
CHAPTER IV

DISCUSSION

The r e s id u e  from  th e  c h lo ro fo rm  e x t r a c t  o f  th e  f r e s h  b a rk  o f  
M ic h e l ia  l o n g i f o l i a  was s e p a r a te d  in to  fo u r  p u re  com ponents by 
colum n ch ro m ato g rap h y  a s  d e s c r ib e d  in  th e  e x p e r im e n ta l  c h a p te r .  The 
f i r s t  com ponent e lu te d  was a c o l o r l e s s  s o l i d  w hich  showed a m o le c u la r  
io n  a t  m /z  248 c o r re s p o n d in g  to  th e  m o le c u la r  fo rm u la  ^ 5 ^ 2 0 ° 3 '
I n f r a r e d  a b s o r p t io n  bands a t  1770 and 1650 cm ^"suggested th e  p re s e n c e  
o f  an  d - m e th y le n e - y - la c to n e  m o ie ty  and th e  la c k  o f  a b s o r p t io n  above 
3100 cm ^ in d ic a te d  th e  t h i r d  oxygen atom  was n o t p r e s e n t  a s  a h y d ro x y l 
g r o u p . The 400 MHz ^H-nmr sp e c tru m  o f t h i s  com ponent was i n  good 
ag re e m e n t w ith  t h a t  p r e v io u s ly  r e p o r te d  a t  60 MHz f o r  t h e  g e rm a c ra n o l id e  
e p o x id e , p a r th e n o l id e ,  ML-1 ( 6 ) .  W ith th e  a id  o f  a ^H-^H 2D-C0SY 
sp e c tru m  (C D C l^), a s s ig n m e n t o f  a l l  th e  p ro to n s  in  ML-1 was p o s s i b l e .
The s t r u c t u r e  and c o n fo rm a tio n  o f ML-1 w ere p r e v io u s lv  e s t a b l i s h e d  
u n am b ig u o u sly  by s i n g l e  c r y s t a l  X -ray  a n a ly s i s  (9 8 ) .  D e te rm in a t io n  
o f  th e  o p t i c â l  r o t a t i o n  o f  t h i s  com ponent from  M, l o n g i f o t i a  
e s t a b l i s h e d  t h a t  i t  was ( - ) - p a r th e n o l id e  o f  (6s) a b s o lu te  c o n f ig u r a t io n  
a s  d e p ic te d  on page 100 (9 9 ) .

The seco n d  com ponent, ML-2 was o b ta in e d  a s  a w h ite  pow der, 
i t s  IR  sp e c tru m  re v e a le d  th e  p re s e n c e  o f hydroxy  and o l e f i n i c  f u n c t i o n s .  
The e l e c t r o n  im p ac t m ass sp e c tru m  (EIMS) e x h ib i te d  a weak p a r e n t  io n  
a t  414 m /z  c o r re s p o n d in g  to  m o le c u la r  fo rm u la  and an  i n t e n s e
M -^O  (m /z  396) p eak  w hich  i s  c h a r a c t e r i s t i c  o f A ^ - 3 - 8 - s t e r o l s  (100) .
The p ro p o se d  f r a g m e n ta t io n  p a t t e r n  (101 , 102) was shown on page 111.
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The H-NMR s p e c t r a  was i d e n t i c a l  to  th o s e  o b ta in e d  form  a sam ple  o f  
8 - s i t o s t e r o l ,  w hich  had been  i s o l a t e d  from  Typha e le p h a n t in a J (97) 
and a l s o  w ere in  a c c o rd  w ith  o th e r  s p e c t r a  p u b l is h e d  p r e v io u s ly  f o r  
t h i s  s t e r o l  (9 5 , 1 0 3 ). T h u s, th e  seco n d  com ponent i s  8 - s i t o s t e r o l .

The t h i r d  (ML-3) and m ost p o l a r  com ponent was a h ig h - m e l t in g ,  
y e l lo w , c r y t a l l i n e  s o l i d .  I t s  EIMS sp ec tru m  e x h ib i t e d  a s t r o n g  m o le c u la r  
io n  a t  m /z  275 (C^HgNO^) and i t s  f r a g m e n ta t io n  p a t t e r n  was s i m i l a r  
to  t h a t  r e p o r te d  f o r  th e  a l k a lo id  l i r i o d e n i n e  (1 0 8 ) .  The ^H-nmr (DMSO- 
d^ (6) o r  TFA (104) o f ML-3 have b een  r e p o r te d  p r e v io u s ly  and a r e  in  
ag reem en t w ith  th e s e  s p e c t r a .  L i r io d e n in e  h as  l im i t e d  s o l u b i l i t y  in  
c h lo ro fo rm  b u t  in  e x p e r im e n ta l  s e c t i o n  th e  a u th o r  r e p o r t s  th e  400 MHz ^H-nmr 
s p e c t r a  o f ML-3 v e ry  d i lu t e -  in  CDCl^ and in  10 % DMSO-dg/CDCl^ s o l u t i o n  
a s  p re v io u s  nmr r e p o r t s  o n ly  a s s ig n e d  some o f  th e  p r o to n s .  To a s s ig n  
a l l  th e  a ro m a tic  p ro to n s  a 2D-C0SY e x p e rim e n t (10 % DMSO/CDCl^) was 
p e rfo rm e d . I t  showed c l e a r l y  t h a t  th e  d o u b le t  f o r  H ( l l ) a .tS  8 .7 2  was 
c o u p le d  to  th e  t r i p l e t  f o r  H (1 0 )a tS  7 .7 7  and t h a t  t h i s  l a t t e r  p ro to n  
was a ls o  c o u p le d  w ith  H (9 )a t  Ô 7 .5 8  ppm. The re m a in in g  d o w n fie ld  d o u b le t  
f o r  H(8) a t  Ô 8 .5 7  ppm was a l s o  c o u p le  w ith  H (9 ) . T h is  s p e c t r o s c o p ic  
d a ta  u nam biguously  e s t a b l i s h e d  t h a t  th e  t h i r d  com ponent was th e  
o x o a p o rp h in o id  a lk a l o i d  l i r i o d e n i n e ,  ML-3 has p r e v io u s ly  b e e n  r e p o r te d  
to  be p r e s e n t  i n  d i f f e r e n t  g e n e ra  of M ag n o liaceae  (1 0 6 ) .

The f o u r th  com ponent (ML-4) was o b ta in e d  a s  w h ite  c r y s t a l l i n e  
s o l i d .  I t s  EIMS d is p la y e d  a p a r e n t  peak  a t  m /z  232 c o r re s p o n d in g  to  
th e  m o le c u la r  fo rm u la  ^ 1 5 ^2 0 ^2 ' a b s o r p t io n  b ands a t  1772 and 1650
cm ■ ''suggested th e  p re s e n c e  o f  an a - m e th y le n e - y - la c to n e  m o ie ty .
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H-NMR sp e c tru m  showed many s i m i l a r i t i e s  to  th e  sp e c tru m  o f  p a r th e n o l id e ,  
(M L -1), w i th  th e  o n ly  s i g n i f i c a n t  d i f f e r e n c e s  b e in g  in  th e  r e g io n  o f 
c (4 )  and c ( 5 ) .  From EIMS, ML-4 h as  o n ly  two oxygen to  form  Y_ la c to n e  
t h a t  c l e a r l y  shown from  IR a b s o r p t io n  band a t  1772 cm ^. Thus i t  i s  no 
e p o x id e  g roup  o c c u r r in g  on c (4 )  and c ( 5 ) .  The two m e th y l s i g n a l s  a t  61 .69  and 
6 1 .4 3  a r e  due to  p r o to n s  a t  c (14) and c ( 15) w hich  i n d i c a t e d  as b e in g  

in te r c h a n g e a b le  b e c a u se  o f th e  s i m i l a r  e f f e c t  o f  C ( l) -C (1 0 )  and c ( 4 ) — 
c (5 )  d o u b le  b o n d s . T hese s p e c t r o s c o p ic  d a ta  u n am b ig u o u sly  e s t a b l i s h e d  
t h a t  th e  f o u r th  com ponent was th e  g e rm a c ra n o lid e  c o s tu n o l id e  ( 6 ) .

As Michelia longi folia h a s  b een  u sed  f o r  m e d ic in a l  p u rp o s e s ,  
th e  b i o l o g i c a l  a c t i v i t i e s  o f  th e  c o n s t i t u e n t s  i s o l a t e d  from  "the b a rk  
d e s e rv e  some com m ent.. P a r th e n o l id e ,  ML-1, d is p la y e d  s i g n i f i c a n t  
a c t i v i t y  a g a in s t  th e  human l a r y n g e a l  e p id e rm o id  c a rc in o m a  (ED,_Q=0.76)
(107) and th e  9KB c e l l  c u l t u r e  sy s tem  (ED,-Q=0.45) (6) w h i le  c o s tu n o l i d e ,
ML-4, showed r e p r o d u c ib le  i n h i b i t o r y  a c t i v i t y  a g a i n s t  th e  KB c e l l  
c u l t u r e  o f a human ca rc in o m a o f  n a so p h a ry n x . L i r io d e n in e ,  ML—3 , showed 
s i g n i f i c a n t  c y t o t o x i c i t y  a g a i n s t  th e  9KB sy stem  (ED^Q= 1 .6  (6) o r  3 .8  
( 6 ) )  and a l s o  e x h ib i t e d  a w ide  ra n g e  o f  a n t im ic r o b ia l  a c t i v i t y  in vitro 
(1 0 7 ) .  The a n t i c a r c in o g e n ic  a c t i v i t y  o f B - s i t o s t e r o l ,  ML-2, a g a in s t  
N -m e th y l-N -n itro s o u re a  in  c o lo n  c a r c in o g e n e s i s  o f  a n im a ls  h a s  b een  
docum ented  a l s o .  B - s i t o s t e r o l  i s  known d e f i n i t e l y  to  i n h i b i t  g row th  
o f  th e  W alker C a rc in o sa rco m a  256 (s u b c u ta n e o u s )  (WA) n e o p la sm . I t  i s  
p ro p o se d  f o r  a n t i n e o p l a s t i c  a c t i v i t y  (1 0 9 ) .  F u r th e r  w ork showed i t  to  
h av e  some a c t i v i t y  a g a in s t  W alker C an cinosarcom a 256 ( in t r a m u s c u la r )
(WM), Lew is Lung C arcinom a (L L ), M urphy-Sturm  Lymphosarcoma and 
m a rg in a l  a c t i v i t y  a g a i n s t  A denocarcinom a 755 (CA) (1 0 5 ) ,
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