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INCARTINE, A  BIOSYNTHETIC INTERMEDIATE, FROM THE FLOWERS OF LYCORIS INCARNATA 
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Abs t rac t -  I n c a r t i n e l 3 ) ,  a  b i o s y n t h e t i c  i n t e rmed ia te  from g a l a n t h i n e l l )  t o  

n a r c i s s i d i n e l 2 )  , was i s o l a t e d  a long w i t h  g a l a n t h i n e l l  ) from t h e  f l owe rs  o f  

L y c o r i s  incarna ta .  

The Amaryl l idaceae a l k a l o i d s  c o n s t i t u t e  an impor tan t  group of n a t u r a l l y  occu r r i ng  bases 

possessing a  v a r i e t y  o f  f u n c t i o n a l i t i e s  and s t r u c t u r e s  and t he re  are many b i osyn the t i c  

2  s tud ies  on t h i s  fami ly . '  Fuganti  and co-workers suggested t h a t  ga lan th ine(1)  may be 

b iosynthesized t o  na rc i ss i d i ne (2 )  - v i a  ga lan th i ne  a-3,3a-epoxide 13)(Scheme 11, s ince t hey  

found t h a t  ga lan th i ne (1 )  was converted t o  n a r c i s s i d i n e ( 2 )  i n  Sempre avant i  d a f f o d i l  w i t h  -- 
3 loss o f  pro-S hydrogen f rom C-4. Toda and cb-workers provided a  chemical support  f o r  t h e  

proposed b i o s y n t h e t i c  pathway. However, t he  proposed in te rmed ia te  a-epoxide(3) has never 

been i s o l a t e d  and synthesized. We now r e p o r t  t h e  i s o l a t i o n  of i n c a r t i n e ( 3 )  along w i t h  

ga lan th ine(1)  f rom the  f l owe rs  o f  Lyco r i s  i nca rna ta  (Amaryl l idaceae).  

The f r e s h  f lowers (5 .3  Kg) o f  Lycor is  i nca rna ta  were ex t rac ted  w i t h  CHC13-MeOH(2:l ) and 

chromatographic separa t ion  of t he  e x t r a c t  of t h e  CHC13 l a y e r  gave a  new base i n c a r t i n e l l 4  

mg, mp 183-185'C). The ir spectrum o f  i n c a r t i n e  showed an absorp t ion  f o r  a  hydroxy group 
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Scheme 1 

1 4 a t  3433 cm-' bu t  no absorpt ion f o r  a carbonyl  group. The H nmr spectrum showed s igna l s  

f o r  two aromatic OMe groups(6 3.90 and 3.92), one a l i p h a t i c  OMe group(6 3.57) and two 

aromatic protons(6 6.95 and 6.97) b u t  no s i gna l  f o r  a NMe group and an o l e f i n i c  proton.  

1 1 I n  add i t i on ,  t h e  H nmr spectrum a l so  showed s igna ls  c h a r a c t e r i s t i c  of a ske le ton  o f  

na rc i ss id i ne (21  C6 2.60(H- l lb l ,  3 .52(H- l l c ) ,  3.91(H-21, 4.55(H-l), 4.31 and 4.71(H2-7) 3 .  

The c o r r e l a t i o n  of these s i gna l s  was supported by the H-H COSY spectrum. These f i n d i n g s  

and t h e  molecular  f o r m ~ l a ( C ~ ~ H ~ ~ N 0 ~ )  suggest t h a t  i n c a r t i n e  i s  an a- o r  6-3,3a-epoxy 

d e r i v a t i v e  of ga lan th ine(1) .  The a-epoxy s t r u c t u r e  and the  stereochemistry o f  i n c a r t i n e  

1 were es tab l i shed from t h e  d e t a i l e d  ana lys is  o f  i t s  H nmr spectrum as shown i n  F igure  1. 

The coup l i ng  cons tan t ( l .2  Hz) between H-2 and H-3 i nd i ca tes  t h e  d ihedra l  angle o f  them t o  

be c l o s e  t o  90'. The long range coupl ing(0.8 Hz) between H-1 and H-3 was observed. These 

Chemical S h i f t  (ppm) 

Coupling Constant (Hz) 

J1 ,2 J2,3 '1,3 J l , l l b  J l l b , l l c  
2.9 1.2 0.8 3.0 13.4 

F i g u r e  1. Analys is of 1~ nmr spectrum(in CDC13, 400 MHz) o f  i n c a r t i n e .  
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f a c t s  show the  C r i n g  t o  be a d i s t o r t e d  c h a i r  form conformat ion (F igure  1 )  due t o  t h e  

a-3,3a-epoxy r i n g  formation. The 0 - o r i e n t a t i o n  o f  the  epoxy r i n g  would no t  g ive  t h e  

coup l i ng  constants shown i n  F igu re  1. From these f indings,  t h e  s t r u c t u r e  o f  i n c a r t i n e  

was concluded t o  be ga lan th ine  a-3,3a-epoxide(3). 

Is01 a t i o n  and s t r u c t u r a l  de te rmina t ion  of i n c a r t i n e ( 3 )  w i t h  ga l  a n t h i n d l  ) i n  t h i s  s tudy  

p rov ide  a c e r t a i n  proof o f  t h e  b i o s y n t h e t i c  pathway proposed by Fugant i  and co-workers. 2 
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