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FLEHICULOSIN, A NOVEL CWLCONE FRM FLEENGIA FRUTICULOSA 
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-- F l w i c u l o s i n ,  a novel cha lcone  i s o l a t e d  from the  l e a v e s o f  F l e m n e i s  

f r u t i c u l o s e  Wall. h a s  been s h o w  to possess an a n ~ u l a r  benwdipyran  system. and i ts 

s t r u c t u r e  h a s  been advsneed as 1 on t h e  b a s i s  of d e t a i l e d  s p e c t r o s c o p i c  evidence.  

Ihe genus Flemenaie is n o t a b l e  f o r  e l a b o r a t i n g  s v a r i e t y  o f  f l a v o n o i d s ,  p a r t i c u l a r 1  y 

chromenochalconesl  and a number o f  Flemenaia s p e c i e s  have been chemica l ly  e x m i n e d . 2  We report 

h e r e  t h e  s t r u c t u r e  e l u c i d a t i o n  o f  f l e m i c u l o s i n .  a novel chalcone with an a n g u l a r  b e n w d i p y r a n  

system, i s o l a t e d  from the  l e a v e s  o f  Flemenpia f r u t i c u l o s s  wall.  ( L e g m i n o s e e ) .  Chromatographic 

r e s o l u t i o n  o f  t h e  petroleum e t h e r  e x t r a c t  o f  t h e  l e a v e s  o f  F. f r u t i c u l o s s  y ie lded  e c r y s t a l l i n e  

red  subs tance ,  f l e m i c u l o s i n .  CZH2,,Oq (M+, a t  m/r 388). which was recognized as  a cha lcone  from 

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

F lemicu los in  ( l ) ,  mp 98'~. which responds  t o  t e s t s  f a r  pheno ls  with f e r r i c  c h l o r i d e  and 

phosphornolybdic ac id  r e a g e n t s ,  g i v e s  n e g a t i v e  Shinods t e s t  under normal o o n d i t i o n s ,  b u t  r esponds  

p o s i t i v e l y  and deve lops  a pink m l o r a t i o n  when the  sample i r  b o i l e d  with e t h a n o l i c  h y d r o c h l o r i c  

m i d  f o r  s e v e r a l  minu tes  p r i o r  to a d d i t i o n  o f  z inc  d u s t .  l h i s  o b s e r v a t i o n  in c o n j u n c t i o n  with i t s  

uv ( Amax 210.239sh. 255sh. 266sh. 278,308,360 mn: log  s. 3.08. 3.07, 3.14. 3.19. 3.24, 3.24. 3. 15)  

1 
and i r  d a t a  (1632 and 3420 m - ' )  and H nmr in  CCC13 ( 6  14.34. 1H. s )  sugges t s  t h a t  f l w i c u l o s i n  

1 is a 2'-hydroxychalcone. 270 M H z  H nmr s p e c t r a  o f  f l w i c u l o s i n  and its d e r i v a t i v e  i n  C E 1 3  were 

r e v e a l i n g  and t h e s e  c l e a r l y  i n d i c a t e d  it t o  be  a chalcone wi th  an m s u b s t i t u t e d  E r i n g  and s 

ComPletelY s u b s t i t u t e d  A r i n g  as a p a r t  o f  t h e  benurdipyran Jystem. The s p e c t r m  shoued s p a i r  o f  

d o u b l e t s  ( 5 ~ 1 5 . 7  Hz) f o r  t r a n s - e l e f i n i c  o- and B-hydrogens o f  t h e  cha lcone  a t  6 7.77 and 8.10. 

which. l i k e  t y p i c a l  2'-hydroxy c h e l ~ o n e s . ~  moved u p f i e l d  t n 6 7 . 4 3  and 7.52. r e s p e c t i v e l y .  i n  t h e  

spectrum of i ts  monomethyl e t h e r  (la), prepared b y  methylat ion o f  (L)  with s l a r g e  excess o f  

d iawmethane .  Ihe f i v e  a romat ic  hydrogens o f  t h e  B r ing  appeared as tw,  sets o f  n u l t i p l e t s  a t  

m.40 (2H, fi) and 7.01 (3H, m) i n  t h e  spectrum o f  f l m i e u l a s i n  and as a f ive -pro ton  s i n g l e t  i n  

t h a t  o f  i ts  h e r a h y d m  d e r i v a t i v e  ( z ) .  prepared  by c a t a l y t i c  hydrogenat ion o f  (1). The presence  o f  

t h e  benmdipyran  system. l i k e  t h a t  o f  e r i o s t e m o i c  a c i d q  (1) in  f lmicu los in ,  b e m e  e v i d e n t  from 

t h e  d i s p l a y  o f  twin  peaks a t  6 1.55 (6H. 5 )  and 1.68 (6H. 2 )  f o r  tw p a i r s  o f  e q u i v a l e n t  



methyl g roups  and s i g n a l s  f o r  four  v i l y l i c  h y d m g e n s  a s  a p a i r  o f  is p a t t e r n s  w i t h  t w  e q u i v a l e l t  

n protons a t  S 5.46 (2H. d. J.10.1 Hz) ald ? ~ % e q u l v a l e l t  B protons  a t 6  6.62 and 6.69 (1H. d each.  

J=10.1 Hz). 

me uxygen s u b s t i t u t i a l  p a t t e r n  o f  t h e  A r i n g  o f  f l e n i c u l o s i n  ~s s e t t l e d  to b e  symmetr ical  i n  

5  view o f  t h e  s i m i l a r i t y  o f  u l t r a v i o l e t  a b s o r p t i o n  maxima o f  f l e n i c u l o s i a  wi th  r o t t l e r o n e  . a b i r  

ch rmenocha lcone  w i t h  u n s u b s t i t u t e d  8 r i n g s  a l d  f u l l y  s u b s t i t u t e d  A r i l g s  u i t h  p h l o r o g l u c i n ~ l - t y p e  

oxygen s u b s t i t u e n t s  a l d  of h e x a h y d m f l w i c u l o s i n  (A,,,= 283. 326 m) w i t h  5, I-dihydroxyflavs.one3. 

A symmetr ical  oxyge:, s u b s t i t u t i o n  p a t t e r n  f o r  f l e n i c u l o s i n  is als~ b i o g e n e t i c a l l y  c o n s i s t e n t  a s  

p r m y l  s u b s t i t u t e n t s  i n  f l a v o n o i d s  and o t h e r  r e l a t e d  carboarornat ic  c m p u n d r  a r e  u l t l e s s e d  

p r e p . d e r e l t l y  b e t w e n  twa oxygen s u b s t i t u e n t s .  and t h e r e f o r e .  t m  preny l  g roups ,  n e c e s s a r y  f o r  

g iv ing  r i s e  to b n w d l p y r a n  system by c y d i r a t i o n  w i t h  &eh@rory l  g r o u p s ,  may b e s t  b e  

a v a i l a b l e  in  2'.4'.6'-trihydmxychalcone. Mu. t h e  fo rmat ion  o f  b e a w d i p y r a n  11 such  a system may 
I 6  

t ake  place i a  tuo  p o s s i b l e  warn; i t  may g i v e  rise to l i l e a r  b e n r o d i p y r a l  l i k e  e r i o s t o i c  ac id  (5) 
or a n g u l a r l y  f u s e d  c m p u l d s  l i k e  e r i o 3 t e m o i c  ac id  (3).  'Re former type a f  f u s i o n  l e a d s  t o  

s w m e t r i c a l  s t r u c t u r e  u i t h  p h e m l i c  hydmxyl  to t h e  c h a l c o l e  c a r b o n y l .  8 u t  such  a s t r u ' t u r e  

f o r  f l e n i c u l o s i n  is r u l e d  out  on t h e  g m l n d s  t h a t  w maxima o f  f l e n i c u l o s i n  d o e s  n o t  s u f f e r  a l y  

b a t h l e h o r n i c  s h i f t  i n  t h e  p - e s e l a e  o f  s o d i m  a c e t a t e .  
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The 'H nmr (CtC1 ) d a t a  o f  n w i c u l o s i n  ard p s r t i c u l e r l y  t h o l e o f  i ts  hexahydm d e r i v a t i v e  ( 2 )  a l s o  
3 

spoke a g a i n s t  a s m m e t r i c a l  s t r w t u r e  ard suggested the  s t r l r t w e  ( 1 )  f o r  f l e n l c u l o s i n .  770 HW 

'H nmr s p e c t r ~  o f  h e r a h y d m f l e n i c u l o s i n  (21, CZ5H3,,04, mp p l 0 ~ , r h o w d  i n  a d d i t i o n  to s i g m l s  f o r  

four q u a t e r n a r y  methy l s  ard  f i v e  a rcmat ic  hydmgens.  s ix  s e t s  o f  s i g n a l s  for t h r e e  i s o l a t e d  

-CH -CH - sys tems .  Cne o f  t h e s e  t h r e e  p i r s  o f  ad j e c e n t  methylene g roups  appeared a s  t r i p l e t s  a t  
2  2 

62.02 and 3.40 which w r e  a t t r i b u t e d  to t h e  methylenes of d ih )drocha lcone  (-CC-CH2-C-C12-Ar). lhe 

remaining t m  p a i r s  o f  methy lenes  s h o w d  d ~ e p t i v e l y  simple t r i p l e t s  a t  6 1.74. 1.77, 2.53 aDj 2.62 

f o r  t m  p a i r s  o f  n a b e q u i v a l e n t  methy lenes  f o r  the t m  d k e t h y l d i h y d r o p y r a n  systems.  13c nmr d a t a  

( C E l  ) slsc d i s c l o s e d  t h e  absence  of  any  s m m e t r y  e l e n e n t  i n  r i n g  A o f  f l e n i c u l o s i n  ard confirmed 
3 

its s t r r r t w e  as  6-cinnamoyl-5-hyd rox ~ 3 . 2 ,  e. btetramethyl-ZH. ff l -benmll .  2-b:?. 4-b' l d i p r y a n  (1). 

b s s  s p e c h m  o f  C l o n i c u l o s i n  s h o e d ,  i n  a d d i t i o n  to the m o l e s u l s r  ion peak a t  m/r  ?88 (737) .  

o t h e r  impor tan t  i o n  p a b  a t  m/z 373 (base  p a k ) ,  2'69 (82%). 241 (151).  131 (8%) .  127 (12%) .  103 

(14%)  and 17 (11%) i n  s v p p o r t  o f  t h e  s t r u c t w e  ( 1 ) .  lhe g e n e s i s  o f  t h e s e  fragment i o n s  frcm t h e  

molecu le  is s h o w  below: 

m/z  127 
(doubly charged ) 

lhe  f ragmenta t ion  mode of herahydrof lon icu los in  is dmina ted  b y  r e t r o  Nel-Alder  c leavege  o f  t h e  

d i h y d m p y r a n  m o i e t i e s .  and ss a r e s u l t .  a b m d e n t  fragment i o n s  a t  n / r  339(2) and 117(J), i n  

a d d i t i o n  to t h e  expected base  p a k  a t  m/r 91, due t o  the t r o p y l i u n  c a t i o n ,  a r e  d i s c e r n i b l e  i n  its 



mass specem.  m e  i o n s ,  5 and b, a d d r r e  a d d i t i o n a l  evidence t o  t h e  presenee o f  benmdipyran  

system i n  f l e n i c u l o s i n .  

F len icu los in  is unique i n  t h e  group o f  c h a l c o n e s  and it i s  t h e  f i r s t  mtmber i n  t h e  flavonoid class 

o f  c r m p ~ u l d s  to have a benmdipyran  s y s t a n .  
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