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V i n c a r i d i n e  [1, 2] and  v i n c a r i c i n e  [3] h a v e  b e e n  i s o l a t e d  f r o m  the  ep igea l  p a r t  of V i n c a  e r e c t a  Rg l .  e t  S c h m a l h .  

V i n c a r i d i n e  (I) c o n t a i n s  one  m e t h o x y l  g r o u p .  T h e  IR s p e c t r u m  of v i n c a r i d i n e  h a s  a b s o r p t i o n  b a n d s  of a O -  
s u b s t i t u t e d  b e n z e n e  r i n g  and  e s t e r  and NH g r o u p s ;  the  UV s p e c t r u m  of the  b a s e  ( T a b l e  1) i s  c h a r a c t e r i s t i c  f o r  i n d o l i n e  
a l k a l o i d s .  The  NMR s p e c t r u m  of v i n c a r i d i n e  ( T a b l e  2) h a s  t he  s i g n a l s  of f o u r  a r o m a t i c  p r o t o n s ,  t h r e e  p r o t o n s  of t he  
m e t h o x y l  of a n  e s t e r ,  and  f o u r  p r o t o n s  of an  e t h y l i d e n e  g roup .  

T a b l e  1 

Chromophore C,HsOH ), nLu (log e) 70% HCIO4 7m/l (log e) 

Picrinine [ 5 ] 
Vinearidine 
Indole product from 

vincaridine 
Vin earicine 
lndole product from 

vinearicine 

237, 287 (3.90, 3.51) 
238, 289 (3.87, 3.52) 
227, 283, 291 (4.13, 
3.58, 3.57) 
236, 308 (3.85, 3.48) 

220, 282 (4.82, 4.53) 

239, 244, 305 (3.65,  3 .64 ,  3 .67)  
240, 244, 300 (3.77,  3 .75 ,  3 .79)  

255, 343 (3.97, 4°02) 

The  a c t i o n  of z inc  in h y d r o c h l o r i c  ac id  on  v i n c a r i d i n e  g a v e  an  indo le  p r o d u c t  [4]. A c o m p a r i s o n  of the  UV, IR, 
m a s s ,  and  NMR s p e c t r a ,  and  a l s o  s o m e  c h e m i c a l  p r o p e r t i e s ,  of  v i n c a r i d i n e  and  p i c r i n i n e  (I) s h o w e d  tha t  they  w e r e  
i d e n t i c a l .  

T a b l e  2 

Num- 
Group b~ro°f Picrinine [ 5 ] Vincaridine Vincaricine 

tons 

CHaCH=C 1.58--5.44 1.46 d, 5.40 q 1.45 d, 5.36 q 
CHACO0 3.74 3.62 s 3.67 s 
CHaO--Ar 3.62 s 
H--C--O 4~2 4.~9 s 4.73 s 
H--At -- 6.60--6.8 
H--Ar -- -- 6.~--6.69 

Note:  The NMR spectra were taken in a JNM 4H-lO0 instrument; d) 
doublet; q) quartet; s) singlet. 

V i n e a r i c i n e  (II), C2tH24N204, h a s  two m e t h o x y l  g r o u p s .  In i t s  IR s p e c t r u m  the  a b s o r p t i o n  b a n d s  a p p e a r  of a NH 
g r o u p ,  an  e s t e r  c a r b o n y l  g r o u p ,  and  a 1, 2, 3 - t r i s u b s t i t u t e d  b e n z e n e  r ing ;  t he  UV s p e c t r u m  of t he  b a s e  is c h a r a c t e r i s t i c  
of t h e  i n d o l i n e  a l k a l o i d s  c o n t a i n i n g  a m e t h o x y l  g r o u p  in the  b e n z e n e  r i n g  ( s ee  T a b l e  1). When  t h e  UV s p e c t r u m  of t he  
b a s e  was  r e c o r d e d  in c o n c e n t r a t e d  p e r c h l o r i c  ac id  s o l u t i o n s ,  a b a t h o c h r o r n i c  s h i f t  was  o b s e r v e d  ( T a b l e  1) 

The  a c t i o n  of z inc  in h y d r o c h l o r i c  ac id  on  v i n c a r i e i n e  y i e l d e d  an o i ly  p r o d u c t  the  UV s p e c t r u m  of w h i c h  was  
c h a r a c t e r i s t i c  of t h e  indo le  b a s e s  [4]. C o n s e q u e n t l y ,  the  c h r o m o p h o r i c  g r o u p  of t he  m o l e c u l e  of v i n c a r i c i n e  i s  
a n a l o g o u s  to t h a t  of t he  m o l e c u l e s  of the  a l k a l o i d s  p i c r o l i n e  and p i c r i n i n e  [5, 6]. On t h e  b a s i s  of the  s p e c t r a l  f e a t u r e s  
and  e l e m e n t a r y  a n a l y s i s ,  the  f o r m u l a  of t he  a l k a l o i d  c a n  b e  d e v e l o p e d  in t he  f o l l o w i n g  way: 

Cl~Hlz (NH) ( ~ N - - )  ( - -COOCHa) (OCHa) ( - - 0 - - ) .  

When  v i n c a r i c i n e  w a s  o x i d i z e d  by  a m o d i f i e d  K u h n - R o t h  m e t h o d ,  we d e t e c t e d  a c e t i c  ac id ,  w h i c h  i n d i c a t e s  the  
p r e s s u r e  of an  e t h y l i d e n e  g r o u p ,  a s  is  c o n f i r m e d  b y  the  p r e s e n c e  in the  NMR s p e c t r u m  of t h e  b a s e  of s i g n a l s  a t  
6 = 1.45 and  5 = 5.36 ppm.  F u r t h e r m o r e ,  the  NMR s p e c t r u m  of v i n e a r i c i n e  h a s  a t h r e e - p r o t o n  s i n g l e t  of t h e  m e t h o x y l  
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Mass spectra of pior inine (vincaridine) (A) 
and vinoarioine (B). 
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of an e s t e r  ( see  T a b l e  2). 

A b 

R=H; R=H; 
R = OCH~ R= OCHz 

The  f r a g m e n t a t i o n  of v i n e a r i c i n e  under  the  ac t ion  of e l e c t r o n  i m p a c t  t akes  p l a c e  s i m i l a r l y  to the f r a g m e n t a t i o n  
of p i c r i n i n e .  As  can be  s e e n  f r o m  T a b l e  3, the  f r a g m e n t s  of v i n c a r i c i n e  d i f f e r  f r o m  the c o r r e s p o n d i n g  ions  of p i c r i n t n e  
by 30 m / e .  T h i s  shows the  p r e s e n c e  in v i n c a r i c i n e  of a m e t h o x y l  group ,  which m a y  be  p r e s e n t  in t he  b e n z e n e  r ing  at  
C(9 ) o r  C02 ) (IR s p e c t r u m ) .  V i n c a r i c i n e  is a t r i s u b s t i t u t e d  b e n z e n e  d e r i v a t i v e ,  which i s  shown by the  p r e s e n c e  in the  
NMR s p e c t r u m  of the s i gna l s  of t h r e e  a r o m a t i c  p ro tons .  In the  NMR s p e c t r u m  of v i n c a r i c i n e ,  the s i ng l e t  at ~ 3.62 ppm 
a p p a r e n t l y  r e l a t e s  to a m e t h o x y l  g roup  at  C02 ) [7]. 

Base 

Picrinine [ 5 l 
Vincaridine 
Vinearleine 

3 .8 
368 212 198 

Tab le  3 

320 307 279 
320 307 279 
350 337 309 

+ 

291 

On the b a s i s  of t he  r e s u l t s  g iven,  s t r u c t u r e  II m a y  be  p r o p o s e d  f o r  v i n c a r i c i n e .  

j ooc~ 

R=H 
R .= o c ~  

+g 
87 
~ +  

239 
239 
269 

E X P E R I M E N T A L  

I s o l a t i o n  of v i n c a r i d i n e  (I). The  nonphenol ic  e t h e r e a l  f r a c t i o n  of the  to ta l  a lka lo ids  of V i n c a  e r e e t a  (40 g) was  
d i s s o l v e d  in 100 ml  of b e n z e n e  and the  so lu t ion  was p a s s e d  th rough  a co lumn  of a l umina  (1 : 30, ac t iv i ty  g r a d e  II). On 
e lu t ion  with b e n z e n e - e t h e r  (1 : 9), f r a c t i o n s  X V - X X  y ie lded  a b a s e  wi th  mp  217 -218  ° C ( f rom methano l ) ,  [ a ] ~  - 58 ° 
(c 0.73; c h l o r o f o r m ) ,  mol .  wt. 338 (mass  s p e c t r o m e t r y  Rf  0.72 [ b u t a n - l - o l - C H 3 C O O H - w a t e r  ( 5 : 1  : 5)] and Rf  0.22 in 
a thin l a y e r  of s i l i c a  ge l  in the b e n z e n e - m e t h a n o l  (9 : 1) s y s t e m ;  IR s p e c t r u m ,  c m - t :  3390, 1730, 760. 

V i n c a r i d i n e  h y d r o c h i o r i d e  has  mp 186-187  ° C (methanol) .  

N - A e e t y l v i n o a r i d i n e o  A m i x t u r e  of 0.07 g of v i n c a r i d i n e  and 2 ml  of a c e t i c  anhydr ide  was  hea ted  at 90 ° C f o r  2 hr .  
Th is  gave  N - a c e t y l v i n c a r i d i n e  with mp 208 -209  ° C ( e t h e r - a c e t o n e ) ,  Rf 0.43 [ethyl  a c e t a t e - m e t h a n o l  (9 : 1)], IR 

s p e c t r u m :  1630 cm -1. 

Indo le  p r o d u c t  f r o m  v t n c a r l d i n e .  In a s i m i l a r  m a n n e r  to v i n c a r i c i n e ,  unde r  the  ac t ion  of z inc  in h y d r o c h l o r i c  acid  

0.1 g of v i n e a r i d i n e  y i e lded  0.08 g of an indole  b a s e  with Rf  0.85. 

Vincar lc ine  (II). A f t e r  the  e x t r a c t i o n  of 300 kg of ep igea l  p a r t  of Vtnca ereeta  g r o w i n g  in the  F e r g a n a  r eg ion ,  the 
m o t h e r  l i quo r  was  t r e a t e d  wi th  5% a c e t i c  acid.  This  gave  350 g of c o m b i n e d  b e n z e n e  a lka lo ids  (0.116% of the  weight  
of the  d ry  plant) ,  which  w e r e  d i s s o l v e d  in 250 ml  of b e n z e n e  and c h r o m a t o g r a p h e d  th rough  a c o l u m n  of a l u m i n a  
(1 : 10), a c t i v i t y  g r a d e  II. On e lu t ion  with b e n z e n e - e t h e r  (8 : 2), the  f o u r t h  to ninth f r a c t i o n s  y i e lded  20 g of a m i x t u r e  
of two a lka lo ids :  v i n c a r i c i n e  and a b a s e  with mp 177-179  ° C. A f t e r  f o u r  r e e r y s t a l l i z a t i o n s  f r o m  benzene ,  1.52 g of 
v i n c a r i c i n e  was  obta ined  with mp 187-189  ° C (0.005% of the  we igh t  of the  d ry  plant) .  V i n e a r i c i n e  has  Rf  0.19 in TLC 
on s i l i c a  gel  [ethyl  a c e t a t e - m e t h a n o l  (9 : 1)], Rf  0.89 [ b u t a n o l - a c e t i c  a c i d - w a t e r  (20 : 1: 20)], [(~]~ ± 5 ° (c 0.6; 
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chloroform); fiR spectrum,  em-l :  3180, 1750, 770. 

Indole product  f rom vincar ic ine .  Over 20 rain, 1.5 g of zinc dust was added in port ions to a solution of 100 mg 
of the base  in 15 ml of concentrated hydrochloric  acid at -20  to -30  ° C. The react ion mix ture  was poured into ice 
water (150 ml) and the excess of zinc dust was f i l tered off. With cooling, the f i l t ra te  was made alkaline with 
concentrated ammonia  and was extracted with ether.  The ethereal  solution was dried and evaporated. 

This gave a pale yellow oily product  with Rf 0.81 [ethyl ace ta te -methano l  (9: 1) system]. Yield 70 rag. When 
10 mg of the base  was oxidized by the Kuhn-Roth method, acetic acid was detected. 

CONCLUSIONS 

1. P ic r in ine  and a new base,  v inear ic ine ,  have been isolated f rom the epigeal par t  of Vinca erec ta  Rgl. et 
Schmalh. 

2. The s t ruc tu re  of v incar ic ine  has been established by a study of its IR, UV, NMR, and mass  spec t ra  and its 
chemical  proper t ies .  
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