
CHAPTER I I I  

EXPERIMENTAL

Source  o f  p la n t  m a t e r ia l

The p l a n t  m a t e r i a l  o f  S t r y c h n o s  mi nor  D e n n s t . was  
c o l l e c t e d  from K r a b i  P r o v i n c e ,  S o u t h e r n  p a r t  o f  T h a i l a n d ,  
d u r i n g  March 1 9 8 9 .  I t  was  a u t h e n t i c a t e d  by c o m p a r i s o n  
w i t h  t h e  h e r b a r i u m  s p e c i m e n s  a t  Roy a l  F o r e s t  D e p a r t m e n t ,  
Ban g ko k ,  T h a i l a n d ;  and was a u t h e n t i c a t e d  a s  t h e  form o f  ร.  
s i l v i c o l a  A . พ. H i l l  by c o m p a r i s o n  w i t h  t h e  h e r b a r i u m  s p e c i 
men a t  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  and C o o p e r a t i v e s ,  
T h a i l a n d .

A v o u c h e r  s p e c i m e n  o f  t h e  p l a n t  m a t e r i a l  h a s  b e e n  
d e p o s i t e d  i n  t h e  D e p a r t m e n t  o f  P h a r m a c e u t i c a l  B o t a n 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 s ,  C h u l a l o n g k o r n  U n i v e r 
s i t y ,  Ban g ko k ,  T h a i l a n d .

G e n e ra l t e c h n iq u e s

1.  C h r o m a t o g r a p h i c  t e c h n i q u e s

1 . 1  T h i n - l a y e r  c h r o m a t r o g r a p h y  (TLC)
T e c h n i q u e  ะ One way a s c e n d i n g
A d s o r b e n t  ะ S i l i c a  g e l  G ( E .  Merck)  30 g

i n  60 ml d i s t i l l e d  w a t e r  
P l a t e  s i z e s  ะ 5 X 20 cm, 10 X 20 cm o r

20 X 20 cm
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L a y e r  T h i c k n e s s  ะ 0 . 2 5  mm
A c t i v a t i o n  ะ A i r - d r i e d  f o r  15 m i n u t e s  and 

t h e n  warm in h o t  a i r  o v e n  a t  
110 ° c  f o r  1 hour

S o l v e n t  s y s t e m  ะ v a r i o u s  s o l v e n t  s y s t e m s  d e 
p e n d i n g  on m a t e r i a l s

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 8 - 3 5  ° c
D e t e c t i o n 1)  uv  l i g h t  ( 2 5 4  and 366  nm)

2 )  F e r r i c  c h l o r i d e - p e r c h l o r i c  
a c i d

3 )  D r a g e n d o r f f ' ร r e a g e n t

1 . 2  P r e p a r a t i v e  t h i n - l a y e r  c h r o m a t o g r a p h y  
(PLC)

T e c h n i q u e  ะ One way a s c e n d i n g
A d s o r b e n t  ะ M i x t u r e  o f  s i l i c a  g e l  G ( E .  

Merck)  and s i l i c a  g e l  GF254  
( E .  Merck)  i n  2 : 1  r a t i o

P l a t e  s i z e  ะ 20 X 20 cm
L a y e r  t h i c k n e s s  ะ 0 . 5 0  mm
S o l v e n t  s y s t e m MeOH:Benzene ( 1 0 : 1 )
D i s t a n c e 20 cm
L a b o r a t o r y  t e m p e r a t u r e  ะ 2 8 - 3 5  0 c
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D e t e c t i o n  ะ uv  l i g h t  ( 2 5 4  and 366 nm)
S u b s t a n c e  r e c o v e r i n g  ะ The s c r a p e d  o f f  z o n e s  we r e

warmed w i t h  a m i x t u r e  o f  
CHC1 3 ะMeOH ( 1 : 1 ) ,  and f i l t e r e d .  
A f t e r  r e m o v a l  o f  t h e  s o l v e n t ,  
t h e  r e s i d u e s  were  t a k e n  i n  CHCI3 
and f i l t e r e d .

1 . 3  S p r a y i n g  r e a g e n t

1)  F e r r i c  c h l o r i d e - p e r c h l o r i c  a c i d

T h i s  r e a g e n t  was  made by m i x i n g  1 ml
0 . 5  M f e r r i c  c h l o r i d e  s o l u t o n  w i t h  100 ml 35% a q u e o u s  
p e r c h l o r i c  a c i d  s o l u t i o n .

The r e a g e n t  g a v e  a r a n g e  o f  c o l o u r s  
d e p e n d i n g  on t h e  n a t u r e  o f  t h e  s u b s i t u t i o n  p a t t e r n  i n  t h e  
a r o m a t i c  p a r t  o f  t h e  / / - a c y  U n d o  l i n e  n u c l e u s  and a l s o  on 
t h e  d i f f e r e n c e  t y p e  o f  a l k a l o i d  s k e l e t o n s .  The c o l o u r s  
w o u l d  e i t h e r  d e v e l o p  i m m e d i a t e l y  a f t e r  s p r a y i n g  o r  o n l y  
a f t e r  h e a t i n g  t h e  c h r o m a t o g r a p h i c  p l a t e s  a t  9 0 ° c  f o r  5 t o  
30 m i n u t e s .

2 )  D r a g e n d o r f f ' ร r e a g e n t

T h i s  r e a g e n t  was u s e d  a s  a g e n e r a l  
a l k a l o i d a l  d e t e c t i n g  r e a g e n t  w h i c h  c h a r a c t e r i z e d  t h e  
a l k a l o i d s  by  g i v i n g  o r a n g e  c o l o u r .
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The s t o c k  s o l u t i o n  c o n s i s t i n g  o f  a 
m i x t u r e  o f  b i s m u t h  o x y n i t r a t e  1 . 7  g ,  g l a c i a l  a c e t i c  a c i d  
20 ml ,  d i s t i l l e d  w a t e r  80 ml and 5% a q u e o u s  p o t a s s i u m  
i o d i d e  100 ml .

The w o r k i n g  s o l u t i o n  was  made by  
m i x i n g  10 ml o f  s t o c k  s o l u t i o n  w i t h  20 ml g l a c i a l  a c e t i c  
a c i d  and 70 ml d i s t i l l e d  w a t e r .

2 .  Column c h r o m a t o g r a p h y  (CC)

Column s i z e s

A d s o r b e n t  
P a c k i n g  method  
S o l v e n t

ะ The g l a s s  c o l u m n s  3 / 4  -  4 i n c h e s  
i n  d i a m e t e r  w e r e  u s e d  d e p e n d i n g  
on t h e  q u a n t i t y  o f  s a m p l e  t o  be  
s e p a r a t e d .
S i l i c a  g e l  60 ( E .  Me r c k)

ะ Wet p a c k i n g
ะ V a r i o u s  s o l v e n t  s y s t e m s  d e p e n d 

i n g  on m a t e r i a l s

3 .  M e l t i n g  p o i n t

M e l t i n g  p o i n t  w e r e  d e t e r m i n e d  on a G a l l e n k a m p  
M e l t i n g  P o i n t  A p p a r a t u s  Model  MFB 5 95 .

The m e l t i n g  p o i n t s  we r e  u n c o r r e c t e d .
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4 .  S p e c t r o s c o p y

4 . 1  U l t r a v i o l e t  (UV) s p e c t r o s c o p y

U l t r a v i o l e t  a b s o r p t i o n  s p e c t r a  w e r e  
d e t e r m i n e d  on a H i t a c h i  S P - 1 5 0 - 2 0  d o u b l e  beam.

4 . 2  I n f r a r e d  ( I R )  s p e c t r o s c o p y

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  r e c o r d e d  
a s  KBr d i s c  on a P e r k i n  E l me r  Model  2 8 3  S p e c t r o p h o t o m e 
t e r .  The a b s o r p t i o n  b a n ds  w e r e  r e p o r t e d  i n  wave  number  
( cm- 1 ).

4 . 3  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  (NMR)
S p e c t r o s c o p y

The 1H NMR and 1' ĉ NMR s p e c t r a  w e r e  o b 
t a i n e d  w i t h  t h r e e  d i f f e r e n t  i n s t r u m e n t s  ะ

4 . 3 . 1  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 m e t e r  Model  FX 90 (JEOL) ( 9 0  MHz) f o r  A - l  and AA-1 .

4 . 3 . 2  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 m e t e r  Model  V a r i a n  XL-300  ( 3 0 0  MHz) f o r  A - l .

4 . 3 . 3  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 m e t e r  Model  B r u k e r  ( 3 0 0  MHz) f o r  A - l  and AA-1 .

T e t r a m e t h y l s i l a n e  was u s e s  a s  an i n t e r n a l
s t a n d a r d  ( & -  0 . 0 0 ) .
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4 . 4  Mass  s p e c t r o s c o p y  (MS)

The low r e s o l u t i o n  mass  s p e c t r a  w er e  
o b t a i n e d  on a Mass  s p e c t r o m e t e r  Model  DX 300  (JEOL) w i t h  
d i r e c t  i n l e t  s y s t e m  o p e r a t i n g  a t  70 e v , t h e  t e m p e r a t u r e  
r a n g e  b e t w e e n  1 5 0 °  t o  300° .

5 .  L y o p h i l i z a t i o n

Some p u r e  s o l u t i o n  were  d r i e d  by Te rmo v a c
L y o p h i l i z e r .

6 . S o l v e n t

The s o l v e n t s  o f  c o m m e r c i a l  g r a d e  w ere  r e d i s 
t i l l e d  b e f o r e  u s e d .
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E x t r a c t i o n

The d r i e d  and g ro u n d  s t e m  ( 4 . 8  Kg) was b a s i f i e d  
w i t h  5 0 0  ml c o n e ,  ammonium h y d r o x i d e  and l e f t  o v e r n i g h t .  
The b a s i f i e d  m a t e r i a l  was m a c e r a t e d  f o r  5 d a y s  w i t h  c h l o 
r o f o r m  ( 1 0  X 18 1 ) .  The c omb 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  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 .  The c h l o r o f o r m  
e x t r a c t  ( 9 9  g )  was  f u r t h e r  d i s s o l v e d  i n  a s m a l l  v o l ume  o f  
c h l o r o f o r m  and t h e n  e x t r a c t e d  w i t h  5% s u l f u r i c  a c i d  ( 2 0  
X 2 00  m l ) .  The c o m b i n e d  a c i d  e x t r a c t s  were  b a s i f i e d  w i t h  
c o n e .  ammonium h y d r o x i d e  and t h e n  e x t r a c t e d  w i t h  c h l o r o 
form ( 2 0  X 2 00  m 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  were  washed w i t h  
a s m a l l  v o l u m e  o f  w a t e r ,  d r i e d  o v e r  a n h y d r o u s  s o d i um s u l 
p h a t e ,  and t h e n  e v a p o r a t e d  t o  d r y n e s s  u nd er  r e d u c e d  p r e s 
s u r e  t o  y i e l d  a g o l d - y e l l o w  s y r u p y  mass  o f  c r u d e  t e r t i a r y  
a l k a l o i d s  13 g ( 0 . 2 7 % ) .
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The c r u d e  t e r t i a r y  a l k a l o i d s  ( 1 2 . 7  g )  was  c h r o m a 
t o g r a p h e d  o v e r  s i l i c a  g e l  60 ( 1 0 0 0  g )  and t h e n  e l u t e d  
w i t h  HeOH: A c e t o n e  : EtOAc ( 4 : 2 : 1 )  and HeOH. F r a c t i o n s  w e r e  
c o l l e c t e d  and c o m b i n e d  a s  p o r t i o n s  a c c o r d i n g  t o  t h e  r e s u l t  
o f  TLC c h e c k .

S e p a r a t i o n  p r o c e d u r e

p o r t i o n s e l u e n t w e i g h t  ( g )

A HeOH: A c e t o n e  : EtOAc ( 4 : 2 : 1 )  9 60  ml 0.0000

B 2 80  ml 0 . 2 2 7 2
c 1200  ml 2 . 9 9 2 2
D 1400  ml 0 . 5 9 8 3
E 2 0 0 0  ml 1 . 0 6 1 2
F 2 9 6 0  ml 4 . 9 6 4 7
G 1800  ml

MeOH 1680  ml
• 0 . 3 2 8 5

H 7 3 6 0  ml 0 . 8 3 3 5
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P o r t i o n  A

The TLC o f  p o r t i o n  shown no s u b s t a n c e  and was  n o t  
i n v e s t  i g a t e d .

P o r t i o n  B

T h i s  p o r t i o n  was  n o t  f u r t h e r  i n v e s t i g a t e d  d ue  t o  
t h e  s m a l l  amount  o f  s u b s t a n c e  o b t a i n e d .

P o r t i o n  c

T h i s  p o r t i o n  c o n t a i n e d  m a i n l y  a s t e r o l  and many 
a l k a l o i d s ,  some o f  w h i c h  g a v e  g r a y - b r o w n  and p i n k  c o l o u r s  
w i t h  Fe Cl g- HCl O^ r e a g e n t .  The s t e r o l  was  i s o l a t e d  a s  a 
p u r e  compound by u s i n g  c o l u m e  c h r o m a t o g r a p h y ,  b ut  i t  was  
n o t  t h e  s u b s t a n c e  t o  be  i n t e r e s t e d .  Wh erea s  t h e  a l k a -  
l o i d a l  c o n t e n t  i n  t h i s  p o r t i o n  was v e r y  low and a l o t  o f  
d i r t y  m a ss  was  i n c l u d e d .  T h i s  p o r t i o n  was  n o t  f u r t h e r  
i n v e s t i g a t e d .

P o r t i o n  D

T h i s  p o r t i o n  c o n t a i n e d  a t  l e a s t  7 a l k a l o i d s .  Fo ur  
o f  w h i c h  g a v e  g r a y - b r o w n  c o l o u r  w i t h  FeCl g - HCl O^ r e a g e n t .  
Two o f  them g a v e  p i n k - v i o l e t  c o l o u r  w i t h  t h e  same r e a g e n t .  
The r e m a i n i n g  o n e  was  a y e l l o w  b a s e  w h i c h  g a v e  more i n 
t e n s e  y e l l o w  c o l o u r  t o  FeCl g - HCl O^ r e a g e n t .  B e c a u s e  o f  
t h e  s m a l l  amount  and some d i r t y  mass  i n c l u d e d ,  t h i s  
p o r t i o n  c o u l d  n o t  t o  b e  s e p a r a t e d  a s  p u r e  a l k a l o i d s .

I s o l a t i o n  o f  t h e  c h e m i c a l  s u b s t a n c e s  f r o m  v a r i o u s  p o r t i o n s
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T h i s  p o r t i o n  c o n t a i n e d  a t  l e a s t  5 y e l l o w  a l k a l o i -  
d a l  b a s e s  w h i c h  g a v e  more i n t e n s e  y e l l o w  c o l o u r  w i t h  
FeCl g-HCl O^ r e a g e n t .  B e c a u s e  t h e  d e c o m p o s i t i o n  t a k e n  
p l a c e  d u r i n g  t h e  p r o c e s s  o f  p u r i f i c a t i o n ,  t h i s  p o r t i o n  was  
n o t  f u r t h e r  i n v e s t i g a t e d .

P o r t i o n  F

T h i s  p o r t i o n  was  d i s s o l v e d  i n  m e t h a n o l  and f i l 
t e r e d .  The m e t h a n o l  i n s o l u b l e  r e s i d u e  was c o l l e c t e d  and  
f u r t h e r  c r y s t a l l i z e d  i n  a m i x t u r e  o f  c h l o r o f o r m - a c e t o n e  t o  
y i e l d  p r i s m a t i c  c r y s t a l s  o f  a l k a l o i d  A - l  (1■ 03 g ) .

The m e t h a n o l  f i l t r a t e  was  e v a p o r a t e d  and was  
l a t e r  s u b j e c t e d  t o  co l umn c h r o m a t o g r a p h y  f o r  t h e  i s o l a t i o n  
o f  t h e  r e s i d u a l  a l k a l o i d  A - l  a s  w e l l  a s  o t h e r  a l k a l o i d s .

1 .  The f i r s t  co l umn c h r o m a t o g r a p h y

The r e s i d u a l  m a t e r i a l  f rom p o r t i o n  F ( 2 . 5  g )  was  
c h r o m a t o g r a p h e d  o v e r  s i l i c a  g e l  60  ( 2 0 0  g )  and e l u t e d  w i t h  
B e n z e n e  : MeOH: NH4 OH ( 3 0 : 1 0 : 1 ) .  S e v e n t y - t w o  f r a c t i o n s  ( 4 0  
ml e a c h )  we r e  c o l l e c t e d  a f t e r  l o a d i n g .

Th i n  l a y e r  c h r o m a t o g r a p h y  o f  t h e  m a t e r i a l s  f r o m  
t h e  c o m b i n e d  f r a c t i o n s  i n d i c a t e d  t h a t  t h e  a l k a l o i d  A - l  was  
f o u n d  a s  major  compound i n  f r a c t i o n  1 7 - 2 3  and 2 4 - 2 6 .  
W h i l e  t h e  o t h e r  c omb i n e d  f r a c t i o n s  c o n t a i n e d  s e r v e r a l  
a l k a l o i d s  w h i c h  g a v e  o r a n g e ,  b ro wn ,  p i n k  or  v i o l e t  and a t

P o r t i o n  E
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l e a s t  2 y e l l o w  b a s e s  w i t h  Fe Cl g - HC l Q^ r e a g e n t .  But  u n f o r 
t u n a t e l y  t h e  m a t e r i a l  was  t o o  s m a l l  amount  t o  be  f u r t h e r  
i n v e s t i g a t e d  and some a l k a l o i d s  d e c o m p o s e d  t o  a d i r t y  mass  
d u r i n g  p u r i f i c a t i o n .

2 .  The s e c o n d  c o l u mn  c h r o m a t o g r a p h y

The c o m b i n e d  f r a c t i o n  1 7 - 2 3  f r o m t h e  f i r s t  co l umn  
( 8 0 0  mg) was  s u j e c c t e d  t o  c o l umn  c h r o m a t o g r a p h y  w i t h  
s i l i c a  g e l  ( 8 0  g ) ,  and e l u t e d  w i t h  B e n z e n e  ะ A c e t o n e  ะH 
( 3 : 1 1 : 1 ) .  F o r t y - t h r e e  f r a c t i o n s  ( 2 0  ml e a c h )  w er e  c o l 
l e c t e d  .

The c o m b i n e d  f r a c t i o n  1 4 - 4 3  ( 7 5 0  mg) was d r i e d  by  
u s i n g  vacuum e v a p o r a t o r  and f o l l o w e d  by l y o p h i l i z e r  t o  
g i v e  a s o l i d  r e s i d u e .  C r y s t a l l i z a t i o n  o f  t h e  r e s i d u e  i n  
c h l o r o f o r m - a c e t o n e  m i x t u r e  y i e l d e d  p r i s m a t i c  c r y s t a l s  o f  
a l k a l o i d  &■ -_! ( 5 4  mg) ■

The c o m b i n e d  f r a c t i o n  8 - 1 1  ( 4 6 . 5  mg) a p p e a r e d  t o  
c o n t a i n  a c l e a n  y e l l o w  b a s e .  But  t h e  b a s e  r e a d i l y  d e c o m 
p o s e d  t o  a d i r t y  ma s s  d u r i n g  p u r i f i c a t i o n  by p r e p a r a t i v e  
t h i n - l a y e r  c h r o m a t o g r a p h y  and t h e y  w e r e  n o t  f u r t h e r  
i n v e s t i g a t e d .

3 .  The  t h i r d  co l umn c h r o m a t o g r a p h y

The c o m b i n e d  f r a c t i o n  2 4 - 2 6  ( 1 8 0  mg) f rom t h e  
f i r s t  c o l umn  was  c h r o m a t o g r a p h e d  o v e r  s i l i c a  g e l  ( 2 0  g ) ,
and e l u t e d  w i t h  HeOH: B e n z e n e  : H2O ( 4 : 1 : 1 ) .  T w e n t y - f o u r  
f r a c t i o n s  ( 2 0  ml e a c h )  w e r e  c o l l e c t e d .
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The c o m b i n e d  f r a c t i o n  1 6 - 2 4  ( 5 2 . 5  mg) was d r i e d  
u n d e r  r e d u c e d  p r e s s u r e  f o l l o w e d  by c r y s t a l l i z a t i o n  i n  
c h l o r o f o r m - a c e t o n e  m i x t u r e  t o  g i v e  p r i s m a t i c  c r y s t a l s  o f  
a l k a l o i d  A - l  ( 4 3 . 5, sag) ■

P o r t i o n  G

As t h e  same a s  p o r t i o n  F,  t h e  ma j o r  a l k a l o i d  i n  
t h i s  p o r t i o n  was  a l k a l o i d  A - l .  So t h e  m a t e r i a l  was d i s 
s o l v e d  i n  m e t h a n o l  and f i l t r a t e d .  The m e t h a n o l  i n s o l u b l e  
ma ss  was  c o l l e c t e d  and f u r t h e r  c r y s t a l l i z e d  i n  
c h l o r o f o r m - a c e t o n e  m i x t u r e  t o  g i v e  p r i s m a t i c  c r y s t a l s  o f  
a l k a l o i d  Am i  (110  m a i.

The m e t h a n o l  f i l t r a t e  was  f u r t h e r  s u b j e c t e d  t o  
c o l u mn  c h r o m a t o g r a p h y  f o r  t h e  i s o l a t i o n  o f  r e s i d u e  A - l  and  
o t h e r  a l k a l o i d s .

1 .  The f i r s t  co l umn c h r o m a t o g r a p h y

The r e s i d u a l  m a t e r i a l  f rom p o r t i o n  G ( 3 0 0  mg) was  
c h r o m a t o g r a p h e d  o v e r  s i l i c a  g e l  ( 3 0  g ) ,  and e l u t e d  w i t h  
CHClgtMeOH ( 6 : 1 ) .  E i g h t y  f r a c t i o n s  ( 3 0  ml e a c h )  w e r e  
c o l l e c t e d .

The c o m b i n e d  f r a c t i o n  1 3 - 1 7  i n d i c a t e d  t h e  p r e s e n c e  
o f  a l k a l o i d  A - 1 and i t  was c r y s t a l l i z e d  from c h l o r o f o r m -  
a c e t o n e  m i x t u r e  ( 7 0  mg ) ■

A n o t h e r  i n t e r e s t i n g  c omb i n e d  f r a c t i o n  was  f r a c 
t i o n s  3 7 - 5 4 .  T h i n - l a y e r  c h r o m a t o g r a p h y  o f  t h i s  c o m b i n e d
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f r a c t i o n s  showed a ma j o r  a l k a l o i d  w h i c h  g a v e  g r a y - b r o w n  
c o l o u r  w i t h  FeCl g-HClC^ r e a g e n t .  T h i s  a l k a l o i d  was  f u r 
t h e r  i n v e s t i g a t e d  by u s i n g  s e c o n d  co l umn c h r o m a t o g r a p h y .

2 .  The s e c o n d  co l umn c h r o m a t o g r a p h y

The c omb i n e d  f r a c t i o n  3 7 - 5 4  ( 2 7 3  mg) f ro m t h e  
f i r s t  c o l umn  c h r o m a t o g r a p h y  was  c h r o m a t o g r a p h e d  o v e r  
s i l i c a  g e l  ( 3 0  g ) ,  and e l u t e d  w i t h  MeOH:Benzene  ( 1 0 : 1 ) .  
T h i r t y  f r a c t i o n s  ( 2 0  ml e a c h )  w e r e  c o l l e c t e d .

The i n t e r e s t i n g  a l k a l o i d  was d e t e c t e d  a l m o s t  p u r e  
i n  f r a c t i o n  1 3 - 1 5 ,  b u t  t h e  c r y s t a l l i z a t i o n  o f  t h i s  com
pound was  u n s u c c e s s f u l .  So t h e  w h o l e  m a t e r i a l  was  e v a p o 
r a t e d  u n d e r  r e d u c e d  p r e s u r e  t o  d r y n e s s  t o  g i v e  p a l e  y e l l o w  
c o l o u r  a mo r ph o us  powder  ( 7 7  m g ) ■ T h i s  a l k a l o i d  was  c o d e d  
A A - 1 .

M o r e o v e r ,  t h e  a l k a l o i d  AA-1 was  d e t e c t e d  i n  f r a c 
t i o n s  1 6 - 1 8  w i t h  o t h e r  s u b s t a n c e s .  I t  was  f u r t h e r  i s o l a t 
ed by u s i n g  p r e p a r a t i v e  t h i n - l a y e r  c h r o m a t o g r a p h y .

3 .  P r e p a r a t i v e  t h i n - l a y e r  c h r o m a t o g r a p h y

The c omb i n e d  f r a c t i o n  1 6 - 1 8  ( 3 1 . 5  mg) f rom t h e  
s e c o n d  c o l u m e  o f  p o r t i o n  G was s u b j e c t e d  t o  t h e  p r e p a r a 
t i v e  t h i n - l a y e r  c h r o m a t o g r a p h y  i n  s o l v e n t  MeOH:8 e n z e n e  
( 1 0 : 1 ) .  Four  t i m e s  d e v e l o p i n g  w e r e  c a r r i e d  o u t .
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The c hr oma t og r am g a v e  two z o n e s  o f  รนน๖ ร t a n c e s . 
The l o w e r  z o n e ,  f l u o r e s c e d  u n d e r  s h o r t  wave u l t r a v i o l e t  
l i g h t  and was  n o t  f u r t h e r  i n v e s t i g a t e d ,  w h i l e  t h e  u p p e r  
z o n e  was  t h e  z o n e  o f  a l k a l o i d  A A- 1 ■ The p u r i f i e d  a l k a l o i d  
was  c r y s t a l l i z e d  a s  c o l o u r l e s s  amorphous  powder  in c h l o r o 
f o r m - a c e t o n e  m i x t u r e  ( 2 1 . 5  mg) .

P o r t i o n  H

T h i s  p o r t i o n  c o n t a i n e d  a t  l e a s t  f o u r  a l k a l o i d s  
w h i c h  g a v e  p i n k - v i o l e t  c o l o u r  w i t h  FeCl g -HCl O^ r e a g e n t .  
But  i t  was c h a r a c t e r i z e d  a s  a s y r u p y  m a s s .  So t h e  m a t e r i 
a l  was  d i s s o l v e d  i n  m e t h a n o l  and f i l t e r e d .  The d i r t y  
m e t h a n o l  i n s o l u b l e  m a t e r i a l  g a v e  n e g a t i v e  t e s t  t o  D r a g e n -  
d o r f f ' s  r e a g e n t  and i t  was d i s c a r d e d .

The m e t h a n o l  s o l u b l e  m a t e r i a l  was e v a p o 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  ( 7 4 7  mg) and s u b j e c t e d  t o  
f u r t h e r  i n v e s t i g a t e d  by u s i n g  c o l u m e  and p r e p a r a t i v e  
t h i n - l a y e r  c h r o m a t o g r a p h y .  Some f r a c t i o n s  g a v e  m i x t u r e  o f  
c r y s t a l s  w h i c h  can  n o t  i s o l a t e d ,  w h i l e  some o t h e r s  c o n 
t a i n e d  t o o  s m a l l  amount o f  b a s e s  t o  be  i s o l a t e d .
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Two a l k a l o i d s  w e r e  i s o l a t e d  from t h e  s t e m  o f  
S t r y c h n o s  m i n o r  D e n n s t .  The c h e m i c a l  and p h y s i c a l  c h a r a c 
t e r i s t i c  p r o p e r t i e s  o f  t h e  i n d i v i d u a l  a l k a l o i d s  a r e  d e 
s c r i b e d  a s  f o l l o w s  ะ

A - l

The b a s e  c r y s t a l l i z e d  from c h l o r o f o r m - a c e t o n e  a s  
c o l o u r l e s s  p r i s m a t i c  c r y s t a l s .  I t  g a v e  g r a y i s h - b r o w n  
c o l o u r  w i t h  t h e  f e r r i c  c h l o r i d e - p e r c h l o r i c  a c i d  s p r a y i n g  
r e a g e n t  a f t e r  warming w i t h  h o t  a i r .  The c o l o u r  c h a n g e d  t o  
c h o c o l a t e - b r o w n  a f t e r  30 m i n u t e s  a t  9 0 ° .  I t s  t o t a l  y i e l d  
i s  1 . 3 1 2 5  g ( 0 . 0 2 7 % ) .

hRf v a l u e s

MeOH:Benzene:H2 0 ( 4 : 1 : 1 )  = 1 4 . 5 7  
MeOH ะ A c e t o n e  : Et o Ac  ( 4 : 2 : 1 )  = 1 6 . 6 7  
Me 0 H: Be nz e ne : NH40H ( 1 0 : 3 0 : 1 )  = 5 4 . 5 5  
MeOH:CHCl3 ( 1 : 5 )  -  2 3 . 6 1

M e l t i n g  p o i n t

2 0 6 - 2 0 7  0 c

U l t r a v i o l e t  a b s o r b t i o n  s p e c t r u m  ( s e e  f i g u r e  1 6 ,  p a g e  1 6 8 )

( i n  MeOH) ^max 2 0 9 . 9 ,  2 2 2 . 2 ,  2 5 5 . 2 ,  2 8 9 . 2  nm 
( i n  MeOH + NaOH)

''■ max 2 0 4 . 0 ,  2 2 0 . 2 ,  2 5 6 . 3 ,  2 9 5 . 9  nm

C h a r a c t e r i z a t i o n  o f  t h e  i s o l a t e d  a l k a l o i d s
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v max : 3 4 8 0 ,  3 2 0 0 ,  2 9 5 0 ,  2 7 0 0 ,  1 6 3 5 ,  1 6 0 0 ,
1 5 8 0 ,  1 4 6 0 ,  1 4 1 5 ,  1 3 8 0 ,  1 3 2 0 ,  1 2 4 0 ,  1 1 4 0 ,  1 0 8 0 ,  1 0 1 0 ,  9 8 0 ,  
9 5 0 ,  9 2 0 ,  8 8 0 ,  8 6 0 ,  8 4 0 ,  8 0 0 ,  7 6 0 ,  7 5 0 ,  7 1 0 ,  6 8 0 ,  6 5 0 ,  
6 0 0 ,  5 8 0 ,  550  ( s e e  f i g u r e  17,  p a g e  1 6 9 )

H a s s  s p e c t r u m  (EIMS) ( s e e  f i g u r e  1 8 ,  p a g e  1 7 0 )

m/z  (Z r e l .  i n t )  ะ 3 98  ( 1 0 0 ) ,  3 8 0  ( 2 8 . 1 ) ,
369  ( 3 0 . 0 ) ,  353  ( 4 1 . 8 ) ,  352 ( 2 5 . 7 ) ,  339  ( 2 6 . 1 ) ,  190
( 6 5 . 4 ) ,  180 ( 3 8 . 7 ) ,  176 ( 2 6 . 2 ) ,  174 ( 2 7 . 4 ) ,  162 ( 2 4 . 0 ) ,
134 ( 2 6 . 4 ) ,  43  ( 3 2 . 7 )

I n f r a r e d  a b s o r p t i o n  s p e c t r u m  ( K B r  d i s c )



P r o t o n  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 u m
ะ, CDC13 ) ( s e e  f i g u r e 19,  p a g e 1 71 )
. c a l  s h i f t (ppm) p r o t o n m u l t i p l i c i t y
1 0 . 1 8 1H s i n g l e t
6 . 7 3 1H d o u b l e t
6 . 5 7 1H d o u b l e t
5 . 8 5 1H t r i p l e t
5 . 3 0 1H d o u b l e t
4 . 8 4 1H d o u b l e t - d o u b l e t
4 . 22 1H d o u b l e t
3 . 8 7 3H s i n g l e t
3 . 8 6 1H s i n g l e t
3 . 7 0 1H d o u b l e t
3 . 6 8 1H d o u b l e t - d o u b l e t
3 . 4 0 1H s i n g l e t
3 . 3 4 1H d o u b l e t - d o u b l e t
2 . 8 1 1H m u l t i p l e t
2 . 7 2 1H d o u b l e t
2 . 4 5 3H s i n g l e t
2 . 2 1 1H t r i p l e t  o f  d o u b l e t
1 . 9 2 1H d o u b l e t - d o u b l e t
1 . 7 2 1H d o u b l e t - d o u b l e t - d o u b l e t
1 . 5 7 1H t r i p l e t  o f  d o u b l e t
1 . 4 0 1H t r i p l e t  o f  d o u b l e t



C a r b o n - 1 3  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 u m
( 2 2 . 5  MHz, CDC13 ) ( s e e  f i g u r e  2 0 ,  p a g e  1 7 2 )

c h e m i c a l  s h i f t (ppm)  m u l t i p l i c i t y

1 7 2 . 6 5 4 ร i n g l e t
1 5 0 . 2 2 5 s i n g l e t
1 4 3 . 0 2 0 s i n g l e t
1 3 7 . 9 8 2 s i n g l e t
1 3 1 . 2 4 6 s i n g l e t
1 3 0 . 0 1 8 s i n g l e t
1 2 6 . 3 3 4 d o u b l e t
1 1 2 . 1 4 1 d o u b l e t
1 1 0 . 4 0 7 d o u b l e t
9 3 . 6 6 7 d o u b l e t
6 6 . 9 0 5 d o u b l e t
5 8 . 8 8 7 d o u b l e t
5 6 . 6 1 2 q u a r t e t
5 5 . 2 0 3 t r i p l e t
5 3 . 4 1 6 t r i p l e t
5 3 . 0 3 6 s i n g l e t
5 1 . 5 7 4 t r i p l e t
4 5 . 8 8 5 d o u b l e t
3 8 . 1 9 3 t r i p l e t
2 8 . 7 1 2 d o u b l e t
2 5 . 1 9 1 t r i p l e t
2 2 . 8 6 1 q u a r t e t
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AA-1

The b a s e  was  o b t a i n e d  a s  w h i t e  amorph o us  p o w d e r .
I t  g a v e  g r a y i s h - b r o w n  c o l o u r e d  w i t h  t h e  f e r r i c  c h l o r i d e -  
p e r c h l o r i c  a c i d  s p r a y i n g  r e a g e n t  a f t e r  warming  a t  90 °d .
I t s  t o t a l  y i e l d  i s  9 8 . 5  mg ( 0 . 0 0 2 % ) .

hRf v a l u e s

MeOH: B e n z e n e  : H2 O ( 4 : 1 : 1 )  = 3 6 . 1 1  

HeOH: A c e t o n e  : E t O A c  ( 4 : 2 : 1 )  = 1 1 . 1 1  

M e 0 H : B e n z e n e : N H 4 0H ( 1 0 : 3 0 : 1 )  3  2 7 . 2 7  

MeOH ะC H C 1 0 ( 1 : 5 )  = 6 . 9 4

U l t r a v i o l e t  a b s o r p t i o n  s p e c t r u m  ( s e e  f i g u r e  2 1 ,  p a g e  1 7 3 )

( i n  MeOH) Xjjja x  2 3 5 . 0 ,  2 5 0 . ธ,  2 8 2 . 3 ,  3 1 8 . 5  nm

I n f r a r e d  a b s o r p t i o n  s p e c t r u m  (KBr d i s c ) ( s e e  f i g u r e  2 2 ,  p a g e  174

V max ( c m- 1 ) : 3 4 4 0 ,  2 9 5 0 ,  1 6 3 5 ,  1 6 1 0 ,  1 4 6 0 ,  1 4 4 0 ,
1 3 8 0 ,  1 2 5 0 ,  1 0 8 0 ,  1 0 1 5 ,  9 2 0 ,  8 6 0 ,  8 0 0 ,  7 1 5 ,  6 4 0

Mass s p e c t r u m  (EIMS)  ( s e e  f i g u r e  2 3 ,  p a g e  1 75 )

m/ z  (% r e l .  i n t )  : 4 2 9  ( 0 . 5 9 ) ,  4 12  ( 0 . 8 4 ) ,
398 ( 8 . 4 0 ) ,  3 9 6  ( 1 2 . 1 0 ) ,  380  ( 3 7 . 8 0 ) ,  378  ( 1 5 . 3 2 ) ,  367
( 2 9 . 7 9 ) ,  349  ( 4 0 . 5 9 ) ,  190 ( 3 3 . 2 9 ) ,  189 ( 1 2 . 8 9 ) ,  180
( 9 . 5 5 ) ,  176 ( 1 6 . 3 9 ) ,  174 ( 9 . 6 3 ) ,  149 ( 1 1 . 9 6 ) ,  135 ( 2 1 . 7 8 ) ,
121 ( 2 1 . 4 3 ) ,  119 ( 4 1 . 8 5 ) ,  44 ( 1 0 0 ) ,  43  ( 2 9 . 2 0 )
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P r o t o n  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 u m  ( 9 0  MHz,  C D C I 3 )

i c a l  s h i f t  (ppm) p r o t o n m u l t i p l i c i t y
1 0 . 0 7 8 1H s i n g l e t
7 . 2 6 6 2H s i n g l e t
6 . 2 7 0 1H i l l - d e f i n e  t r i p l e t
5 . 3 0 2 1H s i n g l e t
4 . 8 7 0 1H d o u b l e t - d o u b l e t
4 . 3 4 3 1H s i n g l e t
4 . 2 8 3 1H d o u b l e t
3 . 8 7 5 6 H s i n g l e t
2 . 4 3 3 3H s i n g l e t

( s e e  f i g u r e  2 4 p a g e  1 7 6 )



1 0 1

P r o t o n  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 u m  ( 3 0 0  MHz, CDCI3 ) 

c h e m i c a l  s h i f t  (ppm)  m u l t i p l i c i t y

1 0 . 0 7 s i n g l e t
6 . 7 7 d o u b l e t
6 . 7 4 d o u b l e t
6 . 2 5 t r i p l e t
4 . 6 6 d o u b l e t - d o u b l e t
4 . 3 7 s i n g l e t
4 . 2 3 d o u b l e t
4 . 1 3 d o u b l e t
3 . 9 4 d o u b l e t
3 . 9 - 4 . 0 m u l t i p l e t
3 . 8 8 s i n g l e t
3 . 8 7 s i n g l e t
3 . 7 7 d o u b l e t - d o u b l e t
3 . 5 4 s i n g l e t
2 . 5 0 s i n g l e t
2 . 4 3 s i n g l e t
1 . 9 8 i l l - d e f i n e  t r i p l e t  o f  d o u b l e t
1 . 6 0 i l l - d e f i n e  t r i p l e t  o f  d o u b l e t
1 . 2 8 i l l - d e f i n e  t r i p l e t  o f  d o u b l e t
0 . 8 - 1 . 0 m u l t i p l e t

( s e e  f i g u r e  2 5 ,  p a g e  1 7 7 )



C a r b o n - 1 3  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 u m
( 2 2 . 5  MHz, CDClg) ( s e e  f i g u r e  2 6 ,  p a g e  1 7 8 )

c h e m i c a l  s h i f t (ppm)  m u l t i p l i c i t y

1 7 2 . 8 1 0 s i n g l e t
1 5 1 . 0 0 0 s i n g l e t
1 3 8 . 0 6 9 ร i n g l e t
1 3 6 . 7 5 8 s i n g l e t
1 3 3 . 7 2 0 d o u b l e t
1 2 9 . 5 4 8 s i n g l e t
1 2 5 . 6 1 5 ร i n g l e t
1 1 2 . 3 2 6 d o u b l e t
1 1 0 . 4 7 9 d o u b l e t
9 2 . 4 2 0 d o u b l e t
8 1 . 7 6 0 d o u b l e t
7 1 . 9 8 0 t r i p l e t
6 9 . 3 0 0 t r i p l e t
6 5 . 8 4 6 d o u b l e t
5 6 . 5 5 0 i l l - d e f i n e  q u a r t e t
5 4 . 1 6 7 s i n g l e t  and 

i l l - d e f i n e  t r i p l e t
4 6 . 5 3 9 d o u b l e t
3 4 . 8 0 0 t r i p l e t
2 9 . 3 1 8 i l l - d e f  i n e
2 7 . 7 0 9 i l l - d e f  i n e
2 3 . 0 6 1 i l l - d e f i n e  q u a r t e t
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