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A b s t r a c t - S t r u c t u r e s  of two new i s o m e r i c  a l k a l o i d s  i s o l a t e d  f rom 

t h e  seeds  o f  Alanaium l a m a r c k i i  have been e s t a b l i s h e d  as l a d e m e t h y l -  

p ro toemet ino l  and 9-demethylpratoemet inal  (11). 

A. l a m a r c k i i  Thw. ( A l a n g i a c e a e ) ,  l i k e  CeDhae l i s  iDecacuanha Rich. (Rub iaceae ) ,  - 
i s  a r i c h  source2  of 9,10-dimethoxybenzo[g]quinolizine a l k a l o i d s  l i k e  c e p h a e l i n e  

(1). I t  i s ,  however, known t o  e l a b o r a t e  n o t  o n l y  compounds w i t h  d i f f e r e n t  subs- 

t i t u t i o n  p a t t e r n s  i n  t h e  a romat i c  r i n g  A  b u t  a l s o  same n a v e l  s t r u c t u r a l  types .  

Thus, a l a n g i c i n e  (2)3*4,5 w i t h  an  a d d i t i o n a l  p h e n o l i c  g roup  a t  C-8, 9-demethyl- 

p s y c h o t r i n e  (3)31697,  9- or 10-demethy lcephae l ine  (L)819 a s  w e l l  a s  benzoquino- 

l i r i n e - p - c a r b o l i n e  hybr id  s t r u c t u r e s ,  v&. t u b u l o s i n e  (5-)I0 and r e l a t e d  b a s e s  

i n c l u d i n g  10-demethy l tubu los ine  (&)11s12 and p y r i d o b e n z o q u i n o l i z i n e s  l i k e  

a l amar ine13  have been i s o l a t e d  from A. l a m a r c k i i  b e s i d e s  some s imple  a l k a l o i d s L 4 .  

I n t e r e s t i n g l y  enough, p ro toemet ine  (1)15,  t h e  p o s t u l a t e d  b i a g e n e t i c  i n t e r m e d i a t e  

of t h e  9,10-dimethoxybenz0[a]q~in01iline a l k a l o i d s  h a s  n o t  so f a r  been 

encoun te red  i n  t h i s  p l a n t .  N e v e r t h e l e s s ,  p r o t o e m e t i n o l  ( 8 ) l 5  has  been d e t e c t e d  

i n  t h e  l e a v e s 1 6  and root-bark17 w h i l e  t h e  co r respond ing  8-hydrouy compound, 

ankor ine  ( 2 ) l 6 , l 8  has  been i s o l a t e d  from t h e  l eaves19  of A. l a m a r c k i i .  

We now r e p o r t  b o t h  t h e  9- and 10-demethylprotoemet inols  (11 and 12) from t h e  

s e e d s  o f  4. l a m a r c k i i  l e a d i n g  t o  t h e  i s o l a t i o n  of a l l  t h e  p r o t o e m e t i n a l s  

co r respond ing  t o  t h e  f o u r  s u b s t i t u t i o n  p a t t e r n s  i n  r i n g  A  found i n  t h e  

b e n z o q u i n o l i z i n e  a l k a l o i d s  of t h i s  p l a n t .  

The t o t a l  a l k a l o i d s  o b t a i n e d  from t h e  methanol  e x t r a c t  of d e f a t t e d  s e e d s  were 

d i s s o l v e d  i n  ch lo ro fo rm and e x t r a c t e d  w i t h  b u f f e r  of pH 6.4. A f t e r  removal 

o f  t u b u l o s i n e ,  c e p h a e l i n e  and i s o c e p h a e l i n e , t h e  b u f f e r  s o l u b l e  p a r t  y i e l d e d  

an amorphous base  a p p a r e n t l y  homogeneous by t l c .  The i r ,  uv and t h e  mass 

s p e c t r a  o f  t h e  sample i n d i c a t e d  i t  t o  be  a demethy lp ro taemet ino l .  However, four  

a romat i c  s l n g l e t s  i n  t h e  nmr spec t rum i n d i c a t e d  i t  t o  be an a lmost  1:l m i x t u r e  

of two i somers .  



I R . X  - 2 R . Y  3 R.Y,Rl-H - 4 R - X ,  Rl.H 

5 a - Z  - 9 R - CH20H - I 1  R -CH20H. RI.H - 6 R-Z,RI-H 
7 R-CHO - - 13 R.CH20Ac,RI- Ac @ R -CH20H, Rl -  H  
8 R - CH20H - - 12 R.CH20Ac,R,=Ac 

Ace ty la t ion  of t h e  sample indeed fu rn i shed  a mixture  o f  two a c e t a t e s  which were 

s e p a r a t e d  by p r e p a r a t i v e  t l c  t o  y i e l d  one of  t h e  a c e t a t e s  (121 a s  an a i l ,  

[alD-15.8' ( c H c ~ ~ ) ;  i r  ( c H c ~ ~ ) :  Jma, 2810, 2760 (Bohlmann bands) ,  1755(ArOAc), 

1730 (ROAC) cm-l; uv (EtOH): A m a x  ( l o g e  1, 204 (3.72). 221sh (3.74), 286 (3.04) 

nm; nmr (CDC13): d 0.90t (Cg3-CH2-), 2.06 (ROCOCg3), 2.30 (ArOCCCH3), 3.79 

( A r a c ~ ~ ) ,  4.16brt (-CQ-OAC), 6.64s and 6.84s (Ar-Y); ms: g / ~  ( r e l . i n t . )  389 

(M+, 78) ,  388 ( & I ,  l m ) ,  346 (M.cH~CO, 32) ,  330 (~LcH~cOO, 17) .  302 (a, 12) .  

300 (b .  341, 274 (c, 76), 258 (a. l o ) ,  233 (e.  69)  and 1 7 7  ( f ,  77). Hydro lys i s  

of t h e  a c e t a t e  y i e l d e d  t h e  phenol 10 a s  an amorphous powder, [a]D-11.90 ( c H c ~ ~ ) ;  

uv (EtOH): A m a x  ( l o g €  ). 227 (4.01) and 286 (3.77) nm; uv ( E t O b O . l p a 0 ~ ) :  

X ma. 
( l o g  E ) ,  212 (4.63). 247 (3.90) anU 303 (3.79) nm; ms d~ ( r e l .  i n t e n s i t y )  

305 (M', 511, 304 (U-1, 80) .  260 (q, 28) .  258 (a, 1 7 ) ,  232 loo),  1 9 1  (& 9 3 )  

and 177  ( f ,  98).  

A l l  t h e  above d a t a ,  p a r t i c u l a r l y  t h e  c h a r a c t e r i s t i c  mass s p e c t r a l  f ragmenta t ion  

2  
p a t t e r n  , l e d  t o  t h e  a l t e r n a t i v e  s t r u c t u r e  1s o r  11 f o r  t h e  a l k a l o i d .  Though 

i somer ic  6-hydroxy-7-methoxy- and 7-hydroxy-bmethoxy-l,2,3,4-tetrahydroiso- 

q u i n o l i n e s  a r e  d i f f i c u l t  t o  d i s t i n g u i s h  by s p e c t r o s c o p i c  methods, t h e  correspond- 

i n g  3 , 4 d i h y d r o i s o q u i n o l i n e s  can be d i f f e r e n t i a t e d  by t h e  s t r o n g  uv a b s o r p t i o n  
2 0  of t h e  6-hydroxy compounds a t  around 400 nm i n  n e u t r a l  medium Accordingly,  

t h e  phenol 1_0 was s u b j e c t e d  t o  mercur ic  a c e t a t e  ox ida t ion .  The uv spectrum of 
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t h e  p r o d u c t  a t  pH 7  w i t h  a b s o r p t i o n  maxima a t  302 and 350 nm was c o n s i s t e n t  w i t h  

a 7-hydroxy- r a t h e r  t h a n  a 6 - h y d r o x y - 3 , 4 d i h y d r o i s o q u i n o l i n e  chromophore. The 

a l k a l o i d  c o u l d ,  t h e r e f o r e .  be  i n f e r r e d  t o  be ( - ) - l&demethy lp ro toeme t ino l  (El, 
confi rmed by comparison of t h e  d i a c e t a t e  w i t h  s y n t h e t i c  (t1-g ( i r  and nmr) and 

21  (-1-12 ( s i g n  o f  o p t i c a l  r o t a t i o n )  . 
The u n s t a b l e  n a t u r e  and poor  y i e l d  o f  t h e  second a c e t a t e  p rec luded  i t s  comple te  

c h a r a c t e r i s a t i o n .  However, t h e  mass spec t rum of a f r e s h l y  p u r i f i e d  sample ,  [aID 

-24.3' (CHC13), was a lmos t  i d e n t i c a l  wi th  t h a t  of 1_?. Comparison o f  t h e  nmr  

spec t rum of 12 w i t h  t h a t  o f  t h e  m i x t u r e  of a c e t a t e s  a l lowed  t h e  ass ignment  o f  

s t r u c t u r e  12 t o  t h e  second a c e t a t e ,  c o r r o b o r a t e d  by ev idences  a s  i n  t h e  s e q u e l .  

Methy la t ion  of t h e  o r i g i n a l  mix tu re  of t h e  two pheno l s  w i t h  diazomethane y i e l d e d  

p r a t o e m e t i n o l  (8) as t h e  s o l e  p roduc t .  The mercur i c  a c e t a t e  o x i d a t i o n  p r o d u c t  

o f  t h e  same m i x t u r e  showed an uv a b s o r p t i o n  band a t  392 nm a t  pH 7 i n d i c a t i n g  

t h e  p r e s e n c e  of a 6-hydroxy-3,4-dihydroisoquinoline chromophore. The second 

p h e n o l i c  a l k a l o i d ,  t h e r e f o r e ,  could be r e a s o n a b l y  i n f e r r e d  t o  be  9-demethyl- 

p r o t o e m e t i n o l  (2).  Though t h e  t o t a l  s y n t h e s i s  of (-)-9-demethylprotoemetinol 

has  r e c e n t l y  been accomplished21, a d i r e c t  comparison was n o t  p o s s i b l e  d u e  t o  

p a u c i t y  o f  t h e  n a t u r a l  p roduc t .  
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