 (C-13), LA %48 5 3CHk[28 ]
X BEEA B ER A1 R E R,

a2 HEHARE & (B, ESI-MS m/z
165[M + H] " ;'"H-NMR ( CD,0D,600 MHz) §:7.45
(2H,d,J=8.6 Hz,H-2,6) ,6.81(2H,d,J =8.6 Hz,
H-3,5),7.61(1H,d,J =15.9 Hz,H-7) ,6.29(1H,
d,J =15.9 Hz,H-8);"” C-NMR ( CD,0D, 150 MHz)
8:127.2 (C-1),131.1(C-2,6),116.8 (C-3,5),
161.2(C-4),146.7(C-7),115.6 (C-8),171.0 (C-
9) o Db B SOk [29 ] 0 BROEA — 3, ek A
W2 X FR I RE TR .

&Y 3 B s RS & A EE-PI R ) |, EI-
MS m/z 122[ M ]* ;'H-NMR (CD,0D,600 MHz) §:
8.01(2H,d,J=7.2 Hz,H2,6),7.47(2H,t,] =7.8
Hz,H-3,5),7.58(1H,t,J =7.8 Hz,H-4) ;" C-NMR
(CD,0D,150 MHz) §:132.1(C-1),130.9(C-3,5),
129.6(C-2,6),134.2(C4),170.0(-COOH) , D) I
Bl 5 SOk [ 29 X B AR — 0, SE b B 3 R
R,

a4 HEK K, ESI-MS m/z 138[ M +
H]";'H-NMR (CD,0D,600 MHz) §:3.11 (2H,t,
J=7.8 Hz,H-1) ,2.85(2H,t,/ =7.8 Hz,H-2) ,7. 08
(2H,d,J =8.4 Hz,H2",6") ,6.76 (2H,d,J =8.4
Hz,H-3',5") ;" C-NMR ( CD,0D, 150 MHz) §:42.3
(C-1),33.9(C-2),128.4(C-1"),130.8(C-2",6"),
116.8(C-3",5"),157.8 (C-4"); LI I ¥ ¥ 5 X ik
[30] Xf ML A — B, @b &% 4 Jyxh 52 5%
i

&S5 HE@K K, ESI-MS m/z 139[ M +
H] " ;'H-NMR (CD,0D,600 MHz) §:7.04(2H,d,
J=8.4 Hz,H2,6),6.71 (2H,d,J =8.5 Hz, H-3,
5),2.72(2H,t,J =7.2 Hz,H-7) ,3.69 (2H,t, ] =
7.2 Hz,H-8) ;”C-NMR(CD,0D, 150 MHz) §:131.0
(C-1),130.8(C-2,6),116.1(C-3,5),156.8(C-4),
39.4(C-7),64.6(C-8) . Lh %l 5 3CHk[ 22 ] x) g
FEAR -3 BB S IR R AR O

ey 6 [k AR, ESI-MS m/z 195 [ M +
H] " ;'H-NMR (CD,0D,600 MHz) 8:7.86(2H,d,
J=8.4 Hz,H2,6),6.82(2H,d,J =9.0 Hz, H-3,
5),4.26 (2H,t,J =6.6 Hz,H-8),1.74 (2H, m, H-
9),1.48(2H,m,H-10),0.99 (3H,t,/ =7.2 Hz, H-
11);"” C-NMR ( CD,0D, 150 MHz) §:128.9(C-1),
132.7(C-2,6),116.1(C-3,5),163.5(C-4),168.3
(C-7),65.5(C-8),32.0(C-9),20.3(C-10),14. 1
(C-11) o LA R 530k [31 ] X B R A — 30, S
a6 heina T,

&M 7T KK ESI-MS m/z 268 [ M +
H]*,290[ M + Na]*;'H-NMR (CD,0D,600 MHz)
5:8.35(1H,s,H-2) 8. 14(1H,s,H-8),5.87(1H,d,
J=6.6 Hz,H-1") ,4.62(1H,q,H-2"),5.19(1H,d,
J=4.2 Hz,3'-OH) ,4. 14 (1H, m,H-3") ,3.96 (1H,
m,H4"),3.56 (1H, m,H-5"a),3.68 (1H, m, H-5'
b),7.36(2H,s,-NH,) ;"C-NMR (CD,0D,150 MHz)
8:152.9(C-2),149.5(C-4),119.8(C-5),156.6( C-
6),140.4(C-8),88.4(C-1'),73.9(C-2"),71. 1(C-
3'),86.4(C4"),62.1(C-5"), b k¥4 5 SCHk
[32 )% MAEA —3  Se b5 7 IR .

&8 kK, ESI-MS m/z 166 [ M +
H]",331[2M + H] " ;'H-NMR ( CD,0D, 600 MHz)
8:7.02(2H,d,J=7.8 Hz,H-2,6) ,6.70(2H,d,J =
8.4 Hz,H-3,5),3.40(2H,t,J =7.8 Hz,H-7),2.68
(2H,t,J =7.8 Hz,H-8),7.98 (1H,s,-OH) ;" C-
NMR (CD,0D,150 MHz) §:129.5(C-1),129.3(C-

<41 -
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2,6),114.9(C-3,5),155.6(C-4),34.2(C-7),39.5
(C-8),162.3 (C-9) . LA % 5 SCHR[33-34 ] Fi A
— %, (2% kA5 8 A 3-[ p-hydroxyphenyl |-
propionic acid amide,

a9 6K ESI-MS m/z 330 [ M +
H]",364[M + Cl] ;'H-NMR (CD,0D,600 MHz)
8:1.73 (1H,d, 15.6Hz, H-1),2.94 (1H, m, H-1),
4.15(1H,m,J =12.0 Hz,H-2),1.80(1H,m,H-3),
1.53(1H,dd,J=3.0,15.3 Hz,H-3),2. 13(1H,s,H-
5),4.01(1H,s,H-6),1.88(1H,d,J =15.6 Hz, H-
7),1.80(1H, m,H-7),2. 16 (1H,d,J =9.0 Hz, H-
9),4.26(1H,d,J =9.0 Hz,H-11),2.36(1H,s, H-
12),4.15(1H, m,H-13),2.30(1H,m,H-14),2.01
(1H,d,J =18.0 Hz, H-15),2.30 (1H, m, H-15) ,
4.69(1H,s,H-17) ,4.86(1H,s,H-17) ,1.06 (3H,s,
H-18),2.92 (1H, m,H-19),3.70 (1H,d,J = 12.0
Hz,H-19),4.46 (1H,s, H-20) ;" C-NMR ( CD,0D,
150 MHz) §:31.7(C-1),65.8(C-2),37.0(C-3),
35.0(C-4),57.0(C-5),65.7(C-6),33.4(C-7),
42.9(C-8),53.6(C9),50.2(C-10),74.4(C-11),
49.5(C-12),70.5(C-13),50.0 ( C-14),32.0 ( C-
15),145.7(C-16) ,107.8(C-17) ,28.2(C-18) ,60.0
(C-19), 68.2 (C-20), 4 #&'H-NMR,"” C-NMR,
HSQC ,HMBC L) & 'H, 'H-COSY X I 3 ¥ i 47 T
AR, LA BB 5 SR [ 35 ] % BROEE A — 3, 4
A 9 N hetisine,,

LAY 10 [ EERES & (H EE) ESI-MS m/z
344[M +H] "' ;'H-NMR (CD,0D,600 MHz) §:8. 62
(1H,s,H-20),4.97 (1H,br s, H-17),5.01 (1H, br
s,H-17) ,4.13(1H,m,H-22) ,4.05(1H, m,H22) ,
3.85(1H,m,H-21),3.94(1H,m,H-21) ,0.98 (3H,
s,H-18) ;" C-NMR ( CD,0D, 150 MHz) §:42.0 ( C-
1),20.7(C-2),37.2(C-3) ,34.5(C-4) ,46.2(C-5) ,
20.3(C-6),31.7(C-7),38.7(C-8),40.9(C9),
47.6(C-10),28.9(C-11),35.9(C-12),26.8 ( C-
13),26.4(C-14),76.0(C-15),155.9(C-16) ,110.7
(C-17),25.1(C-18),65.1(C-19),184.2(C-20),
60.6(C21),58.7(C-22), VI % ¥ 5 xHk[ 10,
36 R REJEA — 3, S e AL G ) 10 S OCREE R (B
BHERmRE) .

A& 11 [ al A, ESI-MS m/z 299[ M -
H] ;'H-NMR (CD,0D,600 MHz) §:7.06 (2H,d,
J=9.0 Hz,H2,6),6.68 (2H,d,J =8.4 Hz, H-3,

.42 .

5),4.28(1H,d,J =7.8 Hz,H-1") ,3. 68 (2H,m, H-
8),2.83(2H, m,H-7),3.16 ~4.05(5H, m,H-2" ~
6');"”C-NMR (CD,0D, 150 MHz) §:129.3(C-1),
129.5(C-2,6),114.7(C-3,5),155.4(C-4),35.0
(C-7),70.7(C-8),103.0(C-1"),73.7(C-2"),76.6
(€C-3"),70.2(C-4"),76.7(C-5"),61.3(C-6"), LA
LR S ek [ 22 ] X B — B K E A Y 1
RELLF KA,

Ew 12 [ EIeRES & (W EE-K) , ESI-MS
m/z227[M + H]" '"H-NMR (D,0,600 MHz) §:
3.71(1H,m,H-2"),1.69 (2H, m,H-3") ,1.69 (1H,
m,H-4"),0.93(3H,m,H-5"),0.93(3H,m,H-6") ,
3.65(1H,d,J=3.6 Hz,H-2) ,1.96 (1H, m,H-3),
1.46(1H,m,H-4),1.25(1H,m,H-4),0.93(3H,m,
H-5),0.99(3H,d,J=7.2 Hz,H-6) ; "C-NMR(D,0,
150 MHz) §:53.4(C-2"),39.7(C-3"),24.1(C4"),
22.0(C-5"),20.8(C-6"),175.5(C-1"),59.5(C-=2),
35.7(C-3),24.4(C4),11.0(C-5),14.6 (C-6),
174.1(C-1), ¥ 'H-NMR, " C-NMR ,HSQC , HMBC
PAKH,TH-COSY X i 3% B b 47 7 43 )&, A b
Bl 5 OCHR [ 37 I X B AR — 3, etk & 12 R
W (e @R -5 AR ) K.

&Y 13 [k K, ESI-MS m/z 166[ M +
H] " ;'H-NMR ( CD,0D, 600 MHz) §:7.26 ~ 7.34
(5H,m,H-2 ~6),3.77(1H,m,H-2") ,3.34(1H,m,
H-3'a),2.99(1H,m,H-3'b) ;" C-NMR ( CD,0D, 150
MHz) §:173.8(C-1"),137.5(C-1),130.6(C-3,5) ,
130.1(C-2,6),128.6(C-4),57.7(C-2"),38.4(C-
37) o PhEEE 5 SCHR [ 38 ] BREE A — 2, M Ak
W3 AN EAR

&Y 14 [l A ; ESI-MS m/z 163[ M +
H]",327[2M +H] " ;'H-NMR (CD,0D,600 MHz)
8:7.42(2H,d,J =9.0 Hz,H-3',5'),6.80 (2H,d,
J=8.4 Hz,H-2',6"),7.47(1H,d,J =15.6 Hz, H-
3),6.44 (1H, d, J = 15.6 Hz, H2);" C-NMR
(CD,0D, 150 MHz) §:127.6(C-1"),116.8 (C-2",
6'),130.7 (C-3",5"),160.7 (C-4"),142.9 (C-3),
117.9(C2) ,171.7(C-1) . i %4 5 cHk[39 ]
MREA —F, B E &Y 14 2 3-(4-aminophenyl )
prop-2-enoic acid,

&Y 15 [l ; ESI-MS m/z 182[ M +
H]";'H-NMR (CD,0D,600 MHz) §:7.10(2H,d,
J=8.4 Hz,H-2",6"),6.73(2H,d,J =8.46 Hz, H-
3',5'),3.43(2H,m,H-1),3.06 (2H,m,H-2) ,3.20
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(6H, s, N-CH, ) ;" C-NMR ( CD,0D, 150 MHz) &:
128.8(C-1'),131.0 (C-2",6"),116.6 (C-3",5"),
157.5(C-4"),30.0(C-2),73.0 (C-1),58.6 (N-
CH;) . DA LS Es 5 SCmk [ 40 ] A — 3, (B2
73.0(C-1),58.6(N-CH,) 5 SC Bk 4 3 (& 59.9(C-1)
F143.3(N-CH,) fA7E R R 22 5 1 DR IE 25 38 45 44
M IE P, i — P Xz B W 1T T HMBC 38 43
B, 45 3 HMBC #% |- 6 3.43 (H-1) 5 6 58.6 ( N-
CH,) i1 128.8(C-1") ;8 3.20( N-CH,) 5 8 73.0( C-
1),83.06(H-2) 56 131.0(C2",6"), L} 8 7.10
(H-2",6") 5 & 30.0( C-2) 1775 B W AH G , 6 B Sk
B A AR AR AR I, A1 TE T A R 22 B 0 A G B | 48
EE Y 15 R E AL K ZE ZE 08 ( N-oxide hordenine)

EW 16 HEH RS (AMBE-2R O
fig) ,ESI-MS m/z 137[M + H] * ;'"H-NMR (CD,0D,
600 MHz) §:4.45(1H, m,H-2),4.37 (1H, m, H-
4a) ,4.37(1H, m,H-3),4.19 (1H, m, H4b) ;" C-
NMR ( CD,0D, 150 MHz) §:178.4 (-COOH),73.4
(C4),71.0(C-3),70.2(C-2) . L b ¥ds 5 30k
(41 X REBEA — 3, SE b5 16 2 (2R ,3R) -2,
3,4-=RHETR,

&Y 17 [k, ESI-MS m/z 152[ M +
H] " ;'H-NMR (CD,0D,600 MHz) §:7.08 (2H,d,
J=9.0 Hz,H2,6),6.75(2H,d,J =8.4 Hz, H-3,
5),2.87(2H,t,J =7.8 Hz,H-7),3. 18 (2H,t, ] =
7.8 Hz, H8 ), 2.70 (3H, s, N-CH, ); "C- NMR
(CD,0D,150 MHz) §:128.2(C-1),130.9(C-2,6),
116.9(C-3,5),158.0(C4),32.7(C-7),52.0(C-
8),33.9(N-CH,) . DL %5 Sk [42 ] % B 3L A
—E SEE W 17 Sy N-HIE K i
4 itig

ABIEFE XS H 5 Sk K P A P s A 19 4k 2
SREAT T RGN B E T 1T MMEEY,
Horp AW 4 11 A CH b Z s A=W o8 2 A>) |, 1
M6 A WIRGIRHE LT & T HE L LAY
B W AR A Hrb 43 e B K GBS R (fk
G 10) A R iy f 0 T R IR R B TR #4
F 35 H L3k 0 BVl R RO A .
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