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WE NI S (Aconitum vilmorinianum Kom. )73 25155 20 A i ZEMh%, I ] HRESIMS, 1D-f1 2D-NMR, #f%
X STEATHE T IEM S T eI, L —AN R Cy iAW, 1-epi-168-hydroxycardiopetaline, ‘& /&
168-hydroxycardiopetaline '] 2 [n) R A4 44; 19 AN A CAMLAH).

KR D, Co- AR 1-3K-164-F23E-cardiopetaline

A New C,g-Diterpenoid Alkaloid from Aconitum vilmorinianum

Tang, Tianxing Chen, Donglin Wang, Fengpeng™
(West China College of Pharmacy, Sichuan University, Chengdu 610041)

Abstract A new Cjo-diterpenoid alkaloid, 1-epi-164-hydroxycardiopetaline, together with 19 known diterpenoid alkaloids,
was isolated from the roots of Aconitum vilmorinianum Kom. The structure of the new alkaloid was established on the basis of

spectral data (HR-MS, X-ray crystallographic analysis, 1D- and 2D-NMR).
Keywords Aconitum vilmorinianum; Co-diterpenoid; 1-epi-16f-hydroxycardiopetaline

53 J& (Aconitum) fE A H S ILAT 400 FpAchs, T2
7% e | s 5 Y R Y 727 N /7)1 7 S [ <7 TR SR £
R HRLA 200 A, L2y 76 M2y, Alad 3 244
T I OGN 48 R0 A bl R i A s . B
(Aconitum vilmorinianum Kom.) E Tk 2100~2500 m
ERIVE: W27 Ne SIS o057 w7 i R 2 o A N U DM T €53 = D Y &
MIVHFES. ARG RITE, WK, AT25H], 697 kT80, R
T AEE R Xt o B 0 v 4k 2 R B AR E K %
M B AF B2 20 A A, TR
P AR RO HAG A A S AR, 2008 A, R
TARECRE T N Ry B R R AR
C(8)-C(9)-C(10) = JLIA R FIHTH HEI1) Cro- —illi A= ik
N T LRI RO T BT 2 Sk R AR (0 245 T B, AR R
RRAUN HBEAT R AN RGN TT, Az 4y s fg
3] 20 MEAYI(Scheme 1), A —ANABi Cpo i 2E
Y epi-16p-hydroxycardiopetaline (1), 4% 19 A~E51
&9 A« talatisamine (2)*, karakoline (3)°, sa-
chaconitine (4)'%), 14-O-veratroylneoline (5)"), vilmorri-
anine A (6)"*, yunaconitine (7)"", condelphine (8)"""
@, (10)"2,

14-acetyl-sachaconitine indaconitine

* E-mail: wip@scu.edu.cn

14-acetylkarakoline (11)!"*, 14-acetyltalatizamine (12)"'*),
cammaconine (13)!" isotalatizidine (14)"'), 8-deacetyl-
yunaconitine (15)!'”), 16f-hydroxycardiopetaline (16)"*)
pseudaconine (17) "), columbianine (18), denudatine
(19)°%, panicutine (20)*'". 3 tL & W 1 g5 Ky N
HRESIMS, 1D-Fil 2D-NMR, 4 X S ERATH %0777
LABFALE.

1 HR5UE

AW AT E RN K, Wi HR-ESI-MS #i 52
H 134 CyHy3NO, (m/z: 364.2474 [M~+H]", caled
364.2487), ANHUFIE N 6. 1 () NMR SR H&4— R
L HE[6y 2.25~2.32, 2.43~2.46 (m, 2H); 1.02 (t, J=7.2
Hz, 3H); dc 46.8 (1), 11.3 (q)]F1—AN 3y 0.78 (s,
3H); 6c24.2 (@)]. BRA AN, AR 19 ik
5%, LHEIEMEREEDRAE S, 85 &4 UL,
Cro- HEAEWIHZ>. PC NMR /R HiZAL AW 445
BRI S [0c 65.4 (d), 72.4 (s), 73.9 (d), 71.2 (d)], #
WIZ Ak S0 4 AN AR A R FE AR, 'H NMR 7R
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1 R'=p-OH,RZ=R3=R*=0OH
3 R'=R?2=R3®=0H, R4 OCH, 2 R'= OCH RZ2=R3=OH 5 R'=R2=0H,R®=0Vr,R*=R%=H
4 R'=R2=0CH, R2=R®=OH 8 R'=R?=0H, R®=0Ac 6 R'=0CH; R?=0Ac, R®=0As, R*=0H,R®=H

9 R'=R?=0CH; R?=OH,R®*=0Ac 12 R'=
11 R'=R%=OH,R®=OAc, R*=0CH, 14 R'=R?=R%®=0OH
16 R'=R?>=R*=R*=0H

= OCHg, R?=R®=0OH
R2 =R%=0H, R* = OCH,

13 R'=
18 R'=

OCH3 R?=0H,R®=0Ac 7

= OCHjg, R? = OAc, R® = OAs, R* =R® = OH
10 R'= OCHj, R? = OAc, R® = OBz, R* =R% = OH
15 R1 OCHj, R?=0H, R% = OAs, R*=R%=0H

17 R'=0CH,;, R2=R®=R*=R%=OH

Scheme 1

H—AN T = EIE A5 5[0y 4.52 (t, J=4.8 Hz, 1H)]n]
fRaE N H-148, UiW] C-14 {7534, HMBC i+,
H-14 (6y 4.52)50 515 C-8 [6¢c 72.4 (s)]#1 C-16 [6c 71.2
()FHE, W] C-8 Frfll C-16 At HFRIEIAR. Fol4r—
MR ELE C-1 72T HMBC i H-1 (dy
4.13)5 C-3 [FIAHI(E ). M 1478 a-OH B, C-1 4b2% 47
FEABIE A Sc 72 /i, T4 1474 B-OH I3 4 oc 68
LA AL A 1 C-1 4 6 65.4 (d), nIfigfE T
FIN SN BT A A& 16 LUTARIEBE s #Int, C-1
b 2= B RIRE 10 B3 i T 40 2 ppm. HHIGHRIEAL A
Y1 k16 2z Rk, vk 1-epi-168-hydroxycar-
diopetaline. #Jii, FRATEISHA X AT HTfE T 1%
&R 2), I 2D-NMR H)E T HFTHmEAD
fE95E1).

—: "H-"Hcosy
v : HMBC (H—~ C)

B1 a1 R 'H-"H COSY, HMBC H¢
Figure 1 The key 'H-"H COSY, HMBC correlations of 1

AP 116 J— %] 22 m SRR, (R IR PE,
AR DL A AN R S A AW B 22 5. e B 1 X
T, MG 16 s T35 B b2 g ee
C-1, C-2, C-3, C-4, C-10, C-12 L f C-19 #ATAE KN 2
910
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WED 1 KRS X AT 45
Figure 2 X-ray structure of 1
S.OXANT A MBI, WGP 16 K, T
la-OH JE 5 % _E IO L7 il JE By N U8, i A 31
PR, ez, MRSy 1, WJCiF o1 W
SUBEMAEAE, PTLL, IEWERE X ATH s HOIREE, 46

E 2

YN AR A BAEAE. Y RILDI R
I I B XTSRS LUE, F 385 A R — RN R
XM%, D I E H RIS, Lo B MO,
I 176 C #4453
2 4ig

9{%# Cl9':

il A ) 5 AR A A AT AT 4R
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R 1 ALE 1 R16 1) NMR $# (400 MHz for 'H NMR, 100
MHz for *C NMR, J/Hz)

Table 1 NMR data of compounds 1 and 16 (400 MHz for 'H
NMR, 100 MHz for '*C NMR, J/Hz)

No. oy (J in Hz)* ;ca 5o 16 o
4.13 brs 65.4d 70.7d 72.4d
2 1.80 hidden (a) 29.2t 282t 296t
3.02 hidden ()
3 1.39~143m () 326t 303t 313t
1.94~2.00 m (@)
4 — 324s 30.8s 329s
5 2.00 hidden 44.1d 449d 46.6d

1.61dd (14.4,8.0) (a) 23.4t 234t 25.0t
2.19 hidden ()

7 2.22d(7.6) 43.0d 43.8d 45.4d
8 — 72.4 s 72.2s 74.5 s
2.47 hidden 45.0d 449d 46.4d
10 2.80~2.86 m 37.8d 42.5d 43.8d
11 — 479s 47.0s 48.7 s
12 1.39~1.43 m (@) 26.4t 2741t 28.1t
2.09~2.15 m (f)
13 2.43 hidden 42.4d 42.5d 439d
14 4.52t(4.8) 73.9d 73.7d 76.2d

15 2.61dd(15.6,4.8) (0) 44.1t 435t 454t
2.69~2.73 m (B)

16 4.02t(6.4) 71.2d 70.8 d 72.5d

17 2.77 brs 61.2d 60.7 d 63.2d

18 0.78 s 242 q 25.1q 27.5q

19 2.03,2.41 hidden 55.1t 57.7t 60.2t

21 225~232m 46.8 t 46.1t 483t
243~2.46 m

22 1.02t(7.2) 113q 10.8 q 13.0q

“In CsDsN+CDCls; ? in CDCl.

5, A HEARNLEWAEE T, 54h, =R EY
(1) C-1 ()& A AREE (A B LT #8002 -1 Im), B-HIA] 1)
SRR S 1 08 H TR = ME—— N 4R
R, H C-1 4 p-OH BT Cro- il ZE .
3 ZEHESHS
3.1 U5k

ZLAM61E ] Nicolet FT-IR 2005XV {3l 5, KBr &
Fr; i VGAutospel 3000 %41 Finigan LCQ 7 Jii i
A58 ; i34 Varian UNION 400/54 ¥ RG3LARA
M5E, #7 CDCls, CD;0D 1§, CsDsN, TMS 4 W br; gt
i Perkin Polarimeter 341 ZYJEYe Y60 & ; #4550
WRX-TS R S W A0 CRIRIE). 2 28T it H
W B A RERE G, LA 0.5% CMC /K k4 0.5% NaOH,
0.5% CMC %M, 105 Ciitk 1 h 41, FHS R
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Dragendorff i1 20% 1B R LI 2 €0, K2 AT IR
B AL T (10~40 wy. &5 TS E 2R,
AR AR HEE A oA al, e sl AR
I

3.2 tEYIRA

JEAE) 2012 4F 7 AR A A RGeS, R
Pl H R R B B WA AT 7 BT R 20 ZE 00T 9 0
33 REESE

PO A EONK 40 kg, H 0.05 mol/L [FIERER 500 L
HHATIBIE 3B MG ALY N W 1, KB I PR
KEAE pH KT 10, HH LB LB, & 9F LR 41
2, VR ZETE, DO A B S AR U B 603.5
g.

SEDE 603.5 g, K FH A AN A R R, AR
FE, T BFE, SRERAEZTIERS 600 g, A iiiik— A i
(1% _LJE), ViV=10 1 1-1 @ 1ERRVERL. YEkimis
TLC fi &5 &I 4 A~E Filsr.

A F5r(35 @& (ahEE- A, VI V=40 : 1520 :
DR DENEAS 14-acetylsachaconitine (200 mg).

B #43(168.7 )i/ & N EIHNT fn 1T talatisamine (31
), TR &AMk -TNI (1% = %), Vi V=15:
12EWE43 B-1, B-2, B-3 =34, B-1 &(&Ei-FEL ViV
=99 ! 1) EAEEHT1S 14-acetylkarakoline (11 mg). B-2
A -l (1% = Z8%), Vi Vv=9 . 1% #17E
sachaconitine (89 mg). B-3 /& N Wi #T i #3 denudatine
(20 mg).

C #5135 Q&R )Z T (A -HEE, Vi v=
150 © 199 © DBEEZLEBAS C-1, C-2, C-3, C-4, C-5 F.3
Iy, C-1 L& &EHi-HEE, Vi v=200: )5 HEr k-
W, Vi Vv=40: PN 14-acetyltalatizamine (50
mg). C-2 &[4~ NEI(1% 8%, V:V=30: 1]
A vilmorrianine A (813 mg), C-3 #7028 [ 7 Whk-
Wl (1% = Z8%), Vi V=230 1-20 © 118 E VN~
condelphine (19 mg) & C-3-2 1 C-3-3 PB4, C-3-3 (&
fi-HEE, Vi V=200 : DY 14-o-veratroylneoline
(34 mg)Fll indaconitine (11 mg). C-4 #4348 xS RERAE
JENTCH M-, V2 V=20 : 1)#3 yunaconitine (55
mg).

D 43(59.3 g)s £ AT il 15 karakoline (10 g), %l
R ERERAE T - N (1% — %), Vi v=
10 : 1]EM#S D-1, D-2, D-3, D-4 PUES>. D-1 Z(& 45—
FEE, V0 V=99 © 1)¥E/li1 panicutine (42 mg). D-3 & [ A
- B (1% — 4 0%), Vi v=>5 " 11%kRE D-3-1,
D-3-2, D-3-3, D-3-4 Uiy, D-3-2 (& Ai-FHlE, V!
V=98 : 2)x EAE)ZH1#F cammaconine (17 mg), D-3-3 [F]

http://sioc-journal.cn/ 911
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FELLEA -, V@ V=98 : 2)ULMif5 isotalatizidine (45
mg)Fll 8-deacetylyunaconitine (35 mg).

E {43 (113 g) 2 At )24t [ it k- AT (1% — 2 1%),
ViV=5:1-1 D 1BEEBENAT B-1, E-2, E-3, E-4 VY3
5y, B2 f[Fi-HEE(%RK), V' V=97 : 3R ZHZ
}715 pseudaconine (21 mg), E-3 34 [FlFfE LA - HE
(1%ZK), V1 V=97 . 3LNJEIFFILENAS E-3-1, E-3-2,
E-3-3 {4y, =¥ H0E LR LIENT A 1S3 1 (28
mg), 16p-hydroxycardiopetaline (45 mg), columbianine
(55 mg). L&) 1 G LMEnEBEAR, RhREFR H .

34  HEHNE

1-Epi-16f-hydroxycardiopetaline (1): 47 % Tk}
K. mp. 231~234 C, [a]5 —3.3 (0.49, CH;OH); 'H
NMR (400 MHz, CsDsN+CDCl3)#1 *C NMR (100 MHz,
CsDsN-+CDCL) L% 1; IR (KBr) v: 3415, 1106, 1046
cm ' ESI-MS m/z (%): 364 [M+H]" (100); HR-ESI-MS
caled for C,;HyNO, [M+H]" 364.2487, found 364.2474.

Talatisamine (2): FEJEEMK K. mp. 143~144
‘C; '"H NMR (400 MHz, CDCl;) 8: 1.00 (t, J=7.2 Hz, 3H,
NCH,CHs), 3.21, 3.24, 3.29 (each s, each 3H, 3 X OCH3),
4.08 (t, J=4.8 Hz, 1H, H-14p); “C NMR (100 MHz,
CDCly) 0: 86.1 (d, C-1), 25.6 (t, C-2), 32.6 (t, C-3), 38.4 (s,
C-4), 37.3 (d, C-5), 24.5 (t, C-6), 45.6 (d, C-7), 72.6 (s,
C-8), 46.7 (d, C-9), 45.5 (d, C-10), 48.4 (s, C-11), 27.5 (t,
C-12), 45.8 (d, C-13), 75.3 (d, C-14), 38.2 (t, C-15), 82.0
(d, C-16), 62.8 (d, C-17), 79.3 (t, C-18), 52.9 (t, C-19),
49.3 (t, C-21), 13.5 (q, C-22), 56.2 (q, C-1'), 56.3 (q,
C-16'), 56.3 (q, C-18"). P35 SCikdR s (3 A —
.

Karakoline (3): M L& K. mp. 185~187
‘C; "TH NMR (400 MHz, CDCl5) d: 0.86 (s, 3H, H-18), 1.09
(t, J=7.2 Hz, 3H, N-CH,CHj3), 3.32 (s, 3H, OCHj3), 4.20
(t, J=4.8 Hz, 1H, H-148); *C NMR (100 MHz, CDCl;) ¢:
72.4 (d, C-1), 29.6 (t, C-2), 31.1 (t, C-3), 32.8 (s, C-4),
44.9 (d, C-5), 25.0 (t, C-6), 46.4 (d, C-7), 74.1 (s, C-8),
46.6 (d, C-9), 39.8 (d, C-10), 48.7 (s, C-11), 29.6 (t, C-12),
43.9 (d, C-13), 75.8 (d, C-14), 422 (t, C-15), 81.8 (d,
C-16), 63.3 (d, C-17), 28.2 (q, C-18), 60.1 (t, C-19), 48.3
(t, C-21), 13.0 (g, C-22), 56.2 (q, C-16"). LA ¥k 5 ik
PR3 A5

Sachaconitine (4): TG EAM K. mp. 113~115
‘C; "H NMR (400 MHz, CDCl5) d: 0.73 (s, 3H, H-18), 1.00
(t, J=7.2 Hz, 3H, NCH,CH,), 3.21, 3.30 (each s, each 3H,
2XOCHj3), 4.09 (dd, J=4.8 Hz, 1H, H-148); “C NMR
(100 MHz, CDCl;) 6: 86.7 (d, C-1), 26.1 (t, C-2), 37.4 (t,

912 http://sioc-journal.cn/
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C-3), 34.5 (s, C-4), 50.6 (d, C-5), 25.0 (t, C-6), 45.6 (d,
C-7), 72.8 (s, C-8), 46.8 (d, C-9), 38.3 (d, C-10), 48.8 (s,
C-11), 27.6 (t, C-12), 45.6 (d, C-13), 75.5 (d, C-14), 37.7
(t, C-15), 82.1 (d, C-16), 62.5 (d, C-17), 26.1 (q, C-13),
56.7 (t, C-19), 49.3 (t, C-21), 13.6 (q, C-22), 56.2 (q, C-1"),
56.3 (q, C-16"). LA F%dls 15 SCiikAR s A — 5L

14-O-veratroylneoline (5): 14 J5 & ¥ K. m.p.
178~181 °C; 'H NMR (400 MHz, CDCLy) 6: 1.12 (t, J=
7.2 Hz, 3H, NCH,CHj;), 3.25, 3.27, 3.92, 3.93 (each s, each
3H, 4XOCHjy), 4.12 (d, J=6.4 Hz, 1H, H-6p), 5.16 (t, J=
4.4 Hz, 1H, H-14p), 6.88~7.66 (m, 3H, aromatic protons);
BC NMR (100 MHz, CDCLy) d: 72.0 (d, C-1), 29.6 (t,
C-2), 29.4 (t, C-3), 38.0 (s, C-4), 44.3 (d, C-5), 83.3 (d,
C-6), 53.0 (d, C-7), 74.8 (s, C-8), 45.9 (d, C-9), 43.6 (d,
C-10), 49.7 (s, C-11), 29.2 (t, C-12), 37.6 (d, C-13), 76.6
(d, C-14), 42.5 (t, C-15), 82.0 (d, C-16), 63.2 (d, C-17),
80.0 (t, C-18), 56.8 (t, C-19), 48.2 (t, C-21), 12.9 (g, C-22),
57.9 (g, C-6"), 59.1 (q, C-16"), 56.3 (q, C-18"), 122.5 (s,
C-1", 112.0 (d, C-2"), 148.5 (s, C-3"), 152.9 (s, C-4"), 110.3
(d, C-5"), 123.3 (d, C-6"), 165.7 (s, PhCO), 55.8, 55.9 (q,
aromatic OCH;). LA b4 5 ek {73 A — 5.

Vilmorrianine A (6): FI e BB AK. mp. 180~
183 °C; 'H NMR (400 MHz, CDCL;) 6: 1.03 (t, J=7.2 Hz,
3H, NCH,CH3,), 3.18, 3.26, 3.30, 3.39, 3.86 (each s, each
3H, 5X0OCHj;), 4.10 (d, J/=6.0 Hz, 1H, H-65), 5.03 (t, J=
4.4 Hz, 1H, H-14p), 691, 8.01 (A,B,, J/=8.8 Hz, 4H,
aromatic protons); BC NMR (100 MHz, CDCl;) o: 82.6 (d,
C-1), 33.2 (t, C-2), 71.8 (d, C-3), 43.2 (s, C-4), 46.8 (d,
C-5), 83.4 (d, C-6), 44.7 (d, C-7), 85.8 (s, C-8), 48.7 (d,
C-9), 43.5 (d, C-10), 50.4 (s, C-11), 28.2 (t, C-12),39.2 (d,
C-13), 75.2 (d, C-14), 38.1 (t, C-15), 82.3 (d, C-16), 61.3
(d, C-17), 77.2 (t, C-18), 48.7 (t, C-19), 47.5 (t, C-21), 13.2
(q, C-22), 55.6 (q, C-1"), 57.8 (q, C-6"), 56.6 (q, C-16"),
59.1 (q, C-18"), 169.7 (s, COCH3), 21.7 (g, COCH3), 122.8
(s, C-1"), 131.6 (d, C-2' and C-6"), 113.7 (d, C-3' and C-5"),
163.4 (s, C-4"), 165.9 (s, PhCO), 55.3 (q, aromatic OCHj3).
DA b Hd 5 Sk (A S

Yunaconitine (7): FIEIGERH K. mp. 140~143
‘C; 'H NMR (400 MHz, CDCl;) &: 1.10 (t, J=7.2 Hz, 3H,
NCH,CH3), 3.15, 3.25, 3.29, 3.54, 3.86 (each s, each 3H,
5X0OCHj3;), 4.02 (d, J=6.4 Hz, 1H, H-6p), 4.86 (d, /=4.8
Hz, 1H, H-14p), 6.91, 8.01 (A,B,, /=8.8 Hz, 4H, aromatic
protons); *C NMR (100 MHz, CDCl3) d: 83.1 (d, C-1),
334 (t, C-2), 71.8 (d, C-3), 43.1 (s, C-4), 47.2 (d, C-5),
82.2 (d, C-6), 44.6 (d, C-7), 85.5 (s, C-8), 48.7 (d, C-9),
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40.7 (d, C-10), 502 (s, C-11), 35.1 (t, C-12), 74.7 (s,
C-13), 75.5 (d, C-14), 39.6 (t, C-15), 83.5 (d, C-16), 61.7
(d, C-17), 77.2 (t, C-18), 48.7 (t, C-19), 47.5 (t, C-21), 13.2
(q, C-22), 55.8 (g, C-1'), 58.8 (g, C-6"), 57.7 (q, C-16"),
59.1 (q, C-18"), 169.7 (s, COCHj3), 21.7 (q, COCH3), 122.6
(s, C-1"), 131.6 (d, C-2' and C-6'), 113.7 (d, C-3' and C-5"),
163.4 (s, C-4"), 165.9 (s, PhCO), 55.3 (q, aromatic OCHj).
DA FHiedie 5 ek AR e A P A — 5L

Condelphine (8): 4G ¢ Bk K. mp. 158~159
“C; '"H NMR (400 MHz, CDCls) d: 1.12 (t, J=7.2 Hz, 3H,
N-CH,CH;), 3.29, 3.36 (each s, each 3H, 2 X OCHj;), 4.86
(t, J=4.8 Hz, 1H, H-148); *C NMR (100 MHz, CDCl;) §:
72.0 (d, C-1), 29.0 (t, C-2), 29.6 (t, C-3), 37.1 (s, C-4),
41.2 (d, C-5), 24.9 (t, C-6), 45.3 (d, C-7), 74.7 (s, C-8),
44.6 (d, C-9), 36.4 (d, C-10), 48.8 (s, C-11), 26.5 (t, C-12),
43.1 (d, C-13), 76.6 (d, C-14), 42.5 (t, C-15), 81.9 (d,
C-16), 63.6 (d, C-17), 78.8 (t, C-18), 56.0 (t, C-19), 48.4 (t,
C-21), 12.9 (q, C-22), 56.4 (q, C-16"), 59.4 (q, C-18,
170.4 (s, COCHj3), 21.3 (q, COCH3). VA L% 5 SCiki
A A S

14-Acetylsachaconitine (9): €402 M K. mop.
87~91 °C; 'H NMR (400 MHz, CDCl3) 6: 0.74 (3H, s,
H-18), 1.02 (t, J=7.2 Hz, 3H, NCH,CHs), 3.19, 3.24 (each
3H, s, 2XOCHs), 4.79 (t, J=4.8 Hz, 1H, H-14p). S5kxifE
iR, VD v=51; AW, VD V=
98 : 2] RefE A, LA _EA0E Hod b Sk e A — 5

Indaconitine (10): 0 R AR. mp. 189~193
“C; '"H NMR (400 MHz, CDCl;) d: 1.09 (t, J=7.2 Hz, 3H,
N-CH,CHs), 3.14, 3.24, 3.28, 3.53 (each s, each 3H, 4 X
OCH,), 4.02 (d, J=6.4 Hz, 1H, H-6f), 4.89 (d, J=4.4 Hz,
1H, H-14p), 7.41~8.06 (m, 5H, aromatic protons); "*C
NMR (100 MHz, CDCl;) J: 83.4 (d, C-1), 35.1 (t, C-2),
71.6 (d, C-3), 43.1 (s, C-4), 48.6 (d, C-5), 82.2 (d, C-6),
44.5 (d, C-7), 85.5 (s, C-8), 47.2 (d, C-9), 40.7 (d, C-10),
50.2 (s, C-11), 33.4 (t, C-12), 74.6 (s, C-13), 78.7 (d,
C-14), 39.5 (t, C-15), 83.0 (d, C-16), 61.7 (d, C-17), 77.0
(t, C-18), 48.8 (t, C-19), 47.4 (t, C-21), 13.2 (g, C-22), 55.8
(g, C-1), 58.7 (q, C-6"), 57.8 (g, C-16"), 59.1 (q, C-18"),
169.8 (s, COCHs), 21.5 (q, COCH3), 130.0 (s, C-1'), 128.5
(d, C-2' and C-6"), 129.6 (d, C-3' and C-5"), 133.1 (d, C-4"),
165.9 (s, PhCO). LA $4ii 15 ek (3 A — 3L

14-Acetylkarakoline (11): 187G & T4 8 K. mup.
99~100 ‘C; 'H NMR (400 MHz, CDCl;) &: 0.89 (s, 3H,
H-18), 1.12 (t, J=7.2 Hz, 3H, N-CH,CH3), 3.27 (s, 3H,
OCHs3), 4.86 (t, J=4.8 Hz, 1H, H-14p); “C NMR (100
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MHz, CDCl;) ¢: 72.1 (d, C-1), 29.4 (t, C-2), 30.8 (t, C-3),
32.7 (s, C-4), 45.3 (d, C-5), 25.2 (t, C-6), 44.6 (d, C-7),
74.8 (s, C-8), 46.1 (d, C-9), 36.6 (d, C-10), 48.3 (s, C-11),
29.0 (t, C-12), 43.1 (d, C-13), 77.1 (d, C-14), 42.5 (4,
C-15), 82.0 (d, C-16), 63.0 (d, C-17), 27.5 (q, C-18), 60.2
(t, C-19), 48.3 (t, C-21), 12.9 (q, C-22), 56.0 (q, C-16"),
170.5 (s, COCHj3), 21.3 (q, COCH3). DL L% 5 Sciikii
A5
14-Acetyltalatizamine (12): {4 o2 A K. mp.
95~97 C; "H NMR (400 MHz, CDCl;) d: 1.05 (t, J=7.2
Hz, 3H, NCH,CH3,), 3.22, 3.27, 3.29 (each s, each 3H, 3 X
OCH,), 4.81 (t, J=4.8 Hz, 1H, H-14p); *C NMR (100
MHz, CDCl;) ¢: 85.7 (d, C-1), 26.1 (t, C-2), 32.6 (t, C-3),
38.4 (s, C-4), 35.2 (d, C-5), 24.8 (t, C-6), 45.8 (d C-7),
73.6 (s, C-8), 46.1 (d, C-9), 44.8 (d, C-10), 48.6 (s, C-11),
28.3 (t, C-12), 453 (d, C-13), 76.6 (d, C-14), 40.8 (4,
C-15), 81.5 (d, C-16), 62.2 (d, C-17), 79.4 (t, C-18), 53.0
(t, C-19),49.3 (t, C-21), 13.5 (q, C-22), 56.1 (q, C-1"), 56.2
(q, C-16", 59.4 (q, C-18"), 170.7 (s, COCHj), 21.3 (q,
COCH3). A A b5 SciRaR i (! 5 A — 30
Cammaconine (13): H G E R K. mp. 136~
137 °C; "H NMR (400 MHz, CDCl;) d: 1.06 (t, J=7.2 Hz,
3H, NCH,CHj;), 3.27, 3.34 (each s, each 3H, 2 X OCHs;),
4.14 (t, J=4.8 Hz, 1H, H-148); “C NMR (100 MHz,
CDCly) 0: 86.2 (d, C-1), 25.6 (t, C-2), 32.0 (t, C-3), 39.0 (s,
C-4), 45.8 (d, C-5), 24.5 (t, C-6), 45.7 (d, C-7), 72.8 (s,
C-8), 46.8 (d, C-9), 37.5 (d, C-10), 48.7 (s, C-11), 27.6 (t,
C-12), 45.4 (d, C-13), 75.5 (d, C-14), 38.2 (t, C-15), 82.1
(d, C-16), 62.9 (d, C-17), 68.7 (t, C-18), 52.9 (t, C-19),
49.5 (t, C-21), 13.6 (q, C-22), 56.5 (q, C-1), 56.3 (q,
C-16"). LA_bHodi b5 ik (A — 5L
Isotalatizidine (14): FI L& M K. mp. 116~
117 °C; "H NMR (400 MHz, CDCl;) 0: 1.17 (t, J=7.2 Hz,
3H, NCH,CHj;), 3.31, 3.34 (each s, each 3H, 2 X OCHy;),
420 (t, J=4.8 Hz, 1H, H-148); “C NMR (100 MHz,
CDCly) d: 72.1 (d, C-1), 26.7 (t, C-2), 29.6 (t, C-3), 37.1 (s,
C-4), 41.7 (d, C-5), 24.7 (t, C-6), 45.0 (d, C-7), 74.0 (s,
C-8), 46.6 (d, C-9), 43.9 (d, C-10), 48.5 (s, C-11), 28.3 (4,
C-12), 39.8 (d, C-13), 75.6 (d, C-14), 41.7 (t, C-15), 81.8
(d, C-16), 64.0 (d, C-17), 78.9 (t, C-18), 56.5 (t, C-19),
48.5 (t, C-21), 13.0 (q, C-22), 56.3 (q, C-16"), 59.4 (q,
C-18"). LA FHda 55 ek {1 O A — 5
8-Deacetylyunaconitine (15): 140 E AR, m.p.
101~104 °C; '"H NMR (400 MHz, CDCLy) 6: 1.12 (t, J=
7.2 Hz, 3H, NCH,CH3), 3.25, 3.28, 3.31, 3.41, 3.86 (each
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s, each 3H, 5X OCH3;), 4.07 (d, J/=6.8 Hz, 1H, H-6f), 5.12
(d, J=4.8 Hz, 1H, H-14p), 6.92, 7.98 (A,B,, J=8.8 Hz,
4H). HFsAEmCamEE -, v r=3 1, ®i- T,
VivV=97:3) Ry (M, LA EEGERIE S Skl
K—E.

16p-Hydroxycardiopetaline (16): {45 & Lk A .
m.p. 213~216 °C; 'H NMR (400 MHz, CDCl;) J: 0.88 (s,
3H, H-18), 1.11 (t, J=7.2 Hz, 3H, NCH,CHj3), 4.32 (t, J=
4.8 Hz, 1H, H-148); "C NMR 50 W% 1. DL B3RS
SCRRFRE (A — 5

Pseudaconine (17): H L& kK. mp. 205~
208 “C; 'H NMR (400 MHz, CDCl3) 6: 1.10 (t, J=7.2 Hz,
3H, NCH,CHj3), 3.23, 3.30, 3.31, 3.41 (each s, each 3H,
4XOCHjy), 4.14 (d, J=7.2 Hz, 1H, H-6f), 3.98 (d, J=4.8
Hz, 1H, H-14p); *C NMR (100 MHz, CDCl3) J: 84.3 (d,
C-1), 35.6 (t, C-2), 72.1 (d, C-3), 43.4 (s, C-4), 48.5 (d,
C-5), 82.1 (d, C-6), 52.0 (d, C-7), 72.6 (s, C-8), 50.2 (d,
C-9), 41.8 (d, C-10), 50.0 (s, C-11), 33.7 (t, C-12), 76.6 (s,
C-13), 79.4 (d, C-14), 39.8 (t, C-15), 82.9 (d, C-16), 62.2
(d, C-17), 77.3 (t, C-18), 49.1 (t, C-19), 47.2 (t, C-21), 13.6
(q, C-22), 56.1 (q, C-1"), 57.2 (q, C-6"), 57.7 (q, C-16",
59.2 (q, C-18". LA F-¥cdis 15 Semki i g3 A — 5

Columbianine (18): o Bk K. mp. 202~
205 ‘C; 'H NMR (400 MHz, CD;0D) §: 1.12 (t, J=7.2
Hz, 3H, NCH,CH;), 3.33 (s, 3H, OCH3), 4.13 (t, J=4.8
Hz, 1H, H-148); *C NMR (100 MHz, CD;0D) ¢: 73.8 (d,
C-1), 25.7 (t, C-2), 27.0 (t, C-3), 38.9 (s, C-4), 45.2 (d,
C-5), 30.4 (t, C-6), 42.1 (d, C-7), 75.7 (s, C-8), 47.3 (d,
C-9), 46.8 (d, C-10), 49.8 (s, C-11), 31.0 (t, C-12), 41.7 (d,
C-13), 76.4 (d, C-14), 42.7 (t, C-15), 84.4 (d, C-16), 64.6
(d, C-17), 68.1 (t, C-18), 57.6 (t, C-19), 49.2 (t, C-21), 13.3
(q, C-22),56.4 (q, C-16"). ZHL{h X SFEATH L0 T
Hogfity.

Denudatine (19): FIt4JG&E K. mp. 249~251
‘C; '"H NMR (400 MHz, CDCl;) 8: 1.12 (t, J=7.2 Hz, 3H,
NCH,CH,), 0.70 (s, 3H, H-18), 4.29 (brs, H-15, 1H), 5.25,
5.04 (each s, each 1H, H-17). 5krufE (4 k-4 i,
Viv=5:1; @Ai-FEE, V:V=98:2) R AR, LA
AR 5 ORISR L

Panicutine (20): H A5 kK. mp. 211~214
‘C; "H NMR (400 MHz, CDCl5) d: 1.47 (s, 3H, H-18), 2.35
(s, 3H, NCHj), 4.81, 4.97 (each s, each 1H, H,-17); e
NMR (100 MHz, CDCl;) d: 35.7 (t, C-1), 70.7 (d, C-2),
43.7 (t, C-3), 36.7 (s, C-4), 62.9 (d, C-5), 203.7 (s, C-6),
50.2 (t, C-7), 41.6 (s, C-8), 59.0 (d, C-9), 44.3 (s, C-10),
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211.7 (s, C-11), 52.6 (d, C-12), 22.5 (t, C-13), 49.8 (d,
C-14), 29.1 (t, C-15), 142.0 (s, C-16), 110.5 (t, C-17), 31.0
(q, C-18), 60.2 (t, C-19), 68.3 (d, C-20), 43.2 (q, C-21),
169.9 (s, COCH3), 21.5 (q, COCH3), DA ¥ 5 SCikii
BRI
3.5 1-Epi-168-hydroxycardiopetaline BIE & X 75t
M E

EMERE P E R 2 A, fRIPOR . SN
J 0.3 mmX0.3 mmX0.2 mm, &7 HER, SN
P2:2:2,, a=17.9517(4) A, b=12.7354(5) A, c=17.9181(8)
A, V=1814.54(14) A’, D.=1.331 mg/mm’, 1=0.7107
nm, £=0.091 mm ', F(000)=792, T=293.15 K, W£Ef7T
SERBON 4922, BIOTATEE S S 3252, AL TIERT PP
SRR N 3R, ATITIXCON —6<h<9, —15<k<14,
—22<<1<21, HJAMEIEE R, A 0.0471, R(all)ly 0.0552.
1-epi-16p-hydroxycardiopetaline ] X £k 15 Z 47 i
T SIH X AT £ L, CCDC 450k 978786.

References

[1] Xiao, P.-G..; Wang, F.-P.; Gao, F.; Yan, L.-P.; Chen, D.-L.; Liu, Y.
Acta Phytotaxom. Sin. 2006, 44, 1 (in Chinese).

(YA, TR, Wik, BT, BRARM, XI5, e k3R,
2006, 44, 1.)

[2] Institute of Botany, Chinese Academy of Sciences and Institute of
Materia Medica, Chinese Academy of Medical Sciences. Flora
Reipublicae Populais Sinica, 1979, Vol. 27, Science Press, Beijing,
p. 245 (in Chinese).

(T EREER D T, P EEERER A, RS S,
1997, Vol. 27, p. 245.)
[3] Xiao, J.; Tan, N.-H.; Ji, C.-H.; Lu, Y.; Gong, N.-B. Tetrahedron
Lett. 2008, 49, 4851.

1 Yunusov, M. S.; Yunusov, S. Y. Khim. Prir. Soedin. 1970, 6, 90.

1 Konno, C.; Shirasaka, M.; Hikino, H. J. Nat. Prod. 1982, 45, 128.

] Pelletier, S. W.; Mody, N. V.; Katsui, N. Tetrahedron Lett. 1977, 18,

4027.

[7] Sang, H. S.; Kim, J. S.; Kang, S. S. Chem. Pharm. Bull. 2003, 51,
999.

[8] Yang, C.-R.; Hao, X.-J.; Wang, D.-Z.; Zhou, J. Acta Chim. Sinica
1981, 39, 147 (in Chinese).
MR, FNT, FHEAH, R, 15 R, 1981, 39, 147.)

[9] Chen, S.-Y. Acta Chim. Sinica 1979, 37, 15 (in Chinese).
(i3, 1b2 53R, 1979, 37, 15.)

[10] Pelletier, S. W.; Keith, L. H.; Parthasarathy, P. C. J. Am. Chem. Soc.
1967, 89, 4146.
[11] Rahman, A. U.; Choudhary, M. Nat. Prod. Rep. 1997, 14, 191.
[12] Klasek, A.; Simanek, V.; Santavy, F. Lloydia 1972, 35, 55.
[13] Vaisov, Z. M.; Yuusov, M. S. Khim. Prir. Soedin. 1986, 6, 801.
[14] Sakai, S.; Takayama, H.; Okamoto, T. J. Pharm. Soc. Jpn. 1979, 99,
647.

[15] Mody, N. V.; Pelletier, S. W.; Mollov, N. M. Heterocycles 1980, 14,
1751.

[16] Pelletier, S. W.; Djarmati, Z. J. Am. Chem. Soc. 1976, 98, 2626.

[17] A, P; Wang, F.-P. Nat. Prod. Res. Dev. 2002, 14, 37 (in Chinese).
(BT, ERES, RARZMART S A, 2002, 14,37.)

Chin. J. Org. Chem. 2014, 34, 909~915



Chinese Journal of Organic Chemistry

[18] Jesus, G. D.; Juan, G. R.; Werner, H. Phytochemistry 2005, 66, 837. [22] Pelletier, S. W.; Mody, N. V.; Joshi, B. S.; Schramm, L. C. In Alka-

[19] Pelletier, S. W.; Mody, N. V.; Sawhney, R. S. Can. J. Chem. 1979, loids: Chenical and Biological Perspectives, Vol. 2, Ed.: Pelletier,
57,1652. S. W.; Wiley, New York, 1984, p. 205.

[20] Uhirin, D.; Proksa, B.; Zhamiansan, J. Planta Med. 1991, 57, 390. [23] Wang, F.-P. Acta Pharm. Sinca 1981, 16, 943 (in Chinese).

[21] Pelletier, S. W.; Joshi, B. S.; Desai, H. K.; Panu, A. Heterocycles CERENS, 25533k, 1981, 16, 943.)

1986, 24, 1275.

(Zhao, X.)

Chin. J. Org. Chem. 2014, 34, 909~915 © 2014 Chinese Chemical Society & SIOC, CAS http://sioc-journal.cn/ 915



