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5 ' -METHOXYYATEIN AND 5'-METHOXYPODORHIZOL 

NEW LIGNANS ISOLATED FROM HEKNANDIA CORDIGERA V I E L L .  
1 

.................. 

P a s c a l  R i chon>me  and Jearr B r u n e t o n '  (CEPM, U.E.R.  d e  P h a r m a c i e ,  1 6  

B o u l e v a r d  D a v i e r s ,  4 9 f l f l O - A n g e r s ,  F r a n c e 1  

A d r i e n  Cave  ( C C I P E ,  B P  5 0 5 5 ,  3 4 0 3 3 - M o n t p e l l i e r  C e d e x ,  F r a n c e )  

A b s t r a c t  - Two new d ~ b e n r y l b u t y r o l a c t o n e  l i g n a n s  h a v e  b e e n  l s o l v t e d  f r o m  Hernan-  
d l a  c o r d i g e r a  : 5 ' - m e t h o x y y a t e ~ n  a n d  5 ' - m e t h o x y p o d o r h i z o l .  Their s t r u c t u r e s  h a v e  ............ 

b e e n  d e t e r r n l n e d  b y  m e a n s  o f  high r e s o l u t i o n  'H nmr  s p e c t r a ,  CD c u r v e s  a n d  a c i d ~ ~  

c y c l i i a t i o n .  

L e a v e s  a n d  b a r k s  o f  H e r n a n d l a  c o r d i q e r a  ( H e r n a n d i a c e a e )  a r e  rich i n  l i g n a n ~ . ~  The  .................. 

m a i n  c o m p o u n d  h a s  b e e n  f o u n d  t o  h e  d e s o x y p o d o p h y l l o t o x ~ r ~  I. We w i s h  now t o  r e p o r t  

t u o  n e w  d i b e n r y l b u t a n o l i d e s :  t h e  5 ' - m e t h o n y y a t e l n  2 a n d  t h e  5 ' - m e L h u x y p o d o r h i r a 1  

5 .  - 

I 
The l i g n a n s  w e r e  i s o l a t e d  u s i n g  t h e  m e t h o d  r e p o r t e d  i n  o u i  p r e c e d e r ~ t p u b l l c a t l o n  . 

2  a n d  2 w e r e  o b t a i n e d  p u r e  b y  TLC. - 

The 5 ' - m e t h o x y y a t e ~ n  2 ,  a . - 2 1 °  (CIICII, c : l ) ,  w a s  o b t a i n e d  a s  an  a m o -  
C 2 3 H 2 6 0 8  D '  

-1 
r p h o u s  p o w d e r .  I t s  i r  s p e c t r u m  shows t h c  p r e s e n c e  o f  a l a c t a n e  ( v  1 7 6 0  cm 1 .  

The  'H nmr s p e c t r u m  l n d l c a t e s  a substitution b y  f u u r  aromatic m e t h n x y l  g r o u p s  

(6 3 . 0 2 ,  3 . 0 3  ( 6 H )  a n d  5.115 p p m ) .  T h c s e  d a t a  a n d  t h e  f r a g m e n t a t i o n  a s  obtained i n  

t h e  mass s p e c t r u m  ( m / r  I 0 1  a n d  1 6 5 )  a r e  c h a r a c t e r i s t i c  o f  a b u t e n o l i d e  s u b s t l t u -  

t e d  i n  C-2 a n d  C-3 b y  u t r l r n e t h o n y b e r ~ z y l  g r o u p  a n d  a m e t h o u y - m e t h y l e n c d l o x y b e ~ ? -  

r y l  g r o u p . '  The m a j o r  i o n  a t  m / r  1 8 1 ,  resulting f r o m  a c l e a v a g e  o f  t h e  C-2 - C-6 

b o n d  a n d  t h e  i o n s  a t  m l r  1 9 1  a n d  2 3 0  s u p p l i c d  a c l e a r  c u t  a n s w e r  t o  t h e  s u b s t l t u -  

t l o n  p a t t e r n  o f  2 ,  w h l c h  i s  t h e  2 - ( 3 " , 4 " , 5 " - t r i m e t h o ~ y b e n ~ y l ) - b u t y r u 1 a ~ t ~ r ~ e . ~ ~ ~  

The r e l a t i v e  c o n f i g u r a t i o n  i n  C-2 a n d  C-3  c a n  b e  e s t a b l i s h e d  b y  a f u r t h e r  s t u d y  

o f  t h e  'H  n m r  s p e c t r u m .  The  c o u p l l n q  c o n s t a n t s  a n d  J 3 _ 4 b  a r e  a l m o s t  e q u ~ v a -  



lent (7.n H z  and 7.2 Hz respectively), whlch indicates that a trans relationship 

prevails between the two benrylic g r a ~ p s . ~  The different chemical shifts for  H-48 

( 5  3.87 ppm) and for H-4b (4.18 ppm) and the equivalence of the protons in C-6 

a n d  C-5 canflrm the 2-3 trans c ~ n f i g u r a t i o n . ~ ' ~  2 h a s  the 2R,3R configuration 

since its CD curve is e l m i l a r  to that o f  yatein 2 and of bursehenin s,8'9'10 who- 

se 'H nmr and 13c nrnr spectra are also closely related to this of ? (Tab. 1). 

The second lignan isolated 2 shows spectral data which point to a close relation- 

ship with compound 2.' The ir spectrum displays, besldes the absorption due to 

the lactone, a band at V 3435 cm-l cliaracter~stic for a hydraxyl group. The 'H 

nrnr spectrum indicates the same subst~tutian pattern on the two benrylic groups 

as in lignan 2. The m a s s  spectrum shows a molecular l o n  at m / z  446 (C H 0 ) me-  
23 26 9 

aning that 5 contains one oxygen more than 2 .  The base peak i s  at m / r  197, corre- 

sponding to the ion 2 lnstead of 181 as in the mass spectrum of 2 ;  therefore, 

the hydroxyl group must be in the C-6 position. The allphvtic region i n  the 'H 

nrnr specLrum is also in favor of a 2-3 trans configuration; ~t w a s  confirmed by 

the fact that in a n  NOE difference study o f  the compound 5 no NOE effect w a s  ub- 

serued between H-2 and H-3. The lignan 2 1s a 5'-methuxypodorhizol. Indeed a n  a -  

cldlc cyclization of 2 led to the formation o f a r y l t e t r a h y d r o n a p h t a l e n e s  which 

ar e  identified as hernandln and  picrohernandln.ll H o w e v e r ,  t h e  formation o f  a 1-W 

u r y l t e t r a h y d r o n a p h t a l e n e  by cycl~ration and the elimination o f  the absorption at0 

3435 cm-l 1" the i r  spectrum by dilutlon is i n  f a v o r  of 6 5 configuration. 

Table 1 : I3C nmr spectra (CDC13, ppm) 

C-2 C-3 C-4 C-5 C-6 C-I' C-2' 

46.5 41.1 71.1 38.7 3 5 3  132.3 108.5 

46.5 41.1 71.7 30.4 35.3 131.7 108.8 

46.6 41.1 71.2 38.4 34.7 131.7 108.8 

52.7 36.5 72.7 39.7 72.1 132.2 108.5 

52.7 36.3 72.0 39.3 72.0 131.3 108.4 

C-2" C-5" C-&" C.5" C-6" OMe.3" OMe.4" 

106.4 153.3 137.1 153.3 106.4 56.2 60.8 

106.4 153.3 137 153.3 106.4 56.1 60.8 

111.2'121.4 149.2 121.4 111.3* 55.4 55.4 

102.4 153.4 137.5 153.4 102.4 56.2 60.0 

102.2 153.2 137.2 153.2 102.2 56.0 60.8 
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