
CHAPTER III

EXPERIMENTAL

1.  S o u r c e  a n d  A u t h e n t i c a t i o n  o f  P l a n t  M a t e r i a l s
T h e  F l o w e r s  o f  Cassia spectabi1 is DC. wa s  

c o l l e c t e d  f r o m  S a r a b u r i  P r o v i n c e ,  i n  O c t o b e r ,  1 9 8 8 .  T h e  
p l a n t  m a t e r i a l  w a s  i d e n t i f i e d  t o  b e  Cassia spectabilis DC.  
o f  f a m i l y  C a e s a l p i n i a c e a e  b y  c o m p a r i s o n  w i t h  h e r b a r i u m  
s p e c i m e n  i n  t h e  B o t a n y  S e c t i o n ,  T e c h n i c a l  D i v i s i o n ,  
D e p a r t m e n t  o f  A g r i c u l t u r e ,  M i n i s t r y  o f  A g r i c u l t u r e  a n d  
C o o p e r a t i v e ,  T h a i l a n d .

2 .  G e n e r a l  T e c h n i q u e s

2 . 1  T h i n  L a y e r  c h r o m a t o g r a p h y  (TLC)

T e c h n i q u e One way a s c e n d i n g ,  t a n k  s a t u r a t e d

P l a t e  s i z e 20 cm X 20  cm,  l o  cm X 20 cm

L a y e r  t h i c k n e s s 25 1น m

A c t  i v a t  i o n A i r  d r i e d  f o r  15 m i n u t e s  a n d  t h e n  a t  
1 1 0 ° c  f o r  1 h o u r .

S o l v e n t  s y s t e m

S y s t e m C o m p o n e n t R a t i o
CHC13 ะ EtOH ะ NH3 20 : 1 : 0 . 5  
CHC13 ะ EtOH ะ NH3B 9 ะ 1 ะ 0 . 5
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c CHCl a ะ MeOH ะ n h 3 50  ะ 1 ะ 0 . 5
D CHC13 ะ MeOH ะ n h 3 2 0  ะ 1 ะ 0 . 5
E CHC13 ะ MeOH ะ n h 3 9 ะ 1 ะ 0 . 5

D i s t a n c e  ะ 15 cm

L a b o r a t o r y  t e m p e r a t u r e  ะ 2 5 ° c  -  30  c

A u t h e n t i c  S a m p l e s  ะ C a s s i n e  a n d  i s o - 6 - c a s s i n e  w e r e
s u p p l i e d  by  A s s i s t a n t  P r o f e s s o r  
c h a i y o  C h a i c h a n t i p y u t h ,  s t a f f  o f  
t h e  D e p a r t m e n t  o f  P h a r m a c o g n o s y ,  
F a c u l t y  o f  P h a r m a c e u t i c a l  S c i e n c e ,  
c h u l a l o n g k o r n  U n i v e r s i t y .

D e t e c t i o n 1 ) u v  l i g h t  ( 2 5 4  nm)
2)  I o d i n e  v a p o u r
3)  F l u o r e s c a r m i n e  s o l u t i o n

( 0 . 0 2 %  i n  A c e t o n e )
4 )  D r a g e n d o r f f ’ ร r e a g e n t

2 . 2  C o l u m n  c h r o m a t o g r a p h y  (CC)

A d s o r b e n t  ะ

P a c k i n g  o f  c o l u m n :

W i d t h  o f  c o l u m n  ะ

L e n g t h  o f  c o l u m n  ะ

S o l v e n t

S i l i c a  g e l  2 3 0 - 4 0 0  me s h  ( E .  Merck;'  

W e t - p a c k i n g  t e c h n i q u e

1 0 , 4 . 5 ,  2 . 5  cm

5 0 ,  40  cm 

1 ) C h l o r o f o r m
2)  M e t h a n o l
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3)  S t r o n g  a m m o n i a  s o l u t i o n

F r a c t i o n  s i z e  ะ 1 0 0 ,  2 5 ,  10 ml

E x a m i n a t i o n  o f  e l u t e  ะ D r a g e n d o r f f *ร r e a g e n t  a n d
TLC m o n i t o r i n g

2 . 3  M e l t i n g  P o i n t  D e t e r m i n a t i o n
A l l  m e l t i n g  p o i n t s  w e r e  d e t e r m i n e d  b y  B u c h i  

m e l t i n g  p o i n t  a p p a r a t u s .

2 . 4  U l t r a v i o l e t  S p e c t r o s c o p y  (UV)
u v  s p e c t r a  o f  a l l  c o m p o u n d s  w e r e  o b t a i n e d  

i n  s u i t a b l e  c o n c e n t r a t i o n  ( i n  c h l o r o f o r m ) ,  w i t h  q u a r t z  
c e l l ,  1 - c m w i d t h ,  u s i n g  s h i m a d z u  D o u b l e - B e a m  S p e c t r o p h o ­
t o m e t e r  U V - 1 8 0 .

2 . 5  I n f r a r e d  S p e c t r o s c o p y  ( I R )
I n f r a r e d  a b s o r p t i o n  s p e c t r a  w e r e  o b t a i n e d  o f  

S h i m a d z u  M o d e l  IR 4 4 0  s p e c t r o p h o t o m e t e r ,  a d s o r p t i o n  b a n d  
w e r e  r e p o r t e d  i n  w a v e  n u mb e r  (cm 1 )

2 . 6  N u c l e a r  M a g n e t i c  R e s o n a n c e  S p e c t r o s c o p y  (NMR)
P r o t o n  m a g n a t i c  r e s o n a n c e ( 1 H-NMR) s p e c t r a  a n d

C a r b o n - 1 3  m a g n e t i c  r e s o n a n c e  ( 1 3 C-NMR) s p e c t r a  w e r e  
r e c o r d e d  a t  9 0  MHz o f  J e o l  FX 90Q.  T e t r a m e t h y I s i l a n e  (TMS)  
wa s  u s i n g  a s  an  i n t e r n a l  s t a n d a r d  a n d  c h e m i c a l  s h i f t  w e r e  
r e p o r t e d  o n  t h e  ppm s c a l e .

2 . 7  Ma s s  S p e c t r o s c o p y  (MS)
T h e s e  c o m p o u n d s  w e r e  s u b m i t t e d  f o r  l o w  

r e s o l u t i o n  m a s s  s p e c t r a  s t u d y  o f  J e o l  m a s s  s p e c t r o m e t e r  
M o d e l  DX 3 0 0  a t  7 0  eV.
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u v , I R ,  NMR a n d  M-ร a p p a r a t u s  a r e  o b t a i n e d  f r o m  
t h e  S c i e n c e  a n d  T e c h n o l o g i c a l  R e s e a r c h  E q u i p m e n t  C e n t e r ,  
c h u l a l o n g k o r n  U n i v e r s i t y .

3 .  E x t r a c t i o n  a n d  P u r i f i c a t i o n

3 . 1  E x t r a c t i o n  p r o c e d u r e
T h e  d r i e d  c o a r s e l y  p o w d e r e d  f l o w e r s  ( 5 . 2  Kg)  

w e r e  m a c e r a t e d  w i t h  95% e t h a n o l  ( 5  X 2L) f o r  f i v e  d a y s ,  
a n d  f i l t e r e d .  T h e  f i l t r a t e d  wa s  c o n c e n t r a t e d  u n d e r
r e d u c e d  p r e s s u r e  t o  d r y n e s s ,  a n d  t r e a t e d  w i t h  4L o f  
5% s u l f u r i c  a c i d  . T h e  a c i d  s o l u t i o n  was  f i l t e r e d ,  a n d  
e x t r a c t e d  w i t h  c h l o r o f o r m  ( 1 5  x l L ) . The  c o m b i n e d  c h l o r o ­
f o r m  e x t r a c t s  w e r e  e v a p o r a t e d ,  y i e l d i n g  1 . 2  Kg o f  d a r k  
b r o w n  s y r u p y  m a s s  ( F I ) .  The  a q u e o u s  s o l u t i o n  was  made  t o  
a l k a l i n e  w i t h  1L o f  s t r o n g  ammonium h y d r o x i d e  s o l u t i o n  a n d  
e x t r a c t e d  w i t h  c h l o r o f o r m ( 8  X 5 0 0  m l ) , a f t e r  d r y i n g ( N a 2 ร 0 4  
a n h y d r o u s )  a n d  e v a p o r a t i o n ,  y i e l d i n g  70  g  o f  d a r k  b r o w n  
s y r u p y  m a s s ( F 2 ) .

T h e  f r a c t i o n  F I  was  d i s s o l v e d  w i t h  80% 
m e t h a n o l  i n  w a t e r ( l L )  a n d  e x t r a c t e d  w i t h  h e x a n e  (5  X 1 L ) , 
a f t e r  d r y i n g  a n d  e v a p o r a t i o n ,  y i e l d i n g  8 0 0  g  o f  d a r k  
y e l l o w  s y r u p y  m a s s  ( F t A ) .  The  m e t h a n o l  f r a c t i o n  was  
e v a p o r a t e d ,  made  t o  a l k a l i n e  w i t h  s t r o n g  ammonium h y ­
d r o x i d e  s o l u t i o n ( 8 0  m l ) ,  d i l u t e d  w i t h  4 0 0  ml o f  w a t e r  a n d  
e x t r a c t e d  w i t h  c h l o r o f o r m  ( 3  X 5 0 0  m l ) .  Th e  c o m b i n e d  
c h l o r o f o r m  e x t r a c t s ,  a f t e r  d r y i n g ,  w e r e  e v a p o r a t e d  t o  
y i e l d  1 5 0  g  o f  d a r k  b r o wn  s y r u p y  m a s s  ( F j B ’ ) .

T h e  e x t r a c t i o n  p r o c e d u r e  o f  t h e  f l o w e r s  o f  Cassia spectabils D C . i s  s h o w n  i n  s c h e m e  5 .
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S c h e m e  5 .  THe E x t r a c t i o n  P r o c e d u r e  o f  t h e  F l o w e r s  o f  Cassia spectabi1 is DC.

D r i e d - p o w d e r e d  f l o w e r s
1 .  m a r c .  (9.5% EtOH,  5 x 2 L )
2 . f i l t . S i .  e v a p .

D a r k  b r o w n  s y r u p y  m a s s
1 .  5% H2 S 0 4  ( 4 L)
2 .  CHCl 3 ( 1 5  X 1L)

CHCl 3  e x t r a c t s

e v a p .

A c i d  s o l u t i o n
1 .  NH ( 1L)
2 .  CHCl 3 ( 8  X 5 0 0  ml )

B a s i c  s o l u t i o n

1 . 80%Me0H 
2 . H e x a n e

CHCl3 e x t r a c t s

e v a p .

H e x a n e  e x t r a c t s

e v a p .

MeOH e x t r a c t s

e v a p .

F B
1 .  NH3 ( 8 0  m l ) 5 H„0 4 0 0  ml
2 .  CHC13  ( 3  X 5 0 0  ml )

CHCl 3 e x t r a c t s

e v a p .

B a s i c  s o l u t i o n

F 1 B ’
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3 . 2  I s o l a t i o n
T h e  c o m b i n e d  F I B ’ a n d  F2 ( 2 2 0 g )  was  d e v i d e d  

i n t o  t e n  e q u a l  p o r t i o n  a n d  e a c h  p o r t i o n  wa s  s u b j e c t e d  t o  
c o l u m n  c h r o m a t o g r a p h y  i n  t h e  s a m e  m a n n e r .  E a c h  p o r t i o n  
( a p p o x i m a t e  2 2 . 0  g )  wa s  d i s s o l v e d  i n  2 0  ml  o f  c h l o r o f o r m  
a n d  p l a c e d  on t h e  t o p  o f  1 0  cm d i a m e t e r  c o l u m n  o f  s i l i c a  
g e l  (1  k g ) .  T h e  g r a d i e n t  o f  i n c r e a s i n g  e l u t i o n  p o l a r i t y  
o f  t h e  s o l v e n t  m i x t u r e  was  a p p l i e d  f r o m  c h l o r o f o r m  t o  
c h l o r o f o r m + m e t h a n o l  u n t i l  m e t h a n o l .  T h e  v a r i o u s  f r a c t i o n s  
( 1 0 0  ml  e a c h )  w e r e  e x a m i n e d  a n d  c o m b i n e d  ( t a b l e  3)  
a c c o r d i n g  t o  t h e  i n f o r m a t i o n  o b t a i n e d  f r o m  t h e  c h e c k  TLC 
( f  i g u r e  3 ) .

T h e  c o m b i n e d  f r a c t i o n  A was  y e l l o w  m a s s ,  g a v e  
n e g a t i v e  t o  D r a g e n d o f f ’ s  t e s t  a n d  wa s  n o t  f u r t h e r  
i n v e s t i g a t e d .

T h e  c o m b i n e d  f r a c t i o n  B was  c h l o r o p h y l l  w i t h  f e w  
t r a c e s  o f  a l k a l o i d s  a n d  was  n o t  f u r t h e r  i n v e s t i g a t e d .

T h e  c o m b i n e d  f r a c t i o n  c  was  s h o w n  b y  TLC t o  c o n t a i n  
s p o t  o f  L - l .  T h i s  f r a c t i o n  w a s  d e v i d e d  t o  3 e q u a l  p o r t i o n  
a n d  p l a c e d  on s i l i c a  g e l  c o l u m n  ( 1 0 0  g ,  d i a m e t e r  4 . 5  c m ) ,  
u s i n g  c h l o r o f o r m  ะ m e t h a n o l  ( 5 0 : 1 )  a s  e l u e n t .  E a c h  25  ml  
o f  e l u t e  w a s  c o l l e c t e d ,  e v a p o r a t e d  a n d  c o m p a r e d  b y  TLC.  
F r a c t i o n  1 4 - 1 6  w e r e  c o m b i n e d  , e v a p o r a t e d  t o  d r y n e s s  a n d  
d e s i g n a t e d  a s  L - l  ( 6 0 0  mg,  1 1 . 5  mg%).

T h e  c o m b i n e d  f r a c t i o n  D wa s  s h o w n  by  TLC t o  
c o n t a i n  s p o t  o f  L - 2 .  T h i s  f r a c t i o n  was  d e v i d e d  t o  5 e q u a l  
p o r t i o n  a n d  r e c h r o m a t o g r a p h e d ,  t w i c e l y ,  s a me  m a n n e r  a s  
t h e  c o m b i n e d  f r a c t i o n  c .  F r a c t i o n  2 3 - 2 5  was  d e s i g n a t e d  
a s  L - 2  ( 2 0 0  mg,  3 . 8  mg%>.
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T h e  c o m b i n e d  f r a c t i o n  E was  s h o w n  b y  TLC t o  
c o n t a i n  s p o t  o f  L - 3 ,  L - 4  a n d  L - 5 .  T h i s  f r a c t i o n  wa s  
d e v i d e d  t o  f i v e  e q u a l  p o r t i o n s  a n d  r e c h r o m a t o g r a p h e d  on  
s i l i c a  g e l  c o l u m n ( 3 0  g , d i a m e t e r  2 - 5  c m ) , u s i n g  c h l o r o f o r m :  
m e t h a n o l  ะ s t r o n g  a m m o n i a  s o l u t i o n  ( 2 0  ะ 1 ะ 0 . 5 )  a s  e l u e n t .  
E a c h  10 ml  o f  e l u t e  was  c o l l e c t e d ,  e v a p o r a t e d  t o  d r y n e s s  
a n d  c o m p a r e d  b y  TLC ะ

1)  f r a c t i o n  1 5 - 1 6  was  d e s i g n a t e d  a s  L - 5
2 )  f r a c t i o n  1 6 - 2 3  was  d e s i g n a t e d  a s  L - 3
3)  f r a c t i o n  2 4 - 2 6  was  d e s i g n a t e d  a s  L - 4

T h e  c o m b i n e d  f r a c t i o n  1 5 - 1 6  was  e v a p o r a t e d  t o  
d r y n e s s ,  y i e l d i n g  c l e a r  o i l y  m a s s  o f  L - 5 ( 8 0  mg,  1 . 5  mg%).  
T h e  c o m b i n e d  f r a c t i o n  1 6 - 2 3  w e r e  r e c r y s a l 1 i z e d  i n  h e x a n e  
t o  y i e l d  w h i t e  n e e d l e  c r y s t a l s  o f  L - 3  ( 3 0 0  mg,  5 . 8  mg%).  
And t h e  c o m b i n e d  f r a c t i o n  2 4 - 2 6  was  e v a p o r a t e d  t o  d r y n e s s ,  
y i e l d i n g  c l e a r  o i l  o f  L - 4  ( 1 5 0  mg,  2 . 9  mg%) .

T h e  c o m b i n e d  f r a c t i o n  F was  s h o w n  by TLC t o  
c o n t a i n  s m a l l  a m o u n t  o f  a l k a l o i d  a n d  was  n o t  f u r t h e r  
i n v e s t i g a t e d  .

T h e  c o m b i n e d  f r a c t i o n  G was  d a r k  b r o w n  m a s s  o f
r e s i n .
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T a b l e  4 E l u t i o n  p a t t e r n  o f  combined f r a c t i o n  F ^ ' a n d  F.1

F l a s k  S o l v e n t  s y s t e m Volume(L) Combined Remark
No. f r a c t i o n

1 - 2 c h l o r o f o r m 0 . 2 A y e l l o w  mass

3-6 c h l o r o f o r m 0 . 4 B c h l o r o p h y 11 
w i t h  t r a c e s  
of  a l k a l o i d s

7-10 c h l o r o f o r m  ร
me t h a n o l
( 5 0 : 1 )

0 . 4 c one a l k a l o i d  
ma i n l y

10-15 c h l o r o f o r m  ะ 
me t h a n o l  
( 5 0 : 1 )

0 . 6 D one a l k a l o i d  
ma i n l y

15-23 c h l o r o f o r m  : 
m e t h a n o 1 
( 2 0 : 1 )

0 . 9 E m i x t u r e  of  
a l k a l o i d s

24-30 c h l o r o f o r m  : 
m e t h a n o 1 
( 2 0 : 1 )

0 . 7 F t r a c e  of  
few a l k a l o i d s

31-50 m e t h a n o 1 2 . 0 G dar k  brown
mass
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4 .  H y d r o l y s i s  o f  L - l
L - l  w a s  w e i g h t e d  a b o u t  50  m g , d i s s o l v e d  w i t h  10 ml  

o f  m e t h a n o l .  S o d i u m - b i c a r b o n a t e  s o l u t i o n  ( 5 % w t / v o l )  w a s  
a d d e d  i n t o  s o l u t i o n  o f  L - l ,  b o i l e d  i n  s t e a m e d  b a t h  f o r  o n e  
h o u r  a n d  e x t r a c t e d  w i t h  c h l o r o f o r m  ( 3  X 10 m l ) .  T h e  
c o m b i n e d  c h l o r o f o r m  e x t r a c t s  w e r e  e v a p o r a t e d  t o  y i e l d  D - l .  
B a s i c  a q e o u s  s o l u t i o n  was  t r e a t e d  w i t h  h y d r o c h l o r i c  a c i d  
u n t i l  s o l u t i o n  w a s  a c i d ,  e x t r a c t e d  w i t h  c h l o r o f o r m
( 3  X 5 m l )  a n d  e v a p o r a t e d  t o  y i e l d  un k n o wn  b e n z o i c  a c i d .  5

5 .  A c e t y l a t i o n  o f  c a s s i n e  and i s o - 6 - c a s s i n e
A b o u t  5 0  mg o f  c a s s i n e  a n d  1 0 0  mg o f  i s o - 6 - c a s s i n e  

wa s  d i s s o l v e d  w i t h  1 ml  o f  p y r i d i n e .  E a c h  s o l u t i o n  w a s  
a d d e d  2  ml  o f  a c e t i c  a n h y d r i d e ,  s t i r r e d  f o r  f o u r  h o u r s ,  
e x t r a c t e d  w i t h  c h l o r o f o r m  ( 3  X 10 ml )  a n d  w a s h e d  t h e  
e x t r a c t s  w i t h  d i s t i l l e d  w a t e r  t o  g e t  r i d  o f  e x c e s s  a c e t i c  
a n h y d r i d e  a n d  p y r i d i n e .  The  c o m b i n e d  e x t r a c t  o f  a c e t y l a ­
t i o n  p r o d u c t  o f  c a s s i n e ,  a f t e r  e v a p o r a t i o n  t o  d r y n e s s ,  i s  
A c - 1  a n d  o f  i s o - 6 - c a s s i n e  i s  A c - 2 .
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