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(hE# 2 B R AT E LR E)

AXHEZEARELBEEY 5L B R 5 4 % W 3 % 5 (aconitine, 1), H &%
(yunaconitine, 3), ¥ P (vilmorrianine A, B), #§,Z (vilmorrianine B, Bl karakoline,
8) B (vilmorrianine C, 7) §{ T (vilmorrianine D, 9) f148 275 (scopaline, 10) & 3-Z Bt 3
FRR), 3-ZBESH@WM -ZBR R E SR P (6)1 BC gtz RBRLEREBRR
R MAARTE, H5ENUDIE, IXELEHEBRBEFOLRAEATTHRE, Hit—%
PE THAYR 3,571,904, #1,3,6882 4, 6 pHEEMIBENAMBMIET 4
W, BN 1,3, & 2,4, 6 AT Pelletier % 1 H Co #1 Cra (LA BHITEE.

HIFB 8 i Cr 4 o-OH M R4 FHER, 1 A FF2RNHE, Fril A IR LB
NES—-BRNAAREEREEER.

AR T IR 58 B I (Aconitum episcopale Lévl.) th 43 Bi)—Hi A B— S S5
(scopaline) HRIELIFMER, Bl & 1H f1 13C 3k, Hhw Heitn 10,

A=A Lk E Y (Acondtum L) th i 5 3L A WA Y W, 5 kW
(aconitine, 1), ¥ & 5 (yunaconitine, 8)™, ## 355 (vilmorrianine A, §)™3 K
(vilmorrianine C, 7)®_ §4Z (vilmorrianine B, 8)®* g T (vilmorrianine D, 9)™
AN EYHE L, 8, 6 /Y 8- Z BTy 2,4,6 H4TT VC BRI IRILM ST, BE
3,5,7,9 LI,

Be Ry Ry Ri R Rs
5356 (1) OH OH Bz OH HE WL (B) OH CH; H
37,8 13 Sk (2) OAc OH Bz OH HE BT (9) OCH; CHj H
P (3) OH OH 4As H #1354 (10) OH H H
3-ZBRIE 2T (4) OAc OH As H neoline (11) OH CHyOCH; OCH,
HIEBHE5) OH H As H chasmanine (12) OCH; CH,OCH; OCHj
3 ZBLHECHF@E OAc H  As H isotalatizidine(18) ~ OH CH4OCH; H
EEEE ) H H As H
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RAIVENB PR E & (Aconitum episcopale Lovl.) s 5y Bl — 37 4 ¥ W——# L
(scopaline), ARIFLLAMIE. BT K "H 1 0 06 il J98, 96 1y oh 10,

E
B&wE D
Fi E. Merck 5], ANEIZ WE 4 4,
HEW(B)

MBS % RN ELREESHHHEHY.
RESHP . WZ. WAOHET 6,8,77#09)
MR G 4y B 9,
$-ZHELW?), - ZHASHD RS- ZHEHESHET (6)
FARA BT - ML 0E 4% W 3 48,
BRI AE
BREEORZBBE. EARNERR AREYR, 2THELEERN, 2R,
R EZIH YRS 5% (10), m. p. 167~169°C,
43171 CuHasON  jHEfE. C, 69.32; H, 9.26, s£jlfg. C, 69.89; H, 9.29,
450 (KBr). 3645(Rig, 5 F W & 8 5 &), 3230~3360 (R i, 4 & B &)
H @ wi% 6 45 (CDCLs). 2.79(1H, Hig, ¥4), 3.10(1H, sig, 3. DO R
/5 %), 8.35(3H, mig, HER), 3.72(1H, =Hg, J-3Hz, Cy,—H), 4.23(1H,
ZHW, J=4.0Hz Cus—H), 7.40(1H, ek, B, D0 ZHFHK).
R (m/z), 346(M—OH),
£ 1~18 1 °C i af iR
i 22.63 Jk# WH-90 PFT B3t A0 52, BURRED ¥ i), m B RaE AT,
#e BE 200~300 mg/ml, K 6,7 3y 20~30mg/ml, #%5% 4200 Hz, ik rhja) fg 3 &,

cm

4R R

B EHBER UCLFABNERE

1,2,3,4,6,6 X T H4HMN °C LEMBRMEHEP TFTE L. EREH, N-2%
LR ERY 13.3~13.5ppm, ZBEE L P ERN 21.1~21.8ppm, BEE FWEE
BN 55~60 ppm &b, EFWHERR, LSS PEELMM Cs, N-258 LI RSB
N-THREH N Co, M Co, CsCua, K Cuis W (RK) BEEETZE., WBETF
Cs, Cr, Gy, Cio) —fR7E 88~50 ppm 4b, YA IBEEY ZBLE A ABRE F (0 Cs, Cws), M
KB B 70~90 ppm 4L,

Pelletior £~ 1342 1 5 7K 12 3L & (anhydroaconitine) i) 13C BRIt iR Wik, 8
5E Oa, Cs 53510 36.0, 34.0ppm, RFIEIZBLY 2, 4, 6 b Coo G LI BLLFE, T
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Co M g HMH 1.8~1.4ppm, BRR O BEZBAE, ML BRRANFHR. B
B, BAVAN, HLLmP Co il Cu BLE B AR EFHEE DR 33.9 K 36.0ppm |F
EHED.

®1 LARI-EREYRY CCREEBO 8

B fr 1
2 3 4 5 6 7
(Carbon No.) a* b*

1 83.4 83.5 83.8 83.2 83.5 83.6 83.8 85.1
2 36.0 33.9 32.1 33.7 32.0 33.5 32.1 26.5
3 70.4 71.4 71.9 71.3 71.8 71.4 7.8 34.9
4 43.2 43.3 42.5 43.2 42.5 43.1 42.4 30.2
5 46.6 47.0 46.2 47.4 46.6 47.0 46.5 49.5
6 82.3 82.5 82.3 82.3 81.9 82.4 82.0 83.5
7 4.8 44.9 45.6 44.8 45.3 4.8 4.5 45.0
8 92.0 92.2 92.1 85.6 85.5 85.9 85.8 86.1
9 44.2 44.4 4.9 48.8 46.6 48.6 49.0 9.3
10 40.8 41.0 40.8 40.8 40.6 43.7 4.1 4.1
1 9.8 50.1 49.9 50.3 50.0 50.5 49.5 50.5
12 34.0 36.0 36.6 35.3 35.7 28.4 28.8 29.1
13 74.0 74.2 74.3 74.8 74.9 38.1 37.9 37.9
14 78.9 78.6 79.1 78.6 78.6 76.8 75.7 75.4
15 78.9 79.1 79.1 39.6 39.4 39.2 39.2 39.2
16 90.1 90.2 90.4 83.6 83.9 82.8 77.3 82.9
17 61.0 61.2 61.1 61.6 61.4 61.3 61.1 61.7
18 75.6 75.8 71.7 76.6 71.7 75.3 71.8 80.5
19 48.8 49.0 49.1 48.8 49.0 48.8 49.0 53.9
N-CH, 46.9 47.1 475 47.4 477 476 47.8 49.1
(')Ha 13.3 13.4 13.5 13.3 13.4 13.3 13.5 135
1-OCH; 55.7 56.0 56.4 56.8 56.3 55.4 56.6 55.4
6-OCH; 57.9 58.1 58.5 58.8 58.9 58.0 58.2 57.8
16-OCH; 60.7 60.1 60.8 57.8 58.2 5.6 54.9 56.0
18-OCH, 58.9 59.2 58.9 59.1 58.8 59.1 58.8 59.2
As-OCH,4 - — — 55.4 55.4 56.5 55.5 56.5
0~C 172.2 1725 | 172.5 | 169.9 | 176.7 | 169.7 - .
(|JH3 21.3 21.5 21.5 21.7 21.6 | 217 21.3 21.8
O~C 165.9 166.2 | 166.2 | 166.1 | 167.3 | 166.0 | 165.2 ax
(lJeEfs 4 }128 6 128.8 | 128.8 | 113.8 | 113.8 | 1187 | 113.8 | 113.8
I 129.6 129.7 | 120.8 | 122.6 | 123.7 | 122.9 | 123.7 o
2 }129.8 130.0 | 130.1 | 1317 | 131.8 | 131.7 | 131.8 | 131.8
& 132.2 183.4 | 133.4 | 163.5 | 164.8 | 163.4 | 168.3 -
0—0—0 — — 170.3 — 171.4 — 171.1 —

(l;'Hs - — 21.3 — 21.2 — 21.3

* a3 (51{E; b J9IKAME, R2E 0.2~0.5ppm,
RIS, RS EERED,
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BT Pelletier &R BTN A KM EBEMN ZHEWHEN °C %, RSB XM 81K
B RSO MAHEBELENBREENT. Csy113.8+0.1, C, 122.8+0.2, Cy,¢
181.7 1 C, 163.5+0.1ppm. Hp Cp MEFHNE, W R P EEF UL ESY KA.

HF 1,86 A7 45 FHKRKBERE B, HIL TR BN BB, 14
B Cw BEBE, HILW 8, 5717 ik Cus 71 Cs 53 5 1 5 55 A1 B 39.740.2 (o) Fl
6.31+0.3(8-% %) ppm, AT Cio 1k 3 MKFH M 6.6 ppm (B-B). HT 8 F Cu
P, 8 f Cug, Cus, Cig B Cio 4350 6,7 MK IHHiH 6.6 £0.4(B—HW), 86.8+0.1
(o347 ), 2.5+£0.7(B-—3(MW) % 0.7~0.8(8-% ) ppm; i Coo ] B L H 3.110.2
ppm (y-3X5E); Co B v-HUARKUR RNEA B, X 7T R 52 45 1 35 35 R BE 1) 45 [ e 4tk B I8 7
B, iRk, Cs HRREAE 6 1Cs, Cs, G S HIL 7 MBS 7.0(B-3R), 36.5(a-3K
R) % 8.9(B-3K) ppm, Ti# Ci, Cs, Cus, Coo 2 B BB IH 1.5,2.5,6.2 & 5.1(y-3X
N)ppm, 4ERE 2,

22 BREHTKRURE(ppm)

C;s—OH Cy13—OH
o-RRY B3 5542
(a-effect) (B-effect) (a-effect) B3R (B-effect) V-3 (y-eflect)
Cis Cg Cis (ST Cra Cu Cre Cy Cro
3 39.5 6.6 6.6 — — — — — —
5 39.9 6.3 — 36.7 6.9 1.8 0.8 0.2 —-2.9
7 39.9 6.1 — 36.9 6.2 3.2 0.7 -0.5 -3.2
Cy—0OH
it 0 B-2L1% (Befect) 72D (v-offect)
Cy Cy Cy Cy Cs Cis Cro
3 — _ _ _ - - —_
B _ - _ _ —_ _ _
7 36.5 7.0 3.9 -~1.5 -2.5 -5.2 -5.1

Fi5h, M 1,8,6 BRI 3- LB A 2, 4, 6 & °C BRE Rl h MBI
EHZBBRREHABEY. B Cs mEFHMAB 0.4~0.5ppm (a-3R), Ca, Cy K Cs
SHlEEEaiE 1.4~1.8, 0.7~0.8(8-HN) & 0.6~0.8(y-F(5) ppm, HFENE 3,

#8 ZBAHRAKE(ppm)

a-34 V. (a-effect) B-3PY. (p-effect) v- R (y-offect)
Gy Cy Cy o
2 0.5 ~1.8 ~0.8 —0.8
4 0.5 -1.7 ~0.7 -0.8
6 0.4 ~1.4 -0.7 —0.5
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I WAL YR °C LR UB (RONIERE

1. #¥ LA RINBFEEHGWN 8%, &5 Nonocos FENBR DL (4. karakoli-
um) 4B B AR5 LB (karakoline) —B, MBS 11 X HMIE T Ra M Ra. 81y
R, Jg CH, 7ii 11 Wiy CH.OCHa, [ i, Cis M HFHMH P 27.6 ppm 44, 3 A SFOCD
W RO EE; FR, Co BT R EEET M5 A% 2 25.2ppm 4, H4E SFOCD
B, XlT Co Ml Cos BUREFF, B3I T RUEB A BB, W Cs, Cro 435115
ik hi#s 1.4, 3.1ppm, 1§ Cy, C; MAFHIE 6% 6.3,6.7ppm, 81y G, 352N 46.7
ppm, BAR 5 11 258K, H5 18 —B. it HERBAELBHE ILRES. GL
Bk, ARt — AR R SRR Z R B A 2R 5 35 (8)

R4 HABAREEYRE CCLELE O H)

(ﬁrbon N_) 8 9 10 11* 12+ 13

1 72.4 86.5 72.5 72.3 86.1 72.3

2 29.6 26.3 28.7 20.5 26.0 29.2

3 31.3 7.9 29.7 29.9 35.2 29.7

4 32.9 34.6 33.3 38.2 39.5 37.3

5 45.1 45.9 41.2 4.9 48.8 41.7

6 25.2 25.2 23.8 83.3 82.5 25.0

7 46.6 47.1 45.4 52.3 | 52.8 45.3

8 74.3 72.5 74.4 74.3 72.6 74.3

9 46.7 49.0 46.6 48.3 50.3 46.7

10 40.4 37.9 4.0 0.7 38.4 40.4

11 48.9 50.9 47.9 49.6 50.4 48.7

12¢ 29.3 26.3 28.7 20.8 28.6 26.8

18 44.1 45.9 4.1 4.3 45.7 4.1

14 75.6 75.6 75.7 75.9 75.5 75.6

15 42.5 38.8 2.5 42.7 39.2 42.3

16 82.4 82.4 82.4 82.3 82.2 82.4

17 63.0 62.3 64.0 63.6 62.4 63.7

18 27.6 27.9 — 80.3 80.8 79.0

19 60.3 57.0 54.0 57.2 54.0 56.6

N-CH, 48.3 49.3 48.6 48.2 49.3 48.4

(l:H3 13.0 13.7 12.9 13.0 13.6 13.0

1-OCH, — 56.4 — - 56.3 —

6-OCH, — — — 57.8 57.2 —

16-OCH, 56.2 56.1 56.3 56.3 55.9 56.2

18-OCH; — - — 59.1 59.2 59.3
* STRRIED.

2. #ELAT HEHLEWM., BEHI2DHRHMNIET C M Cis T P A E,
BT Cue S0 P ETH 10 B H AL B B 27.9ppm 4, I7 SFOCD i# i B M Eidg; Co [} 411
%3 26.2ppm 4, 37 SFOCD #h B =Hik FE M Co, Coo SHHIAK T AL % 2.7,
3.0ppm, 34 Cs, Cr £ FIAREHALH 4.9, 5.Tppm, 335 8XF 11 /=R N BN Y
a(%9).
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#5 8,9, 11 12 4 °C h¥ {8 £ 4 (ppm)
# fr 8—9 11-12 8—11 9-12
(Carbon No.)

1 —14.1 ~13.8 0.1 0.4

2 3.3 3.5 0.1 0.3

3 —6.6 -5.3 1.7 2.7

4 1.7 -1.3 ~5.3 4.9

5 -0.8 -3.9 0.2 2.9

6 0 0.8 —58.1 —57.3

7 —0.5 -0.5 —-5.7 -5.7

8 1.8 1.7 0 -0.1

9 —2.3 —-2.0 -1.6 ~13

10 2.5 2.3 —0.3 -0.5

11 —2.0 0.8 —0.7 ~0.5

1e 3.0 1.2 -0.5 -2.3

13 —1.8 ~1.4 —0.2 0.2

14 0 0.4 -0.3 0.1

15 3.7 3.5 ~0.2 0.4

16 0 0.1 -0.1 0.2

17 0.7 1.2 0.6 ~0.1

18 -0.3 —-0.5 —52.7 —-52.9

19 3.3 3.2 3.1 3.0
N-CH, ~1.0 1.1 0.1 0

CHs -0.7 —0.6 -0.6 0.1

1-OCH, — 0.6 — 0.1
6-OCH, - 0.6 — X

16-OCH, 0.1 0.4 -0.1 0.2
18-OCH; — 0.1 — -

8 50 W% IINAT O IRRERR, W EH o WAL, FEN o B {470

HERKWESR, MO M8, Ci, C SRIRMEHIE 14.1, 6.6 ppm, C, 1 HHH ML
3.3ppm. M4, HEM EMRFARERRMAE, XHREHMEARAER 8 AR
RB R, MY ELAWE EFREE, Pellotior H™ BRMHE_HEYBH C A
o B H, A THRERAERS THEAR, 8 ASFERRWE & 1), NI “CIEMBM
H—BERAME 1) EHBNER. MM EE 11 550 12 7 °C 4k
FUBRBARES. FHBYE, OMShERETFHAEABEAS 12MIL b N
HWEREFREMBEETSEN H8 51 KI5 12 fhiyS By i B 4 th R
i, (T 89 th C #Cis BREEM M Cs, Cy, Cs, Cs, Cr, Crp 1 Cro BIILERRE K
AR BRHEN(E4,5). HH, E8H H ilih, C—BH [RGB E I3.7T1 &b, B
J=3Hz [ _EE™., FHHEAWE, WC MCHERIERMNBARE (Ju) KR 8~
18H™, AR X B THASTFHERWAELE, T A FHRFESLNEN, UEERR
U —SHIET 80 WL, HiEWRMEN A X AR AR (A 1o), FHE A FHH
KR (E 1b).

P
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H *,
10 g
cHO 11
_14/18
" 3
H 17
19
- Bb e
(@) ®)
1 ZRESRZEGMBEZRT 9 A Rp xR

a—8; b—9

3. ML BLRNZBRLEDENSFIEEANRE, KA ARG MCL
B, H iR B AS R LT RSB EARR RS, RA—BEN IR
B BWZE s £, FrHEM MERAE Cu . M5, BRELHTFRIHE, BOBHRL 8 »—
A CH,, ti T8 15 BiA0 "H i85 vh B35 L 3455, Sl O LRSS i 0 A, Tk BB,
% L BTR, 1 5 BRI F T Ak 10,

BB BC I BERE 4. B MBS 8 4R, NERGHHRES—4
BEAE; C, KM 0.4ppm, 7 SFOCD i sh i Bl i | . R B, iF
04, Cs, Cs, Cq, Cr, Coy 1 Cro 43 B 835015 0.9,1.6,3.9,2.4,1.2,1.0 % 6.3ppm, 5
5, B 5 18 fy BC Jb B R L, 5> CH,OCH, 4, # 33 C, F1 O 4351 195
{478 4.0 1 2.6 ppm, BAREE T Cus PFEAEBRF AN 28, W O WERARAR
F5h, BERN TR 8 M I8 ToMF, B C o338, Cs b B-BH, Cu Ho-B
B, A SRR, TP — 5 9 8 5 BR IR 2 He i 10 i,

8 £ X W

[1] BRIRZE, 4 #4137, 15 (1979).

(2] skxk, KEE HEFR 12, 167 (1965).

(3] B3z, #/NL, T8, BE, 4 $41 39, 147, (1981).

(43 B, #BANL, BR, @b L 1, 41 (1979).

[5] S.W. Pelletier, Z. Djarmati, J. Am. Chem. Soc. 98, 2626 (1976).

[6] S.W. Pelletier, N. V. Mody, A. J. Jones, M. H. Benn, Tetrahedron Lett. 3025 (1976).

[7] 8. W. Pelletier, N. V. Mody, R. S. Sawhney, J. Bhattacharyya, Heterocy. 7, 327 (1977).

[8] L. F. Johnson, W. C. Jankowski, “Carbon-13 Nuclear Magnetic Resonance Spectra”’, p. 248, New York,
John Wiley, 1972.

(9] BREeR, s ih— &9 # £ 9 WA F 2 Fl>, 296 T, 63T, BBt iR3E, 1976,



452 1t # ¥ ) 39 %

13C NMR SPECTROSCOPIC STUDIES OF
SEVERAL NEW DITERPENOID ALKALOIDS
FROM ACONITUM SPECIES

Yane CHONG—REN WaNg DE-zu Wu Da-caANG
Hao X140-31ANG  Zuovu JuN
(Laboratory of Phylochemistry, Kunming Institute of Botany, Academia Sinica)

ABSTRACT

The C NMR spectra of aconitine-type diterpenoid alkaloids and derivatives:
yunaconitine(8), vilmorrianines A (&), B (karakoline, 8), C(?)and D(9), scopaline(10),
3-acetyl-yunaconitine (4) and 8-acetyl-vilmorrianine A (6) have been determined at
22.63 MHz in the PFT mode. These alkaloids were recently isolated from Aconitum
species used in medicine in Yunnan. The structures of new alkaloids 8, &, 7, 9 and
10 were further proved by **C NMR spectra. The chemical shifts due to each carbon
atoms in these compounds were assigned with the help of off-resonance decoupling,
additive relationship and comparison with similar alkaloids (see Tables 1 and 3). The
substituent effects of hydroxyl and acetyl groups in aconitine-type ester alkaloids are
analysed (see Tables 4 and 5).

Aggignmuents for Cy and Cyy of aconitine (1), which were previously published by
Pelletier, are correoted according to the comparisons between 1,8,5, and their 3-acetyl
derivitives 2, 4, 6.

The conformationgof the ring A of 8 and 9 are discussed. T'hese two alkaloids differ
only in C; substituent. Due to the formation of intramolecular hydrogen bonding of
a~-OH with amine N in compound 8, ring A was transformed from chair conformation
into boat conformation and led to distinciive differences between the chemical shifts of
carbon atoms of 8 and 9 in ring A.

The structure of scopaline, a new alkaloid isolated from .4conitum episcopale Lévl.
was shown to be 10 according to its **C NMR and *H NMR, MS and IR spectroscopies.

Cola oy



