
CHAPTER IV

DISCUSSION

I n  t h i s  p r e s e n t  w ork  , t h e  c h l o r o f o r m  e x t r a c t  o f  

d r i e d  p o w d e re d  s te m s  o f  M y r i o p t e r o n  e x t e n s u m  Schum. ( P e r i -  

p l o c a c e a e )  was s e p a r a t e d  b y  c h r o m a t o g r a p h i c  t e c h n i q u e  and  

a f f o r d e d  an i s o l a t e d  compound "ME-1"  a s  a m a j o r  c o m p o n e n t .  

The  s t r u c t u r e  e l u c i d a t i o n  o f  t h e  compound was b a s e d  on d a t a  

f r o m  u v ,  I R ,  NMR, and Mass  s p e c t r a ,  c o n f i r m e d  b y  c o m p a r i s o n  

w i t h  t h o s e  d a t a  r e p o r t e d  i n  t h e  l i t e r a t u r e  ( S m a l b e r g e r  e t  

a l ,  1 9 7 4 ) .  C o n c l u s i v e l y ,  "M E-1 "  was i d e n t i f i e d  a s  " l u p i n i f o -  

l i n " f  t h e  known f l a v a n o n e  f r o m  T e p h r o s i a  l u p i n i f o l i a  B u r c h  

( D C ) ( L e g u m i n o s a e ).

ME-1 was o b t a i n e d  as  a y e l l o w  n e e d l e  c r y s t a l  . A 

p o s i t i v e  S h i n o d a  t e s t  and t h e  f e a t u r e  o f  uv  s p e c t r u m  ( F i g u r e  

3 . 6  , p a g e  93 ) s h o w e d  t h e  c h a r a c t e r i s t i c  o f  a f l a v a n o n e  

c h r o m o p h o r  . T h e  s t r o n g  c o l o r a t i o n  w i t h  a l c o h o l i c  f e r r i c  

c h l o r i d e  i n d i c a t e d  t h e  p r e s e n c e  o f  one o r  more p h e n o l i c  OH 

g r o u p s  i n  t h e  m o l e c u l e .  The  IR s p e c t r u m  ( F i g u r e  3 . 7  , pa g e  

94 ) s h o w e d  OH a b s o r p t i o n  a t  3250 c m ~ l ;  t h e  b a n d  a t  1620  

cm- -*- was a s s i g n e d  t o  t h e  c h e l a t e d  f l a v a n o n e  CO g r o u p .

The  n a t u r e  o f  t h e  s u b s t i t u e n t s  i n  t h e  compound was 

i n d i c a t e d  b y  i t s  ^H NMR s p e c t r u m  ( T a b l e  3 . 2  , F i g u r e  3 . 8 -  

3 . 1 1  ).  The  d o u b l e t s  a t  <5 6 . 6 3  ( J = 1 0 . 1  H z)  and 5 . 5 0  ( J  = 1 0 . 1  

H z ) ,  e a c h  e q u i v a l e n t  t o  one p r o t o n ,  and t h e  s i n g l e t  a t  61 . 4 3
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and  1 . 4 5 ,  t o g e t h e r  i n t e g r a t i n g  f o r  s i x  p r o t o n s ,  a r e  c h a r a c ­

t e r i s t i c  o f  t h e  c i s  d o u b l e  bond  and g 'e m - d i m e t h y l  g r o u p  o f  a

2 , 2 - d i m e t h y l  chrom ene  m o i e t y .  The  p r e s e n c e  o f  a Y , y  -  d i -  

m e t h y l a l l y l  s i d e c h a i n  was i n f e r r e d  f r o m  t h e  s i n g l e t  a t  6  

1 . 6 5  ( 6 H ) ,  due t o  t h e  I f e m - d i m e t h y l  g r o u p ,  and t h e  d o u b l e t  a t  

6. 3. 20 (2H,  J = 7 . 4  Hz ) w i t h  t h e  t r i p l e t  a t  65. 14 ( 1 H , J  = 7 . 4  Hz)  

o f  t h r e e  p r o t o n s  i n  t h e  a l l y l  g r o u p .

The  p a r a  d i s u b s t i t u t i o n  o f  t h e  a r o m a t i c  B - r i n g  was  

d e d u c e d  f r o m  s i g n a l s  d u e  t o  f o u r  r e m a i n i n g  A 2 B 2  p r o t o n s  

w h i c h  were  d i s c e r n i b l e  a s  t h e  two e q u i v a l e n t  s e t s  o f  o r t h o  

c o u p l e d  d o u b l e t s  a t  6  6 . 8 7  ( 2 H , J  = 8 . 5  Hz)  and 6  7 . 3 3  ( 2 H ,

J  = 8 . 5  H z ) .  The อ 2  and C 3  p r o t o n s  o f  !a f l a v a n o n e  w e re  c o n s i d ­

e r e d  a s  an ABX s y s t e m ;  t h e  อ 2  p r o t o n ,  t h e  X p a r t ,  a p p e a r s  as  

a d o u b l e  d o u b l e t  a t  6  5 . 3 3  ( J AX =1 2 . 7 ,  Jgx; = 3 . 0  H z)  w h i l e  

t h e  C 3  p r o t o n s ,  t h e  AB p a r t ,  a p p e a r  a t  6 3 . 0 3  ( J AX =1 2 . 7 ,

J AB = 1 7 . 0  Hz)  and 6  2 . 7 9  ( J BX = 3 . 0 ,  J AB = 1 7 . 0  H z ) .  The  

two s i g n a l s  o f  C 3  p r o t o n s  were  a s s i g n e d  1 a c c o r d i n g  t o  t h e  

J - v a l u e s ,  f o r  t h e  t r a n s - ( a x i a l ) and c i s - ( e q u i t o r i a l ) p r o t o n s  

r e s p e c t i v e l y .  The  p r e s e n c e  o f  a c h e l a t e d  C 5 -OH was e v i d e n t  

f r o m  t h e  s i g n a l  o f  a p h e n o l i c  p r o t o n  w h i c h  a p p e a r e d  a s  a 

s i n g l e t  a t  lo w  f i e l d  p o s i t i o n  ( 6  1 2 . 2 4 ) ,  w h e r e a s  t h e  s i n g l e t

a t  6  4 . 8 5  was a t t r i b u t e d  t o  t h e  o t h e r  p h e n o l i c  p r o t o n  a t  c -  

4 ’ p o s i t i o n .

The  mass s p e c t r u m  ( F i g u r e  3 . 1 8  1 p a g e  105 ) showed  

t h e  b a s e  p e a k  a t  m / z  391 (M-15)  w h i c h  r e s u l t e d  b y  t h e  l o s s

o f  a m e t h y l  g r o u p  o f  a d i m e t h y l c h r o m e n e  m o i e t y .  F r a g m e n t  a t
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m / z  351 ( M — 5 5) c o n f i r m e d  t h e  p r e s e n c e  o f  a d i m e t h y l a l l y l  

g r o u p ;  i t  m i g h t  have  r e s u l t e d  by  t h e  r u p t u r e  o f  t h e  bond  a t  

t h e  b e n z y l i c  c a r b o n  a d j a c e n t  t o  t h e  A - r i n g  a s  show n i n  

F i g u r e  4 . 1 .

m/z 406

+

m/z 351 m/z 391

m/z 271 m/z 120

F ig u r e  4 .1 Mass F ra g m e n ta t io n  o f  ME-1
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The  r e t r o  D i e l s - A l d e r  f r a g m e n t s  a t  m / z  271 and m / z  

120 c o u l d  be r a t i o n a l i z e d  o n l y  i f  t h e  n o n - c h e l a t e d  OH and  

t h e  d i m e t h y l a l l y l  s i d e c h a i n  w ere  a s s i g n e d  t o  t h e  B -  and A -  

r i n g s  r e s p e c t i v e l y  ( F i g u r e  4 . 1  ) .  The  n o n - c h e l a t e d  OH g r o u p  

i s  t h u s  l o c a t e d  a t  C - 4 ’ i n  a g r e e m e n t  w i t h  NMR d a t a  w h i l e  t h e  

d i m e t h y l - a l l y l  s i d e  c h a i n  c o u l d  be l o c a t e d  a t  e i t h e r  C - 6  o r  

C - 8 ..

T r e a t m e n t  o f  M E - 1  w i t h  f o r m i c  a c i d  y i e l d e d  t h e  

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

t h e  d i m e t h y l a l l y l  g r o u p  i s  l o c a t e d  a t  C - 8  ( S m a l b e r g e r  e t  

a l , 1 9 7 4 ) .  T h i s  p o i n t  c o u l d  be  c o n f i r m e d  b y  u s i n g  N u c l e a r  

O v e r h a u s e r  E f f e c t  S p e c t r o s c o p y  ( N O E S Y ) .  F r o m  t h e  tw o  

d i m e n s i o n a l  NOESY s p e c t r u m  w h i c h  was g i v e n  i n  F i g u r e  3 . 1 4  

( p a g e  1 0 1 ) ,  a t  p o i n t  A ,  w h e r e  t h e  i n t e r s e c t i o n  o c c u r e d ,  

showed t h e  c o r r e l a t i o n  b e tw e e n  p r o t o n  a t  c - 4 "  p o s i t i o n  and  

p h e n o l i c  p r o t o n  a t  C - 5  p o s i t i o n .  T h i s  means t h a t  t h e  p r o t o n  

a t  C - 4 "  p o s i t i o n  s h o u l d  be l i e  c l o s e  i n  s p a c e  t o  t h e  5-OH 

g r o u p .

A c c o r d i n g  t o  t h e  p r e v i o u s  r e p o r t  o f  l u p i n i f o l i n ,  o n l y  

t h e  -^H-NMR a s s i g n m e n t  had  b e en  p r o v i d e d .  I n  t h i s  e x p e r i m e n t  

t h e  l^ C - N M R  a s s i g n m e n t  was a d d e d .  T h e  r e p o r t e d  d a t a  w e r e  

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

l^C-NMR t e c h n i q u e s  w h i c h  i n c l u d e d  t h e  p r o t o n  d e c o u p l i n g ,  t h e  

h e t e r o n u c l e a r  c o r r e l a t i o n  ( 1 3 q _ 1 jj H ETCOR)  a n d  t h e

s e l e c t i v e  IN EP T  e x p e r i m e n t .
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The  p r o t o n  d e c o u p l e d  s p e c t r u m  ( F i g u r e  3 . 1 5  , p ag e

102 ) showed s i g n a l s  o f  a l l  c a r b o n s  i n  t h e  m o l e c u l e .  The

p o s i t i o n  o f  a s i g n a l  c o r r e l a t e d  t o  t h e  t y p e  o f  c a r b o n  r e p r e ­

s e n t e d  ( i . e .  c a r b o n y l ,  a r o m a t i c ,  a l i p h a t i c ,  e t c . ) .  T h e  

c o n f i r m a t i o n  was p r o v i d e d  b y  t h e  s e l e c t i v e  I N E P T  s p e c t r a  

( F i g u r e  3 . 1 6 , pa ge  103)  w h i c h  p o i n t e d  o u t  t h e  d i s t i n g u i s h m e n t  

b e tw e e n  s i g n a l s  o f  c a r b o n s  w i t h  d i f f e r e n t  num ber  o f  a t t a c h e d  

p r o t o n .

T h e  a s s i g n m e n t  w as  m a i n l y  b a s e d  o n  t h e  

HETCOR s p e c t r u m .  From t h i s  s p e c t r u m  a l l  s i g n a l s  o f  c a r b o n s  

p o s s e s i n g  a t t a c h e d  p r o t o n  c o u l d  be a s s i g n e d  i n  a c c o r d a n c e  

w i t h  t h e  -*-H-NMR a s s i g n m e n t .  T h o s e  o f  11 q u a r t e r n a r y  c a r b o n s  

i n  t h e  m o l e c u l e  o f  l u p i n i f o l i n  w ere  t h u s  f u r t h e r  i n v e s t i g a t ­

ed t o  a s s i g n  a l l  c a r b o n s  t h e y  r e p r e s e n t e d .  S u c h  c a r b o n s  

i n c l u d e d  C - 4 ,  C - 5 ,  C - 6 ,  C - 7 ,  C - 8 ,  C - 9 ,  C - 1 0 ,  c - l  ’ , c - 4 ’ , C -  

2" and  C - 3 ' "  . Among t h e s e  11 s i g n a l s ,  one o f  t h e  m o st  h i g h  

f i e l d  and  t h e  most  low  f i e l d  p o s i t i o n s  a p p e a r e d  a t  6 - 78 . 1 4  

and  ร  1 9 6 . 5 1 .  The f o r m e r  was i n  t h e  r e g i o n  t y p i c a l  f o r  an  

a l i p h a t i c  c a r b o n  and t h e  l a t t e r  was i n  t h e  c a r b o n y l  r a n g e .  

T h e  two s i g n a l s  were  t h e r f o r e  a s s i g n e d  t o  t h e  a l i p h a t i c  C - 2 "  

and  t h e  c a r b o n y l  C- 4  r e s p e c t i v e l y .

T h e  o t h e r  u n a s s i g n e d  s i g n a l s  w e r e  r e l a t e d  t o  8  

a r o m a t i c  a n d  1 o l e f i n i c  c a r b o n s .  T h e s e  c a r b o n s  c o u l d  be  

d i v i d e d  i n t o  two g r o u p s :  f o u r  o f  w h i c h  o x y g e n a t e d  t y p e  ( c - 5 ,  

C - 7 ,  C - 9 ,  C - 4 ’ ) and f i v e  o f  n o n - o x y g e n a t e d  o n e s  ( c - 6 ,  C - 8 ,

C - 1 0 ,  C - l ’ , c - 3 ' "  ) .  Owing t o  t h e  d e s h i e l d i n g  e f f e c t ,  s i g n a l s  

o f  t h e  f o r m e r  g r o u p  w ere  more d o w n f i e l d  t h a n  t h o s e  o f  t h e



71

l a t t e r .  T h e r e f o r e  f o u r  s i g n a l s  a p p e a r i n g  i n  t h e  c o m p a r a t i v e  

l o w  f i e l d  a t  6  1 5 9 . 9 0 ,  1 5 9 . 3 6 ,  1 5 6 . 5 8 ,  and  1 5 5 . 8 6  were  

a t t r i b u t e d  t o  t h e  f o u r  o x y g e n a t e d  c a r b o n s .  T h e  f i r s t  two 

s i g n a l s  were  a s s i g n e d  t o  C - 9  and  C - 7  ( o r  m i g h t  be  i n t e r ­

c h a n g e d )  b e c a u s e  t h e  v e r y  c l o s e  c h e m i c a l  s h i f t s  o f  t h e  two  

s i g n a l s  was i n  a g r e e m e n t  w i t h  t h e  s i m i l a r  e n v i r o n m e n t  o f  t h e  

two c a r b o n s .  The  t h i r d  s i g n a l  was a s s i g n e d  t o  C - 4 ’ b a s e d  on 

t h e  c o m p a r i s o n  w i t h  r e s o n a t e d  v a l u e  o f  C- 4* i n  t h e  m o l e c u l e  

o f  n a r i n g e n i n  w h i c h  was 1 5 7 . 4  ppm ( u s i n g  DMSO-dg a s  a s o l ­

v e n t ;  H a r b o r n e  e t  a l ,  1 9 8 2 ) .  T h e  l a s t  s i g n a l  o f  t h e  g r o u p  

s h o u l d  be a s s i g n e d  t o  C - 5 .

T h e  r e s t  o f  u n a s s i g n e d  s i g n a l s  w e r e  d u e  t o  n o n -  

o x y g e n a t e d  c a r b o n s .  The  r e s o n a t e d  v a l u e  o f  c a r b o n  a t  p o s i ­

t i o n  1* i n  t h e  m o l e c u l e  o f  n a r i n g e n i n  w h i c h  was 1 2 8 . 9  ppm 

( u s i n g  DMSO-dg a s  a s o l v e n t ;  H a r b o r n e  e t  a l l  1982)  s u g g e s t e d  

t h a t  t h e  p o s s i b l e  p o s i t i o n  o f  t h e  s i g n a l  due t o  c - l  * m i g h t  

be e i t h e r  ($130.09 o r  6 1 3 1 . 1 1 .  T h e s e  two v a l u e s  w ere  a l s o  i n  

t h e  r a n g e  o f  n o n - o x y g e n a t e d  c a r b o n s  w i t h o u t  o r t h o / p a r a -  

o x y g e n a t i o n  ( H a r b o r n e  e t  a l ,  1 9 8 2 ) ,  t h e  o t h e r  c a r b o n  w h i c h  

r e l a t e d  t o  e i t h e r  o f  them was t h u s  C - 3 ' "  o f  t h e  d i m e t h y l -  

a l l y l  s i d e c h a i n .

T h e  r e m a i n d e r  w e r e  t h r e e  s i g n a l s  i n  t h e  r a n g e  o f  

n o n - o x y g e n a t e d  c a r b o n  w i t h  o r t h o / p a r a - o x y g e n a t i o n  ( 9 0 - 1 2 5  

ppm; H a r b o r n e  e t  a l ,  1 9 8 2 ) .  The  two c l o s e l y  l o c a t e d  s i g n a l s  

a t  6  1 0 2 . 6 6  a n d  1 0 2 . 6 4  w e r e  a s s i g n e d  t o  C - 6  a n d  C - 1 0  ( o r  

m i g h t  be i n t e r c h a n g e d )  ow in g  t o  t h e  s i m i l a r  e n v i r o n m e n t  o f  

t h e  two c a r b o n s .  T h u s  t h e  l a s t  s i g n a l  o f  t h e  g r o u p  was a r b i ­
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t r a r y  a s s i g n e d  t o  C - 8 .

An i n t e r e s t i n g  p o i n t  i n  C^^-NMR a s s i g n m e n t  i s  t o  

n o t e  t h a t  t h e  r e s o n a t e d  v a l u e s  o f  two m e t h y l  c a r b o n s  i n  t h e  

d i m e t h y l a l l y l  s i d e c h a i n  a r e  d i s t i n g u i s h l y  d i f f e r e n t .  From  

t h e  two d i m e n s i o n a l  HETCOR s p e c t r u m  ( F i g u r e  3 . 1 7 ,  p a g e  1 0 4 ) ,  

t h e  s i g n a l s  o f  p r o t o n  i n  3"'  m e t h y l  g r o u p s  showed t h e  c o r r e ­

l a t i o n  w i t h  two s i g n a l s  o f  c a r b o n s  a t  <5 1 7 . 8 4  and 2 5 . 8 2 .  The  

l o w f i e l d  s i g n a l  was a s s i g n e d  t o  a c a r b o n  o f  t h e  m e t h y l  

g r o u p  w h i c h  l i e d  i n  t h e  c i s - f o r m  w i t h  t h e  o l e f e n i c  p r o t o n  

a t  p o s i t i o n  2"'  ( Z - C H 3 );  t h e  h i g h f i e l d  s i g n a l  was a s s i g n e d  t o  

t h a t  o f  t h e  o t h e r  m e t h y l  g r o u p  ( E - C H 3 ) .  The  d e s h i e l d i n g  o f  

E - m e t h y l  c a r b o n  c o u l d  be a t t r i b u t e d  t o  t h e  Y e f f e c t  o f  t h e  

1"'  m e t h y l e n e  c a r b o n .  The  a s s i g n m e n t  o f  t h e s e  two m e t h y l  

c a r b o n s  was b a s e d  on t h e  r e s o n a t e d  v a l u e s  o f  2 - m e t h y l - 2 -  

b u t e n e  ( S i l v e r s t e i n , 1981)  a s  shown b e l o w : -

F o r  t h e  a q u e o u s  p o r t i o n ,  t h e  p r e s e n c e  o f  f r e e  s u g a r  

was d e t e r m i n e d  b y  u s i n g  t h e  m ethod o f  o s a z o n e  f o r m a t i o n .  The  

p r o d u c t  o b t a i n e d  was t a k e n  t o  r u n  t h e  IR  s p e c t r u m  i n  o r d e r  

t o  c o m p a re  w i t h  t h o s e  o f  o s a z o n e  p r o d u c t s  o f  a u t h e n t i c  mono 

and d i s a c c h a r i d e s .  The  r e s u l t  ( F i g u r e  3 . 1 9 - 3 . 2 0  , p a g e  1 06 -  

107)  showed t h a t  t h e  f r e e  s u g a r  i n  t h e  a q u e o u s  p o r t i o n  was

s u c r o s e .
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