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TWO NEW MORPHINANE ALKALOIDS FROtl BEILSCHMIEDIA OREOPHlLA SCHLECHTER 

F r a n r o i s  T i l l e q u i n  and Miche l  Koch 

DCpartement  de P h a r m a c a g n a s i e  d e  I ' U n i v e r s i t E  Ken6 D e s c a r t e s  

U.A. a u  C.N.R.S. n 0 4 8 4 ,  F a c u l t d  d e s  S c i e n c e s  P h a r m a c e u t i q u e s  c t  Biolopiques 

4 ,  a v e n u e  d e  l ' o b s c r v a t o i r e  F .  75006 PARIS ( F r a n c e )  

J a c q ~ s  P u s s e t  and  GLirard C h a u v i e r e  

L a b o r a t o i r e  d e s  P l a n t c s  > I E d i c i n a l e s  d u  C.II'.I?.S. 

i l o n t r a v e l ,  NOLI!IEA (New C n l e d o n i a l  

A b s t r a c t  - Two new morphinane a l k a l o i d s ,  o r e o b e i l i n e  (1) and  6 - e p i o r e o -  

b e i l i n c  (2 )  h a v e  b e e n  i s o l a t e d  from the  stem bark and wood o f  B e i l s c h m i e d i a  

o r e o p h i l a  S c h l e c h t e r .  T h e i r  s t r u c t u r e s  h a v e  b e e n  e l u c i d a t e d  by s p e c t r o -  

s c o p i c  s t u d i e s  and  c h c m i c a l  c o r r e l a t i o n s .  

The genus  B e i l s c h m i e d i a  ( L a u r a c e a e l  i n c l u d e s  some 250 s p e c i e s  o f  t r e e s  g rowing  

t h r o u ~ h o u t  A s i a  and  t h e  P a c i f i c  I s l a n d s .  Tuo o f  them a r e  n e w - c a l e d o n i a n  endemic  

s p e c i e s  : B e i l s c h m i e d i a  o r e o p h i l a  ~ c h l e c h t e r l  and  B e i l s c h n i e d i a  n e o c a l e d o n i a  

2  K o s t e r n a n s  . I n  a c o n t i n u a t i o n  o f  o u r  s c r i c s  o n  t h e  c h e m i c a l  c o n s t i t u e n t s  o f  p l a n t s  

from New C a l e d o n i a 3 ,  we w i s h  t o  r e p o r t  h e r e  t h e  s t r u c t u r a l  e l u c i d a t i o n  o f  two nove l  

a l k a l o i d s  i s o l a t e d  f rom t h e  s t e m  b a r k s  a n d  wood o f  g - h ~ i e d i n  o r e o p l ~ i l a ~ ' ~  a n d  

named o r e o b e i l i n e  and  6 - e p i o r e o b e i l i n e .  

O r e o b e i l i n e  ( 1 )  h a s  been  o b t a i n e d  a s  c o l o u r l e s s  p r i s m s  f rom c h l o r o f o r m ,  mp 116-  

118"C, [a]:' = 139 '  (CllC13, c = l  I .  The c n p i r i c a l  f o r n u l a  h a s  been  e s t a b l i s h e d  b y  

h i g h  r e s o l u t i o n  mass  s p e c t r o m e t r y  a s  C191127N04 (Found : 3 3 j .  1935 ; C a l c d  : 5 5 3 . 1 9 4 0 ) .  

The u v s p e c t r u m  hhtoHnn ( 1 0 ~  c )  : 228 ( 3 . 6 1 ) ,  288 ( 3 . 5 3 ) ,  294 ( s h . ,  3 . 4 8 )  i s  mo- max 

d i f i e d  i n  a l k a l i n e  medium hEtO1i+KOi '  nm ( l o g  E )  : 246 ( 5 . 7 5 ) ,  302 ( 3 . 6 4 )  and i n d i -  max 

c a t e s  t h e  p r e s e n c e  o f  a p h e n o l i c  g r o u p .  The C e n c r a l  f e a t u r e  o f  t h e  m s ,  m / z ( % I : 3 j j  

(1001 ,  3 1 8 ( 9 ) ,  3 0 2 ( 3 3 1 ,  2 8 8 ( 9 1 ,  2 7 4 ( 2 9 ) ,  260[201 ,  2 5 8 ( 7 ] ,  2 4 4 ( 1 8 ) ,  2 3 0 ( 9 ) ,  1 9 6 ( 6 8 ) ,  

1 6 4 ( 3 I ,  l 2 2 ( l 4 ) ,  4 4 ( 1 4 )  s u e z e s t s  t h e  s t r u c t u r e  o f  a n o r p l i i n a n e  a l k a l o i d  w i t h  a  

6 s a t u r a t e d  C r i n g  . The l a c k  o f  s u b s t a n t i a l  f r a g m e n t a t i o n  a t  m / z  = 59 [ r c l .  i n t .  
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< 2  % )  i s  i n  f a v o u r  of a B/C t~ j u n c t i o n  ' " "  . The n m r s p e c t r u m  e x h i b i t s  t h e  

two 1 1 3 - s i n g l e t s  a t  6 .67  and 6 . 6 0  ppm t y p i c a l  t o  11-1 and  11-4 i n  a 2 , 5 - d i s u b s t i t u t e d  

c m r p h i n a n e  and  t h r e e  j H - s i n p l e t s  a t  3 . 8 5  (ArO!lcI, 3 .10  (IlO\Iej and  2 . 5 5  ppm 

( . I .  Two 113-quar t e t s  a t  3 . 4 7  (J = 3 l z l  and  4 . 1 5  (J = 3Ilz) ppm a s s i g n e d  t o  H-6 

and 13-7 a r e  i n  good agreement  w i t h  t h e  p r e s e n c e  o f  two a x i a l  o x y e e n a t e d  s u b s t i -  

t u e n t s  a t  C-6 and C-7 on t h e  c y c l o h e x a n e  m a l e t y  o f  t h e  molecule. A c e t y l a t i o n  o f  

o r e o b e i l i n e  (1) (Ac,O/CSH5N/20"C/48 hl l e a d s  i n  a l m o s t  q u a n t i t a t i v e  y i e l d  t o  a d i -  

a c e t y l  derivative (j), 11' = 417,  which  N.V.R. s p e c t r u m  e x h i b i t s  t h e  s i g n a l s  o f  one  

ROAc (313-s ing le t  a t  2 . 0 4  ppm) and  one  ArOAc ( j t l - s i n g l e t  a t  2.41 ppnll. 

Upon Oppenauer  o x i d a t i o n  (F luo renone / t -BuOK/COI i6 /Rx .  /2 111, o r e o b e i l i n e  ( 1 )  g i v e s  

r i s c  t o  a 95 : s  m i x t u r e  o f  two i s o m e r i c  k e t o n e s  - .I (ifi = 531 ; [ e ] i 0  = - X i "  (CHCI3, 

c = l ) )  and  5 ($1' = 531 ; [ " I D  20 = -12'  (C11C15 ; c = l l l  i n  80  % o v e r a l l  y i e l d .  Oppenaucr  

o x i d a t i o n  a t  C-7 o c c u r s  w i t h  a s i m u l t a n e o u s  b a s e - i n d u c e d  e p i m e r i r a t i o n  a t  C - 6  and 

a f f o r d s  m a i n l y  t h e  t h e r ~ a a d y n a m i c a l l y  more s t a b l e  i s o m e r  b e a r i n 8  an  equatorial 

6-061e E v i d e n c e  f o r  t h i s  e p i m e r i r a t i o n  i s  g i v e n  by t h e  11-6 s i g n a l  which 

appears a s  a d o u b l e  d o u b l e t  w i t h  a l a r g e  t r a n s - d i a x i a l  c o u p l i n g  c o n s t a n t  (J  = 13 H z ,  - 

J '  = 7 H z )  a t  4.11 ppm a n  t h e  n m r s p e c t r u m  o f  - 4 .  The a b s o l u t e  c o n f i g u r a t i o n  a t  

C-9, C-13 and C-14 and  t h c  n a t u r e  o f  t h e  s u b s t i t u e n t s  a t  C-2 ( O H 1  and  C - 5  (Ohlel o f  

k e t o n e s  4 and i h a v e  b e e n  d e t c r m i n e d  by chen l i ca l  c o r r e l a t i o n .  C a t a l y t i c  r e d u c t i o n  

(112/1 n t n . / l O  g Pd-C/Et011/20°C/2 h )  o f  p a l l i d i n i n e  o f  known a b s o l u t e  c o n f i g u -  

r a t i o n y  l e a d s  t o  a  S0 :50  m i x t u r e  o f  k e t o n e s  and 5 i n  60 % o v c r a l l  y i e l d .  F u r t h e r -  

; ~ , o r c ,  m c t h y l a t i o n  o f  k c t o n e  5 (\le2SOJ/t-DuOK/t-HuOlI/4OoC/3 h )  g i v c s  q u a n t i t a t i v e l y  

S,6-di I1ydro-O-met l iy lpal l id i1l i11e 1 whose m s and  n m I- d a t a  a r c  i d e n t i c a l  w i t h  

9 t h o s e  p r c v i a u s l y  p u b l i s h e d  f o r  t h i s  compound. 

F i n a l l y ,  t h e  s t r u c t u r e  and  a b s o l u t e  s t e r e o c h e m i s t r y  o f  o r e o b e i l i n e  (1) h a v c  been 

c o n f i r m e d  by r e d u c t i o n  (Ka l i l i jC?J /AcO i I / 200 i~ /1  h / 7 0  % a v c r a l l  y i e l d )  a i  k e t o n e  - 5 

b e a r i n g  an  a x i a l  6-0Ne g r o u p  t o  a 5 0 : 5 0  m i x t u r e  o f  two a l c o h o l s  e p i m e r i c  at C - 7 ,  

S h a v i n g  a n  e q u a t o r i a l  7-011 g r o u p  and  h a v i n g  a n  a x i a l  7-011 g r o u p  and  i d c n s i c a l  - 

w i t h  t h e  n a t u r a l  p r o d u c t .  

0 - t p i o r e o b e i l i n e  (1) h a s  been  o b t a i n e d  3 5  c o l o u r l e s s  n e e d l e s  f rom m e t h a n o l ,  rnp 

207-20Y0C, [ a ] i O  = + 5 Y D  (CHCI., 1  The e m p i r i c a l  f o r m u l a  h a s  been  e s t a b l i s h e d  
3 

b y  h i g h  r e s o l u t i o n  mass  s p c c t r a l n e t r y  a s  C l 9 1 I Z 7 N O 4  (Found : 535.1945 ; C a l c d  : 

3 3 3 . 1 9 4 0 ) .  The m s and  u v s p e c t r u m  were  a l m o s t  i n d i s t i n ~ u i s h a b l e  f r o m  t h o s e  o f  

a r c o b e i l i n e  (1). The n m r s p e c t r u m  e x h i b i t s  two 111-singlets a t  6 .67  (ii-1) and 

6 .62 (ti-4) and t h r e e  311-s ing le t s  a t  3 .82  (ArOhle), 3 .45  (ROiilc) and 2 . 3 1  ppm (NMel. 



I t  d i f f e r s  s i g n i f i c a n t l y  f rom t h a t  o f  o r e o b e i l i n e  by t h e  H-6 s i g n a l  which i s  a 

d o u b l e  d o u b l e  d o u b l e t  w i t h  a  l a r g e  t r a n s - d i a x i a l  c o u p l i n g  c o n s t a n t  ( J  = 14 .5  H z ,  

J = 5  H z ;  J "  = 3  Hz) a t  3 . 5 0  ppm. The H-7 s i g n a l  i s  a  q u a r t e t  ( J  = 3112) a t  4 . 2 8  ppm 

v e r y  s i m i l a r  t o  t h a t  o b s e r v e d  on  t h e  s p e c t r u m  o f  o r e o b e i l i n e .  Thesc e l e m e n t s  a r e  

i n  f a v o u r  o f  t h e  s t r u c t u r e  o f  6 - e p i o r e o b e i l i n e  f o r  t h i s  s e c o n d  n a t u r a l  a l k a l o i d .  

T h i s  structure h a s  b e e n  a s c e r t a i n e d  and  t h e  a b s o l u t e  s t e r c o c h e r n i s t r y  d e t e r m i n e d  by 

c h e m i c a l  c o r r e l a t i o n .  l l e d u c t i o n  (iiaBH3CIi/Ac01!/?00C/1 11/70 % o v e r a l l  y i e l d )  o f  ke -  

t o n e  - 4 l e a d s  t o  a 5O:SO m i x t u r e  o f  two a l c o h o l s  e p i m e r i c  a t  C - 7 ,  9  h a v i n g  an  q u a -  - 

t o r i a l  7-OH g r o u p  and h a v i n g  a n  a x i a l  7-011 g r o u p .  T h i s  l a t t e r  compound i s  i d e n t i -  

c a l  w i t h  t h e  n a t u r a l  p r o d u c t .  

From a  chemotaxonomic p o i n t  o f  v i e w ,  i t  i s  i n t e r e s t i n g  t o  n o t e  t h e  p r e s e n c c  o f  a 

n e w  t y p e  O F  morph inane  a l k a l o i d s  w i t h  a s a t u r a t e d  C - r i n g  i n  B e i l s c h m i c d i a  a r e o p h i l a .  

b lorphinanc a l k a l o i d s  had n o r  b e e n  p r e v i o u s l y  i s o l a t e d  f rom t h e  r e l a t e d  s p e c i c s  

B e i l s c h n i c d i a  e l l i p t i c n  W h i t e  c t  F r a n c i s  f rom A u s t r a l i a 1 2  and  B c i l s c h m i c d i a  poda-  - 

g r i c x  t i o s t e r n a n s  f rom N e w  ~ u i n e a l j .  Never theless ,  m r p h i n a n e n o n c s  and  morph inane-  -- 

d i e n o n e s  had  been  p r e v i o u s l y  i s o l a t e d  f rom s p e c i e s  be long in ,q  t o  t h e  r e l a t e d  g e n e r a  

14  
Ocotea  8 ' 9  and Litsea . -- 

Al(NOULEIIGEi4ENTS 

.Ve a r e  g r a t e f u l  t o  Pr. Andre CavC (Dt 'pa r t ement  d e  P h a r m a c o g n o s i e ,  U n i v e r s i t e  P a r i s  

XI,  C h S t c n a y - i l a l a b r y ,  F r a n c e )  f a r  t h e  c o n m u n i c a t i a n  o f  unpublished r e s u l t s  and  t o  

P r .  Bruno D a n i e l i  ( I s t i t u t o  d i  Chimica O r p a n i c a  d e l l a  P a c o l t h  d i  S c i e n z e ,  U n i v e r -  

s i t 2  d e g l i  S t u d i  d i  El i lano,  I t a l y )  f o r  c o p i e s  o f  t h e  CD c u r v e  and 1 0 0  MHz '11 N.U.R. 

s p c c t r u n l  o f  a u t h e n t i c  p a l l i d i n i n c .  
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