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FIVE NEW NORDTTERPENOID ALKALOIDS 
FROM ACUNITUM SINOMONTANUM 

FENG-PENG WANG*, CHONC-SHENG PENG, XI-XIAN JIAN 
and DONG-LIN CHEN 

From the roots of Acoiiituni .siiiotnoti~~r~~z~ni. five new norditerpenoid alkaloids, sinomonlanitines 
A (1) and B (2), sinomontanines A (3) B (4) and C (5). were isolated together with the known 
alkaloids lappaconitinc (6) and ranaconitine (7) .  ‘The structures of the new alkaloids were 
dctcrmincd by spcctral analysis. 

Krqworrk  ;4tonitwn .FiiZii)n[itftL1IiUt)i: Ranunculaceae: Norditerpenoid alkaloid; Sinomontani- 
tilie A; Sinoniontanitinc B; Sinomontanine A; Sinomontanine B; Sinoiiiontanine C 

INTRODUCTION 

Aconitum siriovnoniunum Nakai, an endemic plant of China, was collected in 
South part of Gansu province, and is prescribed in folk-lore medicine for 
bruises and injuries [l]. Now, it mainly is useful for the extraction of 
lappaconitine, which is used clinically in the treatment of analgesis in China. 
An earlier physiochemical work on Aconitum sinomontunurn reported that 
two norditerpenoid alkaloids lappaconitine and ranaconitine, as well as 
lycaconitic acid motiomethyl ester were isolated [2]. In continuation of 
studies on this plant, we have isolated five new norditerpenoid alkaloids, 
sinornontatiitines A (1) and B (2), sinomontanines A (3), B (4) and C (5 ) ,  
together with lappaconitine (6)  [3] and ranaconitine (7) 141, from the roots of 
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RESLILTS AND DISC'L'SSION 

'f'hc new not-ditcrpenoid alkaloids exhibitcs chiiracterltsic signals in thcir 
N M K  [5, h] and MS spectra 171. Their molecular formulae w w e  determined 
hy their MS, 'H-  and "C-NMK spectra. 

Sinornontanitinc A ( l ) ,  C35H43N201), is a11 aconitinc-type norditerpcnoid 
alkaloid 3s inferrcd from its IH- and "C-NMR spectra (Tab. I ) .  The N M R  
spectra ol'sinoinontanitine A (1)  gave signals a t  btr 1.14 (3H, 1, .I-- 7.2 Hz). 
h,  38.3 t end 12.9 q, for the N-ethyl group. h l ,  3.27 (3H, s )  and hc. 56.0 q, for  
thc inethoxyl group. A H  2.06 (3H. s), A , .  170.4 s arid 21.2 q. for the acetyl 
group. and h l ,  7.27 (1H. d,  J-7.6Hz).  7.69 (1H. t ,  . J -? .6I iz ) ,  7.54 ( I H .  t. 
.I z y  7.6 H Z) , 8.06 ( I H , d , J = 6.4 H z). 2.92. 2.9 5 (tach 2 H , A R q . J -: 6. X H 2 H - 
2.' ' 3" . ( I ) )  ~r H-2" ' 3" . (J)): hbl 164.3 s (O=CO), 126.9 s (C-1'). 132.6 s 
(C'-2 ' )% 129.1 d (C--3'). 133.6 d (C:-4'), 129.4 d ( C - 5 ' ) .  131.2 d (C-6'). 176.5 s 

( C 7 -  I". 4" ) ,  28.8 t (C-2". 3") ,  for iiii :V-acetyI anthrat ioyl  group. The I H signal 
; i t  5.4H7) and  the 2H signals ;it h I I  3.89. 4.09 ( A R q .  
.I ~ i 0 . X  H r ) .  which corrclated with the carbon signals a t  A 71 .X d a n d  70.2 t .  

1.78 (br.s, LV'l 
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FIVE NEW NORDITERPENOIU ALKALOIDS 17 

TABLE I NMR data of compounds 1 and 2 (‘H : 400 MHL: ”C : 100 MHz) 

1 

HMBC (II-*C) Curhon b c- b H  

1 71.8 d 

2 29.5 t 

3 26.4 t 

4 36.6 s 
5 41.2 d 
6 25.1 1 

7 45.4 d 
8 74.6 s 
9 44.6 d 
10 43.1 d 
1 1  48.9 s 
12 28.9 t 

13 36.5 d 
14 76.9 d 

15 42.5 t 

16 81.9 d 
17 63.2 d 
18 70.2 t 

19 56.1 t 

NCH2 CH3 48.3 t 
NCHl CH, 12.9 q 
I’ 

COCH3 170.4 s 
16’ 56.0 q 

COCH3 21.2 q 
coo 164.3 s 
I ” 126.9 s 
2” 132.6 s 
3” 129.1 d 
4” 133.6 d 
5” 129.4 d 
6“ 131.2 d 
I ” ’. 4” ’ 176.5 s 
2”’. 3”’ 28.5 t 

3.7R(br.s, 
w1/2= 5.4) 
1.61 m (p) 
2.08 m ( C Y )  

1.60 m (8) 
1.84 m (0) 

1.86 m 
1.68 111 (8)  
2.13 m (0) 

2.10 m 

2.26 m 
1.94 m 

1.73 m (,U) 
2.13 m (Q) 

2.65 dd (7.4, 4.8) 
4.86 t (4.8) 

~ 

~ 

2.28 111 (a) 
1.88 m (a) 

3.27 m 
2.78 s 

3.89, 4.09 
(ABq, 10.8) 
2.16, 2.41 

(ABq, 10.8) 
2.54 m 

1.14 t (7.2) 

3.21 s 

c-3,  c-I0 
c -4  

C-l,C-2, c-4, c-18 

C-10. C-11, C-17 
c-5,  c-8,  c - I1  

c‘-8,C-9,C-I I,C-17 
- 

C-8, C-10, C-12. C-13, C-14 
C-8,C-9,C-I 1 ,C-12,C-17 

- 
C-l I ,  C-13, C-14, C-16 

C-9, C-10, C-14, C-16 
C-8, C-9, C-13, C-16 CO- 

CH3 

c-8, c-9, (2-16’ 
c-5. c-6, c-19 

C-3, C-4, C-5, C-19 

c-3,  C-4, c-18, c-20 

c-21 

C-7, C-8, C-9, C-16 

- 

C-16 
- - 

2.06 s CO-CHI 

- 
~ - 

7 27 d (7 6) 

7 54 t (7 6) 
8 06 d (6 4) 

2 92. 2 95 
(ABq, 6 8) 

c-1”, c-5” 

C-I”, c--3’’ 
7 69 t (7 6) c.4”, C-6” 

C-14”. CO-Ar 

c-2” ’. C.3” ’ 

L-l?.’, C.4”’ 

~ - 

2 

’Y- 
85.3 d 

26.0 t 

32.5 t 

37.9 s 
46.2 d 
25.1 t 

45.8 d 
73.6 s 
45.2 d 
44.7 d 
48.7 s 
28.3 t 

35.3 d 
76.8 d 

41.4 1 

81.6 d 
62.0 d 
70.6 t 

52.6 t 

49.3 t 
13.5 q 
56.3 q 
56.1 q 

170.8 s 
21.4 q 

164.2 s 
127.1 s 
132.7 s 
129.6 d 
133.5 d 
129.4 d 
131.3 d 
17h.7 s 
28.8 t 

respectively, in the HMQC spectrum, indicated that sinomontanitinc A (1) 
had one secondary and one primary hydroxyl groups. They may be locatcd 
at C-1 and C-1 8 ,  respectively, because of the three-bond connectivity of their 
geminal protons (6, 3.78 and SH 3.89,4.09) with the C-3, C-10 and C-3, C-5, 
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respectively. observed in the HMBC spectrum (Tab. I ) .  The HMRC 
spectrum of 1 showed three-bond connectivity between the mcthox!.l 
((51 1 3.27. s: HMQC (5,. 56.0 q )  and the C- 16(hc .  8 1.9 d ). suggesting the pres- 
ence of 16-OMe group. The remaining n a r k  of structural elucidation of 
iinomontniiitine A ( I )  is of assignments for both acetyl and aniso).l g r o u p .  
The acctyl group niay he located a t  C-I4 due to the correlation of the H- 14 I' 

with the carbonql carbon signal ( h ,  171.4 s) o f lhe  0 . 4 ~  g r o ~ i p  in the H M M '  
spectrum (Tab. I ) .  The I3C NMR spectrum of siiiomontanitine A ( 1 )  
cxhibited only one signal (6,. 74.6 s )  of the oxygenated quaternary carbon. 
which was assigned t o  C-8 because of its two- and three-bond connectivities 
with the H-14.3 aiid H2-150. j resonances showed in the HMRC spectrum, 
indicating that the anthranoyl group may he assigned at (- -X.  

The ' H  NMK spectrum of sinomontanitiiie B (2) .  C3J3.ac,N20c,3 shnued 
the presence of a n  N-ethyl group ( 6  1.06. -3H. t .  .I :~ 7 Hz). two aliphatic 
mrthoxyls (6 -3.26 and 3.32, each 3H. s). an acetyl group ( b  2.04, 3 H .  s) a n t i  
a n  N-acetyl anthranoyl group ( 0  7.23 8.10. 4H,  m: 3.92. 2.93. cach lH. 
A H q .  ./-6.X H7). The NMK and MS spectral data o f  2 indicated that i t  
had ;in additional methoxyl group but lacked a primary hydrox~.l  group 
when compared with 1. A comparison of the I3C N M R  data  o f  the ring '4 
between 1 and 2 showed clearly difference among the C-I, C-2. C-3. (-'-5. 
C- I7 and C- I9 probably due to the different conformation for the ring 
, 1  [8.9]. This Icds to deduce that the extra niethoxyl groiip o f  2  as 

located a t  ('-1 position. Thus the structure of 2 was determined 21s sino- 
rnontanitine B ( 2 ) .  

The ' 1  1 N M K  speclruni o f  sinomontanine A ( 3 ) .  C3,,H4,,N20s. showed 
the presence of three aliphatic niethosyl groups ( b  3.27. bH;  3.38. 3 H .  s). 

; in N-acctyl anthranoyl group ( b ) ,  6.9 8.7. 4H.  in: All 11.0. 111. br.s. dis- 
appeared with 1I2O: 0 2.20. -711, s) and lacked a n  N-ethyl group when 
compared with Irippaconitine ( 6 )  [3] .  Except for this point. the ' H  NMK 
.;pectra o f  the both alkaloids are very similar. Comparison of the "C NMK 
data of 3 and 6 led to the structure of  sinomontaninc A as 3.  which is ;in 

:V-deethyl derivative of lappaconitine ( 6 ) .  In addition. a s  cornpared with 6, 
the "C N M R  spectrum of 3 showed clearly changes of the chemical shifts 
ot' C-I. C-2. C-3. C-4. C-S, C-7. C-17 aiid C-19 caused by !V-decthylation. a s  
i n  N-dccthyl aconitine [ lo] .  

The I H N M R  spectrum of sinomontanine B (4). C ; I H ~ ~ N ~ O S .  displayed 
the presence of an N-acetyl anthranoyl group (6 7.03 ~ 7.92, 4H, m; h 2.15. 
?H,  s: h 11.07. IH,  s, disappeared with D-0) .  Its N M R  and MS spectra 
.;howled that i t  h a d  an extra hi-ethyl group but lacked a methoxyl group 
when compared with sinomontanine A ( 3 ) .  Thc N M R  data of 4 and 
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FIVE NEW NORDITERPENOID ALKALOIDS 19 

4-anthranoyl lappaconidine (7) [l 11 are very similar except for those of the 
aromatic moiety, thus leading to the structure of sinomontanine B as 4. 

The ‘H NMR spectrum of sinomontanine C (S),  C34H44N209, gave 
signals at 6 1.12 (3H, t, J=7.1Hz) for an N-ethyl group, 6 3.30 and 3.33 
(each 3H, s) for two methoxyl groups, and 6 7.21 N 8.07 (4H, m), 6 2.93,2.95 
(each ZH, ABq, J = 6 . 8 H r )  for a 2-(butaneimide) bcnzoyl group. Jts I3C 
NMR spectra (Tab. 11) also showed the presence of one secondary and two 
tertiary hydroxyl groups. As compared with lappaconidine (9) [3] ,  the I3C 
NMR spectrum of sinomontanine C (5) gave an additional oxymethylene 
signal at b 70.4 t attributable to C-18 ester group, and the NMR spectra of 
both alkaloids are very similar except for the signals of the aromatic ester 
moieties. Thus the structure of S was confirmed as sinomontanine C. 

TABLE I1 I3C NMR data of compounds 3,4,5,  6 , 7  and 8 (50 MHz) 

Carbon 3 4 5 6 7 8 

1 82.2 d 
2 24.4 t 
3 30.0 t 
4 83.2 s 
5 52.1 d 
6 26.3 t 
7 44.2 d 
8 76.0 s 
9 78.0 s 
10 49.0 d 
1 1  51.0 s 
12 23.7 t 
13 36.6 d 
14 90.0 d 
15 44.2 t 
16 82.4 d 
17 57.1 d 
I8 
19 50.6 t 
NCH? CH3 ~ 

NCHz CH3 
I ’  55.8 q 

16’ 56.1 q 
o=co 167.2 F 
1 ” 1 1  5.4 s 
2‘‘ 141.6 s 
3” 120.1 d 
4“ 134.4 d 
5” 122.2 d 
1 ” ,, 4” ’ 
2” ’, 3” * 

NHCOCH3 168.5 s 
NHCOCH? 25.6 a 

14’ 57.8 q 

~ 

~ 

71.9 d 
29.7 t 
30.2 t 
82.6 s 
48.2 d 
27.1 t 
47.0 d 
76.0 s 
77.3 F 

43.7 d 
50.1 s 
23.5 t 
36.1 d 
90.1 d 
45.1 t 
82.7 d 
63.0 d 

57.8 t 
48.2 t 
13.0 q 

~ 

57.9 q 
56.2 q 

167.1 s 
115.5 s 
141.7 s 
120.2 d 
134.5 d 
122.7 d 

~ 

169.0 s 
25.5 a 

72.1 d 
29.3 t 
27.0 t 
36.6 s 
40.9 d 
26.3 t 
45.9 d 
75.9 s 
77.2 s 
48.6 d 
49.2 s 
23.5 t 
36.1 d 
90.2 d 
44.7 t 
82.7 d 
63.5 d 
70.4 t 
56.5 t 
48.3 t 
12.8 q 

57.8 q 
56.1 q 

164.4 s 
127.1 s 
132.6 s 
129.7 d 
133.01 d 
139.3 d 

~ 

~ 

~ 

84.0 
26.0 
31.7 
84Y 
48.3 
26.6 
47.7 
75.3 
78.4 
49.7 
50.8 
24.0 
36.1 
89.9 
44.6 
82.7 
61.3 

55.3 
48.9 
13.4 
56.4 
57.7 
55.9 

167.2 
115.6 
141.4 
120.0 
134.2 
122.2 
176.5 
28.7 

168.9 
25.5 

~ 

72.2 72.0 
29.6 29.7 
33.2 30.3 
70.4 81.0 
48.0 48.2 
27.2 27.1 
46.7 46.4 
76.0 75.9 
77.3 77.2 
48.2 43.9 
50.1 50.0 
22.9 23.5 
36.2 36.1 
90.1 90.1 
44.8 44.x 
82.7 82.7 
62.8 63.0 

60.3 57.9 
46.4 48.1 
12.9 12.9 

57.8 57.8 
56.1 56.1 

166.9 
~ 151.3 

150.5 
- 116.6 
- 133.9 

116.0 

~ ~ 

~ ~ 

~ 

~ ~ 

- - 
- - 
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EXPERIMENTAL 

General Experimental Procedures 

1K spectra were measured on a Nicole( 200 SXV cpectrometer. Optical 
rotations wcrc measured on a Perkin-Elmer 241 spectrophotonieter. 'H-  and 

C - N M R  spcctra were measured in  CDCI,, with TMS a s  inlcrnal standard. 
on ;I Bruker AC-E 200 and Varian INOVA 400!'54 spectrometer. MS 
dala were recorded by VG Autospec 3000 inslrunient. Silica gel (GI--2s4 
and H. Qingdao Sea Chemical Factory. China) were used for  TLC (S l :  
C H ( - l - M c O H .  9 :  I ;  S2: Et,0---CI-12COCH7. 8 : 7). Chromatotron and 
cslunin chromatography. Spots on chromatograms were detected with 
Dragendor TTs reit gent. 

I ?  

Plant Material 

f'lan t s wcre collec: ted in South of Gansu province, China.  a n d  a LI t hen- t ica t ed 
hy  Professor Xian-Wu Kong. Ganshu Teaching University, where ;I \iouchcr 
specitiien tins been deposi tcd. 

Extraction and Isolation 

Thc total alkaloids ( 7 6  g)  obtained fi-om the I-oots ( 5  kg) o t  . 4 ( , 0 i 7 i / w ~ !  

. \ , i i / i i i i i 0 i i ~ ~ 1 1 1 1 1 1 1 ,  u hich was provided by Lan7hou  Pharmaceutical Company. 
ivct-e dissolved in ether ( 1  50 nil) mid filtered t o  give the soluble and  insoluhlc. 
parts I (3Ogj and J I  (46g), respectively. CC of part I 1  (19g) using CHCI? 
Me011 (100: 1)  gave fractioiis A (?.3g),  B(6 . I  g )  and C' (3.17gj. Fraction B 
\vas treated with 5 %  HC1 a n d  fillel-ed. The acid soluticrn was basified with 
NHIOH to pH 8 and extracted with CHC'13 t o  givc thc rcsidue (3.1 g). which 
NYIS chrom;ito~i-aplied on ;I Cliromatotron eluting with Iit,O- M e C O  
(95 : 5) acetone (7 : 1 )  containing I i % ,  cthylaiiiinr 10 :ifford 
sinotiiotitiniitine A ( I )  (30ing). CC ot' t'lactioti c' using CFICI-, - M e O H  
(100: 1-90: 10) gave fractions I) (3XOmg). E (660nig) and t.' (19Onig). 
Fixl ion /I w;is chromatographed on a Chroinatotron eluting with CH(~7: 
McOII ( O X  : 2--95 : 5) t o  give lappaconitine (6) ( 1  5 mg) atid raiinconitinc ( 7 )  
( I1Oing). Fraction E W I ~  repe~itly chromatogrizphcd on a Clirot~intotron 
cl~it ing with cyclohexane - acctoiie ( I  : 1 )  containing 3'%0 e t l i y l am inc  t o  
all'ord sinoiiioiit,inine B (4) (20 nig) and sinoinontaninc C' (5) ( 3 0  nig). 
F ra  c t i o i i  F- wa I. chroma t og I-B p h ed o 11 ii Ch roni ii  t o t rn n el LI t i ng with 

lo l iexant l~  acetone ( 2  : 1 )  t o  givc sinomontatiitine R (2)  (30mg)  and 

, cycloheuane 
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FIVE NEW NORDITERPENOID ALKALOIDS 21 

sinomontanine A (3) (50 mg). Separation and identification (TLC, MS, m.p., 
'H- and "C-NMR) of two known alkaloids lappaconitine and ranaconitine 
were carried out. 

Sinomontanitine A (1) 

White amorphous foam, [nIo + 24.2 (c 1 .O, CHCI,); IRE:: cm 3464, 171 7, 
1453, 1257, 1086, 759; ETMS m / z :  636 [MI ' (101, 621 [M-CH3]' (29), 
619 [M-OH]- (100). 603 (22), 400 (35). 202 (53); 'H and 13C-NMR: see 
Table I. 

Sinomontantine B (2) 

White amorphous powder. [aID + 1 .0 (c 0 5, CHC13); IR:;: cm- ' 3360, 
1727, 1588, 1527, 1449, 1250, 1089, 757; CIMS mjz: 651 [M+l]+  (15), 618 
[M-COCH?--H]+ (100); 'H-NMR (200MHz): S 1.06 (3H, t, J=7.1Hz,  
N --CHzCH?), 2.04 (3H, s, OAc), 3.21. 3.26, 3.32 (each 3H, s, 3 x OCH?), 
3 85, 4.02 (each IH, ABq, J =  1 0 . 8 H ~ ,  H2-18), 7.23-8.10 (4H, m, aromatic 
protons), 2.92, 2.94 [each 2H, ABq, J = 6.8 Hz, H-2" '/3" ' (a)  or H-2" 'j3" ' 
(P)];  13C-NMR (50 MHz): see Table I. 

Sinomontanine B (3) 

White amorphous powder, [aIo+31.2 (c 0.5, CHCl,); IRE:; cm-' 3411, 
1680, 1660, 1588, 1525, 1448, 1268, 1087, 758; CIMS m/z: 557 [M+ 1]+ (8), 

(74); 'H  NMR (200MHz): 5 2.20 (3H, s, NHCOCH3), 3.27 (6H, s, 
2 x OCH,), 3.38 (3H, s, OCH?), 6.90-8.70 (4H, m, aromatic protons), 11 .O 
( lH, br.s, disappeared with DzO, NH); I3C-NMR (50MHz): see Table 11. 

525 [M--OCH3Ji (3), 378 (31) 360 (42), I80 (100). 162 (74), 138 (33), 120 

Sinomontanine B (4) 

White amorphou powder, [ckIo t 37 .1  (c 1.0, CHCl?); IR::: cm-' 3490, 
1700, 1682, 1588. 1525, 1448, 1267, 1087,757; EIMS mlz: 570 [MI+ (9), 569 
[M - I ]+ (64), 553 [M-OH]+ (23), 376 (100); 'H-NMR (200 MHz): b 1.14 

(each 3H, s, 2 x OCH?), 7.03 (lH, t, J=7.2Hz,  H-4'), 7.69 (IH, d, 

s, disappeared with DzO, NH); "C-NMR (50 MHz): see Table 11. 

(3H, t, J =  7.1 Hz, N-CHlCH?), 2.25 (2.23) (3H, S, COCH?), 3.33 (3.32), 3.36 

J=8.3H~.H-6 ' ) ,7 .92(1H,d ,J=7.9H~,  H-3'), ( lH,  t,J= H-5'). 11.07(1H, 
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Sinomontanine B (5) 

White amorphous powder [nJDi  21 8 (c 0 5, CHCI,). IRi'Y; cin ' '7400. 
'7291. 1714. 1630. 1600, 1495, 1454. 1389. 1264, 11x7. 1085. 759 EIMS 117 : 

( I  I ) .  102 (ArCO. 3 8 ) ,  119 (51). 83 (93). 57 ( 7 7 )  41 (100). ' H - N M R  

2 x OCH?), 4.X4 ( I H ,  d,  J = 4 . 8 H z .  H-I4)j) ,  7 21 - 8  07 (311, in. ,iromatic' 
protoni). " C  N M K  (50MH7)  see Table I1 

624 [MI' (4). 607 [M- OH]- ( 2 3 ) ,  591 (5). 404 ( I  1 ) .  3x8  (14). '750 (12).  119 

(100MHz). 6 1 12 (3H.  t, J=7.1 Hz. iVCH,CHi), 3 30, 3 33 (each '311 \ 
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