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AMYRIS OF JAMAICA. NEW COUMARINS PROM ELEMIFERA L. (RUTACEAE) 

S a l e e l a  p h i l i p '  and B a s i l  A. ~ u r k e '  

Department of Chemistry,  Un ive r s i ty  of West I n d i e s ,  Mona, Kingston 7 ,  Jamaica 

Abs t rac t  - The i s o l a t i o n  of e lemiferone,  e lemiferone monoacetate and 

e lemiferone d i a c e t a t e  c o n s t i t u t e s  f u r t h e r  evidence f o r  t h e  u s e  of 3 - ( 3 ' , 3 ' -  

dimethylally1)-coumarins a s  taxonomic markers f o r  t h e  genus Amyris. 

I n  our  previous  on t h e  chemical i n v e s t i g a t i o n s  of t h e  genus of Jamaica, w e  pre-  

s en t ed  t h e  coumarins (it) and (z) a s  m e t a b o l i t e s  of Amyris ba l sami fe ra  and e l emi fe ra  and 

suggested t h a t  3-(3',3'-dimethylally1)-coumarins could be used a s  chemotaxonomic markers of  t h e  

genus Amyris. The f u r t h e r  i s o l a t i o n  of t h e  three new coumarins,  e lemiferone (;I), elemiferone 

monoacetate ( i )  and e l emi fe rone  d i a c e t a t e  (2) from e l e m i f e r a  - t h e  s u b j e c t  of t h i s  r epor t  - 

g i v e s  support  t o  our  e a r l i e r  sugges t ion .  

P u r i f i c a t i o n  by column and p r e p a r a t i v e  l a y e r  chromatography of  t h e  to luene  e x t r a c t  of d r i e d ,  m i l -  

l e d  l e a v e s  and twigs  of Amyris e lemi fe ra  fu rn i shed  t h e  coumarins ( k ) ,  ( i )  and (?). 

 he coumarin (;I), e lemi fe rone ,  mp 184-185'~, [a]E5 + 39.0' ( c ,  0.88; EtOH), analysed f o r  

CI6Hl6O5 .  The u l t r a v i o l e t  a b s o r p t i o n s  a t  240, 245, 262, 292 and 325 nm ( log  c 4.38,  4.40, 3.79, 

4.11 and 3 .95 r e s p e c t i v e l y ,  no base s h i f t )  were analogous t o  t h a t  of pso ra len  ($)5, thus  s igna l -  

l i n g  t h e  presence of a l i n e a r  furanacoumarin moiety.  The i n f r a r e d  spectrum exh ib i t ed  bands a t  

3400 and 1708 cm-' f o r  t h e  hydroxy and coumarin carbonyl  f u n c t i o n a l i t i e s .  



The 'H NMR spectrum (100 BIZ )  i n  C D C 1 3  was c o n s i s t e n t  wi th  t h e  s t r u c t u r e  ($). The l i n e a r  furano- 

coumarin moiety was r ep resen ted  by s i g n a l s  a t  6 6.83 ( lH,  dd,  J = 1 Hz, 2 . 5  Hz, H-3'), 7.72 (1H, 

d ,  J = 2.5 Hz, H-Z'), 7.37 (lH, d ,  J = 1 Hz, H-8), 7 .68  ( lH,  s ,  H-5) and 7 .78  (lH, s ,  H-4). The 

prenyl  s i d e  c h a i n  was recognized from an ABX system, t h e  methylene group c o n s t i t u t i n g  t h e  AB pro- 

tons  [6 2.40 (lH, dd, J = 1 0 ,  14 Hz); 2.92 (13,  dd ,  J = 3 ,  14 Hz)] whi l e  t h e  methine hydrogen a t  

t h e  base of t h e  hydroxyl p o r t i o n  formed t h e  X p o r t i o n  [S 3.65 (lH, dd, J = 3 ,  1 0  liz)].  A s i x -  

proton s i n g l e t  a t  6 1.24 toge the r  wi th  an exchangeable (wi th  D20) s i g n a l  a t  6 3.57 (211) completed 

t h e  s i g n a l s  f o r  t h i s  l i n e a r  f ive-carbon C-3 s u b s t i t u e n t .  

Jones  ox ida t ion  of e l emi fe rone  (z) provided t h e  ac id  (;I), sublimes a t  198-202'~. The i n f r a r e d  

spectrum showed a n  a b s o r p t i o n  a t  1692 cm-', due t o  t h e  a c i d  carbooyl  whi le  t h e  'H NMR spectrum 

i n d i c a t e d  t h e  l o s s  of t h e  prenyl  d i o l  s i d e  cha in  but  showed a two-proton s i n g l e t  a t  6 3.53 which 

was ass igned t o  t h e  methylene group a d j a c e n t  t o  t h e  ca rboxy l i c  a c i d  f u n c t i o n a l i t y .  Methylat ion of 

(;I) employing e t h e r e a l  diaromethane fu rn i shed  (:I, mp 143-145'~, which analysed f o r  C1,,H1005. 

The product (7) ob ta ined  by Jones o x i d a t i o n  a l s o  proved t h a t  t h e  hydroxyl groups were a t t a c h e d  t o  
"" 

a d j a c e n t  carbons as i n  t h e  s t r u c t u r e  (z) 
The coumarin ( k ) ,  mp 178 .5 -179 .5°~ ,  [u]E5 + 13.2' ( c ,  1.83;  CHC13), C18H1806, had u l t r a v i o l e t  

a b s o r p t i o n s  [238 [ shou lde r ) ,  242, 260 ( shou lde r ) ,  289 and 323 nm ( l o g  E 4.41, 4.43, 3.80, 4.12 

and 3.96 r e s p e c t i v e l y ) ]  s i m i l a r  t o  t h o s e  of (8. The i n f r a r e d  spectrum ind ica ted  a hydroxy func-  

t i o n  (3456 cm-I), an  e s t e r  ca rbony l  (1743 cm-l) and coumarin l a c t o n e  (1720 cm-') moiety.  The 

'H NMR spectrum agreed we l l  w i t h  t h e  s t r u c t u r e  ($,I. A three-proton s i n g l e t  a t  S 1 .93  f o r  t h e  
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acetoxy group and a dawnfie ld  s h i f t  of t h e  methine p ro ton  t o  6 5.12 - t h e  remaining s i g n a l s  being 

v i r t u a l l y  superimposable wi th  those  of e lemiferone ($,) - confirmed t h a t  t h i s  n a t u r a l  product was 

t h e  monoacetate d e r i v a t i v e  of (3). ~ i l d  hydro lys i s  of (k) y ie lded  (t), i d e n t i c a l  by d i r e c t  corn- 

pa r i son  t o  t h e  n a t u r a l  product .  

Elemiferone d i a c e t a t e  ( z ) ,  mp 156-157'c, [ a l Z 5  - 6.5' (c,  1 .80 ;  CHC13), C20H2007, e x h i b i t e d  bands D 

i n  t h e  i n f r a r e d  spectrum a t  1748 ( e s t e r  c a r b o n ~ l )  and 1718 (cournarin carbonyl)  cm-'. The 'H NMR 

spectrum contained no exchangeable s i g n a l s  but  ins t ead  showed two three-proton s i n g l e t s  a t  6 1.98 

and 6 2.01 (2X-0-C-m3). The r e s t  of t h e  resonances  were s i m i l a r  t o  those  of ( q ) .  Hydrolysis  of 
0 

t h i s  n a t u r a l  product ,  once a g a i n ,  fu rn i shed  ( i ) .  i d e n t i c a l  i n  every r e s p e c t  t o  t h e  n a t u r a l  p ro-  

d u c t ,  and conf i rming i t s  s t r u c t u r e  as  t h e  d i a c e t a t e  d e r i v a t i v e  (:). 

Elemiferone, e lemiferone monoacetate and e l u n i f e r o n e  d i a c e t a t e  were presen t  i n  t h e  crude e x t r a c t ,  

obta ined on p e r c o l a t i o n  of t h e  p l a n t  m a t e r i a l  wi th  t o l u e n e  a t  room temperature  and b e f o r e  subjec-  

t i o n  of i t  t o  p u r i f i c a t i o n  by chromatographic methods. 
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