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Abs t rac t  - The s t r u c t u r e  de te rmina t ions  of v a g i n a t i n e  (A) ,  
v a g i n a l i n e  (2) and vag inad ine  ( 3 ) .  d i t e r ~ e n a i d  a l k a l o i d s  from ,., 
Aconitum scanasurn v a r .  vaginaturn, a re  r e p o r t e d .  

We wish t o  r e p o r t  t h r e e  new C19-diterpenoid a l k a l o i d s  i s o l a t e d  from t h e  methanol 

2  e x t r a c t  o f  %he r o o t  of Aconitum s c a p s u m  v a r .  vaginaturn . Vaginat ine ( 1 ) .  - 
v a g i n a l i n e  ( 7 )  and vag inad ine  ( 3 )  were demonstrated t o  possess  t h e  s t r u c t u r e s  * ,., 
shown below. 

1 2  1 R = dH. OH; R = UOH.  H  - 
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1 2  3  R = R = O  - 
2  
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H ~ C O  2 5 R ~ = ~ H ,  OCH ; R = & O H .  H 
?v 3 

Vagina t ine ,  C2hH39N07 (Mt 457.2706, c a l c .  453.27261, c o l o r l e s s  c r y s t a l s ,  mp 86- 

~ B ' c ,  [a];' t25.3. ( c  0 . 1 ,  C H C l  I ,  showed s p e c t r a l  a b s o r p t i o n s  c h a r a c t e r i s t i c  t o  
3 

d i t e r p e n o i d  a l k a l o i d s .  I R  spectrum i n d i c a t e d  OH a b s o r p t i o n  (3400 cm-l, b r ) .  

'H-NMR ( d )  exhib i ted  t h e  presence of an  NCH C H  (1 .07 .  3 H .  J = 7.2 Hz) and t h r e e  
2  -3 

OCH ( 3 . 2 7 ,  3 .37,  3 .39,  3H e a c h , ~ ) ;  The broad s i n g l e t  a t  4 . 3 j  and T r i p l e t  (J = 3 
5.0 Hz1 c e n t e r e d  a t  4 . l j ,  a t t r i b u t a b l e  t o  C(6)-aH and C(14)-pH r e s p e c t i v e l y ,  

would i n d i c a t e  t h e  presence o f  C(6)-#OH and C(IL)-n0H3. A c e t y l a t i o n  (Ac20/pyr.) 

of t h e  base y i e l d e d  a  d i a c e t a t e  (2) (Mt 537).  whose I R  showed OH a b s o r p t i o n  ( 

3590, 75" om-') i n  a d d i t i o n  t o  e s t e r s  (1730 and 1220 cm-l,  b r ) .  'H-NMR showed t h e  

aopearance o f  6 5 . 3 7  and 4.84 w h i l e  devoid of those  s i g n a l s  assikmed t o  C(6)-aH 



a 
  able 1. 1 3 ~ - ~ ~ ~  of v a g i n a t i n e  (1). v a g i n a l i n e  (5). vaginad ine  (2) and brawniine (2) 

Carbons 1 - 2 
w 

3 - 5 - 
1 85.0 82.5 84.7 85.2 

2 2 j . l  2 j . 2  24.8 25.0 

3 32.1 3 ~ . 3 ~  32.3 32.5 

4 38.8 38.8 39.2 38.11 

5 4 5 . 0 ~  46 .4  46.1 4.5.1 

6 80.2 79.8 211.6 90 .1  

7 88.0 88.2 83.6 89 .1  

8 76.9 85.3 85.6 76.3 

9 q . 0  53.6' 56.0 49.6 

1 0  37.& 4 4 . 1  43.9 36.4 
11 47.9 48 .6  45.4  48.2 

12 27.7 25.2 25.8 27.5 

1 3  46. u b  53. 3C 52.8 46.1 

1 4  7 j . 4  217.0 218.6 75.3 

1 5  34.1 32.yb 29.7 3 3 . 1  

16 82 .1  85.5 84.5 81.7 

17 65.9 66.1 64.4 65.4 

1 8  78.9 78.9 76.5 78.0 
19 511. 0 54.5 55.3 52.7 

N-CH2 51.6 51.3 50.9 51.3 

CH3 14.b 1" 3 111.0 14 .3  
1 ' 55.8 55.7 56.2 56.0 
6 '  . . . 57.5 

16 ' j6.11 56.1 57.7 56.5 
1 8 '  - 59.5 79.5 59.2 5 9 . 1  

a. Chemical s h i f t s  i n  ppm a r e  given dawnfield from TwLS; so lvent  - CDCl 
3 ' 

b .  c .  These assignmen% may bc in te rchanged  i n  any v e r t i c a l  column. 

and C(14)-pH f o r  t h e  base i ~ s e l f . P e r i o d a t e  o x i d a t i o n  o f  5 of fe red  a product  ( P i t  j 3 j )  

showing m u l t i p l e  ca rbonyl  (1755-1713 cm") snd Lhe absence of hydrnxyl absorption i n  

I R  SDeci rum;  t h i s  demonstrated t h e  g l y c o l  s t r u c t u r e  i n  2. Vaginat ine gave i n  lhS m/z 

I422 ( M - 3 1 )  as the base peak which sugges ted  t h e  presence o f  C ( 1 ) - O C H  1 3 ~ - ~ r 4 a  
3 ' 

(Table  1) 78.9 ppm ( t )  was ass igned  t o  H2C(18)-OCHj, and 8 2 . 1  ?pm ( 3 )  a s c r i b e d  t o  
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C(16)+OCH on t h e  b i a g e n e t i c  c o n s i d e r a t i o n s  of d i t e r p e n o i d  a l k a l o i d s .  ,Thus - 3  
s t r u c t l l r e  1 was ass igned  t o  v a g i n a t i n e  'i'he 13C-N~1!? chemical  s h i f t  v a l u e s  of 

v a g i n a t i n e  (1) and t h a t  o f  browniine ( 5 )  were compared and l i s t e d  i n  Pab le  1. * * 
Vagina l ine ,  C H NO (M' 451.2532. c a l c .  451.2570). c o l o r l e s s  c r y s c a l s .  mp 239- 

211 37 7  
2 1 3 ' ~  (decamp.), +28 .6 '  ( c  0 .1 ,  &%OH). The presence o i  a  ke tone  group was 

evidenced by I R  (1745 crn-', cyclopentanone)  and '?C-NMR (217.0 ppm) s p e c t r a .  'H- 

NM3 ( d l  showed 1.06 (3H, t ,  J = 7.2 Hz, NCH2CX3), 3 .30 ,  3 . 3 j ,  3 .35 (3H each,  s 

3  X OCH ) and 4.1~5 ( l H ,  d ,  tu rned  t o  a s i n g l e t  upon a d d i t i o n  o f  D20; and s h i f t e d  
3  

t o  5.28 ( s )  i n  t h e  'H-NMR spectrum of v a g i n a l i n e  monoacetate (M' '493)) (HO-C(6)- 

a ) .  I n  13~-~hl r? .  88.2 and @j.: ;lpm, bo th  s i n g l e t ,  i n d i c a t e d  two C e r t i a r y  a l c o h o l  

g roups ,  and 78.5 ppm ( t )  cH2-0CH3. ?he d a t a  c i t e d  above s t r o n g l y  suggested t h a t  

v a g i n a l i n e  was t h e  C ( l ' 4 - k a t a  analogue of  i t s  c o e x i s t i n g  congener v a g i n a t i n e  (A). 
Reduction (NaBHb) of t h e  former i n t e e d  y i e l d e d  a  product which was shown (Xf, mp, 

1 4 ,  MS) to  be i d e n t i c a l  wi th  zhe l a t t e r .  A s  %he r e s u l t ,  v a g i n a l i n e  was shown to  

possess  t h e  s t r u c t u r e  $. 

Vaginadine.  C24H35N07 ( M *  449.2354, c a l c .  449.2414). c o l o r l e s s  n e e d l e s ,  mp lb7-  

149'C, (a] i8 '5  -49.4' ( c  0 .1 ,  = O H ) .  I R  and "~-t\'id~, (1753,  1700 m-' and 211.9, 

1 218.6 opm) revea led  two cyclooenCananemoiet ies .  H-NMR ( d )  showed the  presence o f  

NCH2CX3 (1.14,  3H, t ,  J = 7.2 H z ) ,  t h r e e  0CH3 (3 .40 ,  3 .39 ,  3 .39,  3H each ,  s ) ,  b u t  

devoid of the  broad s i n g l e t  f o r  ~ ( 6 ) - a ~  a s  those  found i n  t h e  s p e c t r a  o f  5 and 2. 
F 

Cons ider ing  t h a t  vaginaFine has a molecular  weight 2 (m/z )  l e s s  than t h a t  of 

v a g i n a l i n e  ($1 and one more k e t o  group than the l a t t e r ,  v a ~ i n a d i n e  could very  w e l l  

be t h e  C(6)Lketo analogue of 2 This p o s t u l a t i o n  was confirmed by the i d e n r i t y  (PIS. 

Zf, mp.IR) exh ib i ted  between vaginadine and t h e  o x i d a t i o n  product  o f  v a g i n a l i n e  

( 2 ) .  I T  was thus demonstrated t h a t  t h e  s t r u c t u r e  of vag inad ine  was 3. .-, - 
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