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Abstract - Two new coumarins, marmesin a c e t a t e  and 3-(3',3'-dimethylally1)- 

marmesin, are repor ted from A.elemifera. 

1 
Amyris elemifera is one of only t h r e e  Jamaican spec ies  o f  the  genus Amyris . Though t y p i c a l l y  

rutaceous i n  other  loca t ions  t h e  Jamaican genus has been the  subject  of dichotomous c l a s s i f i c a -  

tion'". Our previous reports3" on t h e  two other  spec ies ,  - A .  balsamifera and A .  plumieri,have 

provided s u b s t a n t i a l  chemical evidence f o r  p lacing t h e  genus in  Rutaceae. Onazoles, B-phenyl- 

ethylamides and coumarins - t y p i c a l  cons t i tuen t s  o f  t h e  family Rutaceae - a r e  present i n  these  

5 
species .  Cm t h e  contrary ,  l i gans  which are widely d i s t r i b u t e d  i n  t h e  family Burseraceae are 

s i g n i f i c a n t l y  absent among t h e  secondary metabolites found t o  d a t e  i n  t h e  species of -in- 

6 
ves t iga ted .  The cons t i tuen t s  o f  t h e  t i t l e  p lant  - t h e  subject  of our present r epor t  - f u l l y  

concur with our e a r l i e r  f indings .  In  addi t ion,  a poss ible  gener ic  marker f o r  use i n  chemo- 

taxanomy has emerged *om t h i s  study. 

The to luene ex t rac t  of t h e  d r i ed ,  mi l led leaves  and twigs o f  A .  e lemifera  gave products from which - 

severa l  coumarins have been i d e n t i f i e d .  



Compound (11, C15H1604, m . p  174-175', showed maxima a t  A 224, 255, 294, 304 and 343 ( l o g  r max 
7 

11.29, 4.59, 3.59,  3.94 and 4.15 r e s p e c t i v e l y )  nm b u t  d i d  n o t  g i v e  a base s h i f t  . The IR spectrum 

con t a ih s  bands a t  3425 and 1720 m-l f o r  t h e  hydroxy and a-pyrone carbonyl  f u n c t i o n a l i t i e s .  The 

presence  of two doub l e t s  (J = 9 Hz) a t  6 6.17 and 7.72 and two s i n g l e t s  a t  6.77 and 7.52 ( each  1H) 

8 
s i g n a l l e d  t h e  presence  of a 6-alkyl-7-oxycoumarin . The remaining PMR s i g n a l s  a t  1 . 35  (6H, s ) ,  

3.88 (3H, s ) ,  4.30 ( lH,  s ,  exchangeable with D20) and 6.30 and 6.80 (each  l H ,  d ,  J = 1 6  Hz) 

suppor ted  t h e  s t r u c t u r e  ( 1 )  wi th  t h e  - geometry of t h e  s i d e  cha in .  This  compound i s  suberenol  

9 
p r ev ious ly  i s o l a t e d  from Zanthoxylum suberoswn . 
Compound ( ? I ,  m.p. 129-130°, ana lysed  f o r  C15H1404. The W [Amax 232, 267, 307 and 328 ( l o g  e 

3.92,  4.21, 3.91, 4.01) nmland I R  ( v  1663, 1723 m-l) s p e c t r a  were i n  agreement wi th  t h e  a ,  
max 

8-unsa tura ted  a ry lke tone  and t h e  7-methonycoumarin mo ie t i e s .  The d imethylacry loyl  s i d e  cha in  was 

f u l l y  i d e n t i f i e d  by s i n g l e t s  (3H each)  a t  6 1 .98  and 2.22 and by a broad s i n g l e t  (1H) a t  6.57. 

The i n f l uence  o f  t h e  acyl s u b s t i t u e n t  on t h e  C-5 pro ton  (6 7.65,  l H ,  s )  confirmed its p o s i t i o n  a t  

C-6. Other s i g n a l s ,  a t  6.22 and 7.62 (each ,  l H ,  d ,  J = 9 Hz) and 6 .78  ( lH,  s )  were ass igned  t o  

H-3, H-4, and H-8 r e s p e c t i v e l y .  These f e a t u r e s  i d e n t i f i e d  t h i s  canpound as dehyd roge j e r i n ,  a 

10 
me tabo l i t e  o f  G e i j e r a p a r v i f l o r a  . Epoxidation o f  ( 2 )  wi th  m-chloroperbenzaic a c i d  gave 

11 
hopeyhopin ( 3 )  which was i s o l a t e d  from A. madrensis  . 
Compound (!), C14H14011, m.p. 188-190° [ a ] i 5  + 26.0 (c 1 . 5 4  CHCl 1 had c h a r a c t e r i s t i c  UV absorp- 3 

t i a n s  of  a 6-alkyl-7-oxycoumarin a t  Amax 224, 248, 258, 285, 297 s h  and 335 ( l o g  E 4.12 ,  3.78,  

3.75, 3.67, 3.86 and 4.30) nm, and IR bands a t  3450 and 1720 m-l. The compound was no t  pheno l i c .  

The PMR spectrum (60  MHz) of (3)  d i sp l ayed  a t r i p l e t  a t  S 4.70 ( lH ,  J = 8 Hz), a doub l e t  a t  6 

3.20 (2H, J = 8 Hz), and two s i n g l e t s  a t  6 1 .23  and 1.37 (each  3H), i n  a d d i t i o n  t o  t h e  u s u a l  s i g -  

n a l s  f o r  a 6-alkyl-7-oxycomarin.  These f e a t u r e s  po in t ed  t o  t h e  presence  of a l i n e a r  d ihydro-  

furanocaumarin8 r a t h e r  t h a n  t h e  i somer ic  chromanocoumarins. Compound ($) ,  was r e s i s t a n t  t o  

ox ida t i on  by Jones' r e agen t .  Together wi th  t h e  molecular  r o t a t i o n  t h i s  ev idence  confirmed t h a t  

(5)  is marmesin, a l r e ady  found i n  Aegle marmelos12 which a l s o  belongs t o  t h e  fami ly  Rutaceae.  

Compound (51, C16H1605, m . p  135-136', [ a 1 i 5  + 13.5 ( c  1.97 ,  CHCl ) showed s p e c t r a l  f e a t u r e s  3 

s i m i l a r  t o  ( 4 )  t h e  accompanying d i f f e r ence  be ing  a s s o c i a t e d  wi th  t h e  replacement o f  t h e  hydroxy 

group by an  acetoxy group.  S i g n i f i c a n t l y  t h e  IR spectrum had no hydrony bands ,  whi le  t h e  PMR 

spectrum showed a t h r e e  pro ton  s i n g l e t  a t  6 1 .93  f o r  t h e  a c e t a t e  and de sh i e lded  methyl s i g n a l s  a t  

6 1.50 and 1 .53  ( each  3H, s ) .  Compound (21, i s  t h e r e f o r e  marmesin a c e t a t e  which has  no t  previous-  

1 3  
l y  been i s o l a t e d  as a n a t u r a l  product ,  a l though i t s  enantiomer nodakentin a c e t a t e  has  been . 
This assignment was confirmed by mi ld  h y d r o l y s i s  o f  ( 5 )  t o  marmesin (!I. 

Compound ( g ) ,  m.p. 199-ZOO', [a]E5 + 23.1 ( c  0.85,  CHCl ) analysed  for  ClgH2204. Its UV [Aman 219, 
3 
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245 (sh), 255 (sh), 282 (sh), 295 (sh) and 329 (log c 4.15, 3.80, 3.69, 3.80, 3.99 and 4.42 

respectively)] and IR (31150 and 1710 cm-') spectra were consistent with this structure. The PMR 

spectrwn showed all the features of the dihydrofuran moiety of mamesin. On the other hand 

the usual two doublets for the protons at C-3 and C-ri in marmesin were replaced by a one-proton 

singlet at 6 7.34 for the proton at C-U and other signals [ 6  5.30 (lH, bt, J = 8 Hz), 3.20 (2H, 

d, J = 8 Hz) and 1.68 and 1.80 (each 3H, bs) l  diagnostic of the 3',3'-dimethylallyl group. 

The mass spectrum of (6) supported this structural a~signmentl"~~. Especially informative 

were the major fragments a-d shown in Figure I. The molecular ion was also the base peak. 

c. m/e 200 (51%) - d. m/e 199 (3U%) - 

Figure I 

A comparison of the rotation of ( 6 )  with that of marmesin, nodakenetin and their derivatives 

reveals that a remote (e.g. C-3) achiral functionality does not affect the direction of molecular 

rotation. The similarity in rotation between compound ( 5 )  and marmesin therefore indicates that 

compound ( 5 )  is 3-(3',3'-dime.chYlallyl )-marmesin, a new natural product. Together with 

balsamiferone of A. balsamifera3 and 3-(3',3'-dimethylally1)-xanrhyletin of A. simplicifolia 16 

this compound forms a series of 3-(3',3t-dimethy1a11y1 1-comarins which are emerging as poten- 

tial taxanomic markers of the genus w. The corresponding 3-(l', 1'-dhethylally1)-comarins 

17 appear commonly in the genus Ruts , also belonging to Rutaceae. 
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