5519 %4 19 1) rf [ S2 6 7 ) 2 de 7 Vol. 19 ,No. 19
2013 4F 10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2013

BT 2 A B

FENbr AT R B A, X AB LI, R
(BRAFTEHRPPHFTRAAHAEFAAN R ARLEZBR T A ERFIZF A, mH 611137)

[WZE] BMW R F Aconitum carmichaelii Debx. [F MR fb2= 5. Fik: R B .MCI Ll & Sephadex LH-20 #i
ARS8 s S B R e G4, &R NMEF i 28 5] 12 ANMEE Y, 4300 5w e (1) JRWERE (2) K
HEIEMS (3) MRAF (4) JRAT(5) J5-55 H -nik g -2-FA 8 (6) \Dh ¥4 SO Bk ke E(7) J-X 7 T2 -4-0-B-D-7 % Hl 11 (8) It - B & 12 -
4B W (9) L -P BLIR -4-B- A A (10) (5 Z 2 Wy- A i (11) [2,4,6-= 8 B-1-C M (12) . &it:BRikE® 2 L
A, HoAt b G W 3 2 R MIZJE A h Ay B A5 B

[xggiR] My, F8R; ¥la; EWm; FNEY

[FEH%ES] R284.1 [ XEFRiZaE] A [XEHS] 1005-9903(2013)19-0086-04

[doi] 10.11653/syfj2013190086
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[ Abstract | Objective; To investigate the chemical constituents from the lateral roots of Aconitum
carmichaelii. Method: A combination of various chromatographic techniques including column chromatography
over silica gel, MCI, and Sephadex LH-20 were used to isolate the chemical constituents and their structures were
elucidated by spectroscopic data analysis. Result: Twelve compounds were isolated and identified as nicotinamide
(1), uracil (2), hypoxanthine (3), adenosine (4), uridine (5), 5-hydroxymethyl-pyrrole-2-carbaldehyde (6)
oleracein E (7), cis-p-coumaric acid 4-0-B-D-glucoside (8), cis-feruloyl-4-B-glucoside (9), trans-feruloyl-4-8-
glucoside (10 ), isomaltol-glucoside (11 ) and 2, 4, 6-triphenylhex-1-ene (12 ). Conclusion: All the
compounds were obtained from the genus Aconitum for the first time except compound 2.

[ Key words | Aconitum  carmichaelii; lateral roots; chemical constituents; alkaloids;

phenylpropanoid glucosides
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EE Y34 08 WO 2 3k B A ) Hh 4y s 3
1

Bruker-400, SYS-600 B #% ®f I 4R ¢, Waters
Synapt G2 R B34, A 64335 A g (200 ~ 300 H ) |
RS FHRERE GF s, S fik 2 il £ T )2 Al 35 S 4l &5 7T
RN ETT e A7 BR 2 W) 4 77 5 Sephadex LH-20 Jy i #t
Amersham Pharmacia 2\ @ 4 7= ; MCI gel CHP 20P
(75 ~ 150 pm) K H Z& Mitsubishi Chemical 4\ ]
e,

BT 2010 48 7 JH 2R A 10 )1 48 L3 T B A
Hby, 28 AR v R 2 K 2 AR AR S 0E Ol Aconitum
carmichaelii Debx. BT,
2 REEHE

P T BB (5 kg) B 6%, H 95% (1) £ B Il 3
PR3 W, R 2 h, A FF IO, 98 BT £ A 2
[ AOIR SR H 620 g FH/KTRE S, MU A T ik
LR C R AN IE T B 22 B, 43 545 B A Th k&8 43 L L 1R
CTEFRAT FIE T BER 73 o LR SRR 190 g, 26k
At a3, = W e-HBE R 48 (500 1 ~ 1: 1) BB 2 Bk
WA ISR 1L AN EESE, S 9 FR A £ Ak AT a0k
Fl Sephadex LH-20 #F 3% 73 5, 13 | fb & 4 1(20
mg) ,2(500 mg) ,12(7 mg) ;10 #3248 MCI ik 3 5
B, JH Sephadex LH-20 #7435, 15 24k & ¥ 3 (50
mg) ,5(20 mg) ., IE T BEHR S 85 g, FH Ak B AE (B335
(200 ~300 H), =& Le-HEERG (50:1 ~1: 1)
JEVERR, & 0715 3] 11 A4, 2 #8453 4 Sephadex
LH-20 #0145 70 85, 15 24k 59 6 (7 mg),7 (21
mg) ;8 428 H 45 b AF B 5 4 (250 mg) ;9 #f
4r% MCI,Sephadex LH-20 £ {4,3% 4y 5 153459
8(8 mg),9(7 mg),10(100 mg) ,11(20 mg) .
3 #£HMEE

EW 1 F AT E Ik K ESI-MS m/z 123
[M + H]";'H-NMR (400 MHz, CDCl,) &:9.03
(1H, brs, H2), 8.76 (1H, dd, J=4.8, 1.2 Hg,
H-6),8.17 (1H, dd, J=7.6, 1.2 Hz, H-4), 7.42
(1H, dd, J=7.6, 4.8 Hz, H-5), 6.25 (1H, brs,
N-H), 6.02 (1H, brs, N-H) ;" C-NMR (100 MHz,
CDCl,) 8:152.9 (C-2), 129.2 (C-3), 135.7 (C-
4),123.8 (C-5), 148.4 (C-6), 167.5 (C-7), Lk
A Sk [6 ] il — B, RS Y 1 R
fik % ( nicotinamide )

a2 A JE I B AR ESI-MS m/z 111
[M-H] ;'H-NMR (600 MHz, DMSO-d,) §:10. 89
(brs, N-H), 7.37 (1H, d, J=7.8 Hz, H-5), 5.43

(1H, d, J=7.8 Hz, H-6) . DL ¥4l 5 3Cik [ 7 14
H—3, MR R G Y 2 R IREENE (uracil)

&Y 3 B E AR ESI-MS m/z 135
[M-H] ;'H-NMR (600 MHz, DMSO-d,) §:13.30
(1H, brs, N-H), 12.20 (1H, brs, N-H), 8.11
(1H, s, H2), 7.97 (1H, s, H-8) ;" C-NMR (100
MHz, DMSO-d,) &:155.5 (C-4), 152.6 (C-6),
151.4 (C-8), 144.6 (C-2), 140.3 (C-5), LI %k
i 5 SCHR[ 8 T iR 1 — B, S E AL B 3 R IR TR
% (hypoxanthine) ,

&Y 4 BT EE B AR ; ESI-MS m/z 266
[M-H] ;'H-NMR (600 MHz, DMSO-d,) §:8.34
(IH, s, H-2), 8.14 (1H, s, H-8), 7.32 (2H, s,
4-NH,), 5.87 (1H, d, J =6.0 Hz, H-1"), 4.61
(1H, m, H-5"a), 4.14 (1H, m, H-5'b), 3.96
(1H, m, H4"),3.66 (1H, m, H2'), 3.54 (1H,
m, H-3");"C-NMR (150 MHz, DMSO-d,) §:156. 1
(C-6),152.3 (C2), 149.1 (C4), 139.9 (C-8),
119.5 (C-5), 87.9 (C-1"),85.9 (C-4'), 73.4 (C-
2'),70.5 (C-3"), 61.6 (C-5"), DI I ¥iES Cik
[9 148 — B, O E G 4 IR (adenosine)

EW S eIk K ; ESI-MS m/z 245
[M + H]";'H-NMR (400 MHz, CD,0D) §:8.03
(1H, d, J=8.0 Hz, H-6), 5.91 (1H, d, J=4.4
Hz, H-1'),5.71 (1H, d, J=8.0 Hz, H-5), 4.20
(IH, t, J=4.8 Hz, H-5"'a), 4.17 (1H, t, J=4.8
Hz, H-5'b), 4.02 (1H, m,H4"), 3.84 (1H, dd,
J=12.0,2.4 Hz, H2"), 3.75 (1H, dd, J=12.4,
3.2 Hz, H-3");"” C-NMR (100 MHz, CD,0D) &:
152.5 (C2), 166.2 (C-4), 102.6 (C-5), 142.7
(C-6),90.7 (C-1"), 75.7 (C2"), 71.3 (C-3"),
86.3 (C4'), 62.3 (C-5"), LA %5 k[ 10]
e — B, MR E AW S IR (uridine) o

&Y 6 LA BIRY; ESI-MS m/z 124 [ M-
H] ;'H-NMR (400 MHz, CD,COCD,) &: 10.88
(1H, brs, N-H), 9.36 (1H, s, H-5"), 6.91 (1H,
d, J=4.0 Hz, H4),6.22 (1H, d, J=4.0 Hz, H-
3), 4.65 (1H, s, H-2");" C-NMR (100 MHz,
CD,COCD,) §:132.1 (C-2), 108.5 (C-3), 120.9
(C4), 142.4 (C-5), 178.1 (C-=2"), 178.6 (C-
5o VL EEE S SCmk [ 11 ] il — B, g e a
Y6 Jy 5-3 W H-nt m-2-H B (5-hydroxymethyl-
pyrrole-2-carbaldehyde )

a1 TR Y ESI-MS m/z 220 [ M +
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H] " ;'H-NMR (400 MHz, CDClL,) §:6.56 (1H, s,
H-10), 6.54 (1H, s, H-7), 4.65 (1H, t, J=8.0
Hz, H-10b), 4.09 (1H, m, H-5a), 3.00 (1H, m,
H-5b), 2.75 (2H, m, H-6), 2.56 (1H, m, H-
la), 2.51 (1H, m, H2a), 2.14 (1H, m, H-2b),
1.77 (1H, m, H-1b) ;”C-NMR (100 MHz, CDCI,)
8:27.4 (C-1), 31.7 (C-2), 174.1 (C-3), 37.4
(C-5),27.7 (C-6), 124.8 (C-6a), 115.1 (C-7),
143.5 (C-8), 144.5 (C-9), 111.2 (C-10), 128.5
(C-11a), 56.8 (C-11b), DAL %dh 55 3¢k [ 12 ] 48—
B R G T R Y IEEE R E (oleracein E)

EW 8 B JE R K ESI-MS m/z 349
[M + Na]";'H-NMR (400 MHz, CD,0D) §:7.55
(2H, d, J=8.8 Hz, H-2, 6), 7.01 (2H, d, J =
8.8 Hz, H-3, 5), 6.43 (1H, d, J =12.8 Hz, H-
8),5.95 (1H, d, J=12.8 Hz, H-7), 4.89 (1H,
d, J=7.2 Hz, H-1"),3.85 (1H, dd, J=12.0, 4.8
Hz, H-6'a), 3.69 (1H, dd, J=12.0, 4.8 Hz, H-6'
b), 3.60 (1H, m, H2"), 3.48-3.40 (3H, m, H-
3',4',5");”C-NMR (100 MHz, CD,0D) §:133.1
(C-1),131.6 (C2), 117.5 (C-3), 158.8 (C-4),
131.6 (C-5), 117.5 (C-6), 125.9 (C-7), 131.8
(C-8),177.1 (C9), 102.0 (C-1"), 74.8 (C-2"),
77.8 (C-3"),71.3 (C4"),78.0 (C-5"), 62.5 (C-
6') o LA E&HE 5 3CHk [ 13 ] 4l — 8, i etk &
Y 8 Sk Wi-xf A K fR-4-0-B-D-% % BE AT ( cis-p-
coumaric acid 4-0-8-D-glucoside)

a9 1\ EIE K K HR-ESI-MS m/z
379.1014 [M+ Na]", (caled for C,, Hy OyNa,
379.100 5) ;'H-NMR (400 MHz, CD,0D) §:7.54
(1H, d, J=2.0 Hz, H-2), 7.15 (1H, dd, J=8.0
Hz, H-5), 7.12 (1H, dd, J=8.0, 2.0 Hz, H-6),
6.45 (1H, d, J=12.4 Hz, H-8), 6.10 (1H, d,
J=12.4 Hz, H-7), 4.96 (1H, d, J=7.2 Hz, H-
1'),3.91 (3H, s, OMe), 3.87 (1H, overlapped,
H-6'a), 3.69 (1H, dd, J=12.0, 4.8 Hz, H-6'b) ,
3.51 (1H, dd, J=11.2, 7.2 Hz, H-2"), 3.46-3.34
(3H, m, H-3", 4’, 5');"C-NMR (100 MHz,
CD,0D) §:130.8 (C-1), 114.1 (C-2), 150.1 (C-
3), 147.8 (C4), 116.5 (C-5), 124.0 (C-6),
143.1 (C-7), 117.1 (C-8), 171.0 (C9), 102.6
(C-1"), 74.8 (C-2"), 77.8 (C3"), 71.3 (C4"),
78.2 (C-5"), 62.4 (C-6"), 56.7 (OMe) ., VL I
i 5 SCER [ 14 ] B — 30, e G 9 S Int-Fa 2

. 88.

1% -4 -B-7 % Wi (cis-Feruloyl-4-B-glucoside ) ,,

A 10 JC A EHIR 4 & ESI-MS m/z 379 [ M
+Nal", 395 [M + K]";'H-NMR (600 MHz,
CD,0D) §:7.59 (1H, d, J =16.2 Hz, H-7), 7.24
(1H, brs, H2), 7.17 (1H, d, J =8.4 Hz, H-5),
7.15 (1H, d, J=8.4 Hz, H6), 6.39 (1H, d, J =
16.2 Hz, H-8), 4.96 (1H, d, J=7.2 Hz, H-1"),
3.89 (3H, s, OMe), 3.87 (1H, overlapped, H-6'
a), 3.69 (1H, dd, J =12.0, 5.4 Hz, H6'Db),
3.51 (1H, dd, J=11.2, 9.0 Hz, H2'), 3.47 ~
3.40 (3H, m, H-3", 4’,5");"C-NMR (150 MHz,
CD,0D) §:130.8 (C-1), 112.5 (C-2),151.1 (C-
3), 150.0 (C-4), 117.5 (C-5), 123.3 (C-6),
145.8 (C-7), 118.3 (C-8), 170.9 (C9), 102.3
(C-1"),74.9 (C2"), 77.9 (C-3"), 71.3 (C4"),
78.3 (C-5"), 62.5 (C-6"), 56.8 (OMe), LI I %K
i 5 SCHR15 ] 0B — B0, S 2 & 10 e -F]
B0 R -4 -B-1 % BT (trans-feruloyl-4-B-glucoside ) .

&Y 11 JC & EIR 45 5 ESI-MS m/z 311
[M+Na]*;'"H-NMR (400 MHz, CD,0D) §:7.65
(1H, brs, H-5), 6.76 (1H, brs, H4),5.56 (1H,
d, J=2.8 Hz), 3.83 (1H, overlapped, H-6"a),
3.73 (1H, m, H-1"),3.67 (1H, dd, J=12.0, 4.8
Hz, H6'b), 3.59 (1H, dd, J=9.6, 4.0 Hz, H-
2'), 3.46 ~3.34 (3H, m, H3', 4’ 5'), 2.47
(3H, s, COCH,) ;" C-NMR (100 MHz, CD,0D) §:
154.3 (C-1), 148.6 (C-2), 105.9 (C-3), 139.2
(C4), 187.5 (C-2"), 101.3 (C-1"), 72.9 (C-
2"y, 74.7 (C-3"), 71.1 (C-4"), 75.4 (C-5"),
62.2 (C-6"), 27.2 (COCH,) . L\ I $C¥8 5 ik
(16 41— 3, WS @ b &) 11 Ry S5 22 2 By -4 2
i (isomaltol-glucoside)

&Y 12 JC A IR Y EIMS m/z 312
[M]* ;'H-NMR (400 MHz, CDCL,) §:7.32 ~7.02
(15H, m, H-phenyl), 5.15 (1H, d, J=1.6 Hz, H-
la), 4.89 (1H, d, J=1.6 Hz, H-1b), 2.83 (2H,
m, H3), 2.67 (1H, m, H4), 2.39 ~2.33 (2H,
m, H6), 2.05 ~1.86 (2H, m, H-5);"” C-NMR
(100 MHz, CDCL,) §:114.4 (C-1), 141.1 (C-2),
43.4 (C-3), 43.6 (C4), 37.3 (C-5), 33.7 (C-
6), 146.8, 144.9, 142.4 (phenyl C), 128.3 (4),
128.3 (2), 128.3 (2), 128.3, 127.7, 127.3,
126.3 (2), 126.2, 125.5 (phenyl CH) , LI I ¥4
IR0 17 [ i — 30, s e b5 12 5 2,4,6-
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=IRE-1-C 45 (2,4 ,6-triphenylhex-1-ene) ,
4 FR51TR

AHETE B o A 3 12 A SR &,
T AAEYHMEEY1~7),3 DFENRET (G
Y8 ~10) , 55 27 Wy -4 4 HE 17 (11) F1 2,4, 6- =%
B-1-Cm(12) , WAMESREN LG 1 BA
Pod PR ARG LAY 2 AR
DT AL A 3 HAT 0 B E AR K S
SEPEFT AR Y 4 B R OO S5 Y
e 7T BAHUEAL U POR SRR Xk
— W AER T YA S W o B T 2 RO
o3, 5RO PUR R A R UDAE OC 5 [R) IR Y
RISV EPOEI] BA BUE PO DU 3
PS4 R 7 B v g AR A 2 A A i
AT RES AR WG A G, T AR 4k 22 S R B
YT A
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