
RESULTS AND DISCUSSION

C h a r a c t e r i z a t i o n  a n d  I d e n t i f i c a t i o n  o f  I s o l a t e d  A l k a l o i d

L - 1 ะ T h i s  c o m p o u n d  ( 6 0 0  mg,  1 1 . 5  mg %) was  p a l e  y e l l o w  
c l e a r  o i l .  L - l  wa s  v e r y  m i s c i b l e  w i t h  c h l o r o f o r m  
a n d  m e t h a n o l .

M. w.  ะ 4 0 1  ( E I MS )

ะ Rf  v a l u e s a n d r e s u l t s  o f  d e t e c t i o n s  w e r e
s u m m a r i z e d a s  f o l l o w .

Rf  v a l u e 0 . 8 5 i n  s o l v e n t  s y s t e m A
0 . 9 2 i n  s o l v e n t  s y s t e m B
0 . 9 3 i n  s o l v e n t  s y s t e m c
0 . 8 9 i n  s o l v e n t  s y s t e m D
0 . 8 8 i n  s o l v e n t  s y s t e m E

i  f l u o r e s c e n t  a t  u v 2 5 4  nm.
i i  b r o w n  s p o t ( p o s i t i v e  r e s u l t )  w i t h i o d i n e  v a p o u r .

i i i  o r a n g e  s p o t  ( p o s i t i v e  a l k a l o i d a l  r e s u l t )  w i t h  
D r a g e n d o r f f ’ ร r e a g e n t .

i i i i  q u e n c h i n g  ( s e c o n d a r y  a m i n e )  w i t h  f l u o r e s c a r m i n e .

u v  ะ ^  max ( i n  CHCl 3 ; = 2 4 2 ,  2 7 4 ,  2 81  nm.
( f i g u r e  4)
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IR ะ ( f i g u r e  
( cm 1 ) = 3 , 3 0 0

2 , 9 0 0 , 2 8 5 0
1 , 7 2 0
1 , 7 1 0
1 , 6 0 0 , 1 , 5 8 0 , 1 5 2 0
1 , 4 5 0
1 , 3 6 0
1 , 2 8 0

5 )
N-H s t r e c h i n g  
C-H s t r e c h i n g  o f  CH3 ,CH„ 
c=0  s t r e c h i n g  o f  e s t e r  
ç = 0  s t r e c h i n g  o f  k e t o n e  
a r o m a t i c  c = c  s t r e c h i n g  
C-H b e n d i n g ( a s y m m e t r i c ) 
C-H b e n d i n g  ( s y m m e t r i c )  
C - 0  s t r e c h i n g  o f  e s t e r

M . s .  ะ EIMS ( f i g u r e  6 )
m / e  ( % r e l a t i v e )  = 4 0 2  ( j î + 1 ) ( 0 . 8 7 ) , 4 0 1 ( ) ( 1 . 6 7 ) ,

3 8 6 ( 1 . 9 6 ) , 3 4 4 ( 7 . 6 5 ) , 2 9 6 ( 1 . 9 8 ) ,  
2 8 0 ( 1 1 . 0 5 ) , 2 7 9 ( 3 3 . 8 6 ) , 2 3 6 ( 4 . 0 3 ) ,  
2 1 8 ( 1 0 0 . 0 ) , 1 6 6 ( 1 . 7 6 ) , 1 5 2 ( 3 . 7 2 ) ,  
1 3 8 ( 4 . 7 0 ) , 1 2 4 ( 4 . 9 9 ) , 1 2 2 ( 3 . 0 5 ) .

1 H-NMR ะ ( f i g u r e  7 a )
c h e m i c a l  s h i f t m u l t i p l i c i t y N o . o f p r o t o n  ( r e m a r k )

1 .  19 d o u b l e t * 3H (CH3 a t  C - 2 )
1 . 2 7 ร i n g l e t 18H (CH2  o f  s i d e  c h a i n )
2 . 1 2 ร i n g l e t 3H (CH3 a d j a c e n t  t o  c=0)
2 . 4 2 t r i p l e t 2H (CH2 a d j a c e n t  t o  c=0)
2 . 8 3 m u l t i p l e t 1H (H a t  C - 6 )
3 . 3 9 m u l t i p l e t 1H (H a t  C - 2 )
5 . 0 7 m u l t i p l e t 1H (H a t  C - 3 )
7 . 4 9 m u l t i p l e t 3H ( a r o m a t i c  r i n g )
8 . 0 6 d o u b l e t , d o u b l e t 2H ( a r o m a t i c  r i n g )

(if c o n f i r m e d  by  i r r a d i a t i o n  o f  H - 2 )
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1 3 C-NMR ะ ( f i g u r e  8 , t a b l e  4 ; p a g e  4 7 )

1 ' 2 '- ? /  V  11 '  12'CH2 - ( CH2 ) a - CH2 -CO- CH3

R = CO-Ca Hs  L - l
= CO-CH3 L - 2
= H L - 3  a n d  L - 4

C o n f i r m a t i o n  o f  s t r u c t u r e  an d  s t e r e o c h e m i s t r y  o f  
L - l  b y  a l k a l i n e  h y d r o l y s i s , c a n  d i v i d e  h y d r o l y s e d  p r o d u c t s  
i n t o  2 p a r t s :

1)  N o n p o l a r  p a r t ( D - l )  w h i c h  c a n  b e  e x t r a c t e d  b y  
c h l o r o f o r m .  The  I R ,  MS a n d  1 H-NMR s p e c t r a  o f  D - l  w e r e  
o b t a i n e d  f r o m  f o l l o w i n g  d a t a s .

IR o f  D - l y

( f i g u r e  9)
= 3 , 4 0 0 , 2 , 9 5 0 , 2 , 8 5 0 , 1 , 7 1 0 , 1 , 4 7 0 ,  

a n d  1 , 3 6 0  CM- 1 .

MS o f  D - l  ะ m / e  ( % r e l
( f i g u r e  1 0 )

) =  2 9 8 ( M + + 1 ) ( 0 . 5 9 ) , 2 9 7 (M+ ) ( 2 . 1 ) ,  
2 8 2 ( 1 . 7 9 ) , 2 4 0 ( 5 . 9 2 ) , 2 1 2 ( 0 . 7 3 )  
a n d  1 1 4 ( 1 0 0 . 0 ) .

1 H-NMR o f  D - l  ะ = 1 . 1 0 ( d , 3 H ) , 1 . 2 7 ( ร , 1 8 H ) , 2 . 1 2 ( ร , 3 H ) , 
( f i g u r e  1 1 )  2 . 4 2 ( t , 2 H ) ,  2 . 8 4 ( m , l H ) ,  3 . 1 4 ( m , l H )

a n d  3 . 6 4 ( ร i n g l e t , w l / 2 = 2 0  H z , l H ) p p m .

A c c o r d i n g  t o  t h e s e  i n f o r m a t i o n s , i t  c a n  b e  i d e n t i f i e d
D - l  t o  b e  i s o - 6 - c a s s i n e
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Table  4.  Carbon-13 NMR S h i f t  of  L - l , 1evTเ—1 3 and L- 4.

Carbon No. L - l L-2 L-3 L-4

c  ( 2  " ) 14. 48 14.49 18.47 ( 1 8 . 7 ) 14. 42 ( 15 . 7 )
C( 2) 48. 70 48.75 56.85 ( 5 7 . 2 ) 50 . 77 ( 5 0 . 4 )
C( 3 ) 72 . 6 4 71. 99 67.16 ( 6 8 . 0 ) 68 . 89 ( 68 . 9 )
C(4) 29 . 60 29.63 31.90 ( 3 2 . 1 ) 27. 35 ( 28 . 7 )
c  ( 5 ) 26 . 70 26.23 28.90 ( 2 9 . 8 ) 27 . 35 ( 2 8 . 7 )
c  ( 6 ) 48 . 70 48.16 55.48 ( 5 5 . 8 ) 49 . 10 ( 4 9 . 5 )
C ( l ’ ) 34 . 56 34.22 36.71 ( 3 7 . 0 ) 34 . 26 ( 3 4 . 0 )
c  ( 2  ’ ) 29 . 20 29.2D 29.20 ( 2 9 . 1 ) 29 . 30 <-)
C ( 3 ’ ) 29 . 20 29.20 29.20 ( 2 9 . 1 ) 29. 20 ( - )
c  ( 4 ’ ) 29 . 20 29.20 29.20 ( 2 9 . 1 ) 29. 30 ( - )
c  ( 5 ’ ) 29 .20 29.20 29.20 ( 2 9 . 1 ) 29. 30 ( - )
c  ( 6 ’ ) 29 . 20 29.20 29.20 ( 2 9 . 1 ) 29 . 30 ( - )
c  ( 7 ’ ) 29 . 20 29.20 29.20 ( 2 9 . 1 ) 29 . 30 ( - )
c  ( 8 ’ ) 29 . 20 29.20 29.20 ( 2 9 . 1 ) 29. 30 ( - )
c  ( 9 ’ ) 24 . 37 24.21 25.62 ( 2 5 . 8 ) 26 . 39 ( - )
C(IO’ ) 43 . 50 43.46 43.56 ( 4 3 . 8 ) 43 . 62 ( - )
C ( l l ’ ) 208. 86 208.82 208.92 ( 2 0 9 . 3 ) 209 . 10 ( - )
c  ( 1 2  ’ ) 23 . 72 23.61 23.71 ( 2 3 . 6 ) 23. 78 ( - )
COO(3) 165. 65 170.14 - -
CH^COO(3) - 21.85 - -
CH aromat ic 132.83 - - -
CH aromat ic 130. 44 - - -
CH aromat ic 129. 37 - - -
CH aromat ic 128. 29 - - -

+ may be f u r t h e r  c o r r e c t e d .

( ) from l i t e r a t u r e  of  c a s s i n e ( 1 4 5 ) , i s o - 6 - c a s s i n e ( 144)
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2)  P o l a r  p a r t , w h i c h  w a s  p o s t u l a t e d  t o  b e  s o d i u m  
b e n z o a t e ,  wa s  r e v e r s e d  t o .  a c i d  a n d  e x t r a c t .  T h i s  p a r t  
w a s  i d e n t i f i e d  t o  b e  b e n z o i c  a c i d  f r o m  f o l l o w i n g  d a t a s

HPLC o f  Unknown b e n z o i c  a c i d  ะ ( f i g u r e  1 2 )

r e t e n t i o n  t i m e  = 5 . 6 8  m i n .
( s t a n d a r d  = 5 . 6 9  m i n . )

C h r o m a t o g r a p h i c  
Co l u mn  ะ

M o b i l e  p h a s e  ะ

F l o w  r a t e  ะ
D e t e c t o r  ะ
I n j e c t i o n  V o l u m e

C o n d i t i o n
P h e n o m e n e x  p a c k e d  w i t h  1น B o n d a p a c k  

1 0 7น, 3 0 0  X 3 . 9  mm.
M e t h a n o l  ะ 1% A c e t i c  a c i d  i n  w a t e r  

50  ะ 50  
1 . 0  m1 / m i n  
u v  2 5 4  mm, AUFS 1 . 0  

ะ 2 0  7น !

y

MS o f  Unknown b e n z o i c  a c i d  ะ m / e  ( % r e l )  = 1 2 2 ( M+ ) ( 8 2 . 7 7 ) ,  
( f i g u r e  1 3 )  1 0 5 ( 1 0 0 . 0 ) , 7 7 ( 6 5 . 7 0 ) .

1 H-NMR o f  Unknown b e n z o i c  a c i d  ะ Ô-7. 5 1 ( m, 3 H ) , 8 . 1 2 ( d d , 2 H ) . 
( f i g u r e  1 4 )

T h e  * 1 H-NMR a n d  1 3 C-NNR o f  L - l  s h o w  t h a t  
s t r u c t u r e  o f  L - l  w o u l d  b e  2 , 6 - d i s u b s t i t u t e d  p i p e r i d i n e .  
M e t h y l  g r o u p  t h a t  i s  s u b s t i t u t e d  a t  p o s i t i o n  2 s h o w s  
a s i n g l e t ( 1 . 1 9  p p m ) ,  w h i c h  was  c o n f i r m e d  by  i r r a d i a t i o n  
o f  p r o t o n  a t  p o s i t i o n  2 ( 3 . 3 9  p p m ) ;  r e s u l t i n g  a  h i g h e r  
i n t e n s i t y  s i n g l e t  s i g n a l  a t  1 . 2  ppm ( f i g u r e  7 b ) .

2 - D o d e c a n o n e  s i d e  c h a i n  a t  p o s i t i o n  6  wa s  o b t a i n e d  
f r o m  t h e s e  d a t a s  ะ 1 H-NMR; Ô =1 . 2 7 ( ร , 1 8 H ) , 2 . 1 2 ( s , 3 H ) ,  2 . 4 2
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<t , 2 H ) p p m ( 1 5 - 1 8 )  a n d  1 3 C-NMR; (5 = 2 3 . 7 2 ,  2 4 . 3 7 ,  2 9 . 2 0 ,  3 4 . 5 6 ,  
4 3 . 5 0 , 2 0 8 . 8 6  ppm ( 1 4 3 - 1 4 5 - )

A c c o r d i n g l y  i n f o r m a t i o n s  o f  i n f r a r e d  s p e c t r u m <  >* 
= 1 , 6 0 0 ,  1 , 5 8 0 ,  1 , 5 2 0  cm- 1 ) , p r o t o n - N M R  s p e c t r u m ( 6 = 7 . 4 9 ( 3 H ) , 
8 . 0 6 ( 2 H )  ppm) a n d  c a r b o n - 1 3  NMR s p e c t r u m ( 6 = 1 3 2 . 8 3 , 1 3 0 . 4 4 ,  
1 2 9 . 3 7  a n d  1 2 8 . 2 9  p p m ) ,  i t  i s  i n d i c a t e d  t h a t  L - l  c o n t a i n s  
a r o m a t i c  p o r t  i o n ( 1 4 6 , 1 4 7 )  i n  i t s  s t r u c t u r e  w h i c h  m i g h t  b e  
s u b s t i t u t e d  a t  p o s i t i o n  3 o f  p i p e r i d i n e  r i n g .  C h e m i c a l  
s h i f t  o f  p r o t o n  a t  p o s i t i o n  3 ( 6 = 5 . 0 7  p p m ) ,  w h e n ' w a s  c o m­
p a r e d  w i t h  t h o s e  o f  c a s s i n e ( 6 = 3 . 5 4  ppm) a n d  i s o - 6 - c a s s i n e  
( < $ = 3 . 5 4  ppm ) ( 1 5 ,  1 6 , 1 7  ) , was  m o v e d  t o  d o w n f  i e l d  ■ ( à = 5 . 0 8  
ppm) d u e  t o  a n i s o t r o p i c  a n d  r e s o n a n c e  e f f e c t s  o f  c a r b o n y l  
g r o u p  a n d  a r o m a t i c  p a r t  w h i c h  was  s u b s t i t u t e d  i n  t h i s  
p o s  i t  i o n .

1 3 C-NMR o f  L - l  wa s  s h o w n  c a r b o n y l i c  c a r b o n  o f  
e s t e r  a t  <5 = 1 6 5 . 6 5  p p m ( 1 4 8 )  a n d  i n f r a r e d  s p e c t r u m  a t  1 , 7 2 0  
a n d  1 , 2 8 0  cm - 1  w e r e  b a n d s  o f  e s t e r  when c o m p a r e d  w i t h  
m e t h y l  b e n z o a t e  t h a t  s h o w e d  a b s o r p t i o n  b a n d s  a t  1 , 7 4 0  a n d  
1 , 2 0 5  cm 1 ( 1 4 6 ) .  H e n c e  i t  wa s  s u g g e s t e d  t h a t  a r o m a t i c  
r i n g  wa s  s u b s t i t u t e d  a t  p o s i t i o n  3 i n s t e a d  o f  h y d r o x y l  
g r o u p ;  w i t h  e s t e r  l i n k a g e .

Ma s s  s p e c t r u m  o f  L - l  s h o w e d  m o l e c u l a r  i o n  p e a k  
( M+ ) = 4 0 1 ,  r e s p e c t i v e l y  t o  t h i s  s t r u c t u r e  o f  2 - m e t h y l - 3 -  
b e n z o y 1 - 6 - ( 1 1 ’ - o x o d o d e c y l ) - p i p e r i d i n e  ( C 2S H3 9  N 0 3 ) .
T h e  f r a g m e n t a t i o n s  w e r e  f o r m e d  by  l o s s  o f  - C H 3 ( m / e  = 3 8 6 ,  
M+ - 1 5 ) ,  l o s s  o f  - C H „ - C 0 - C H 3 ( m / e = 3 4 4 ,  M+ - 5 7 )  w h i c h  i s  a  
t r y p i c a l  f r a g m e n t  u n i t  o f  2 - d o d e c a n o n e  s i d e  c h a i n ( 1 5 ) , a n d  
l o s s  o f  b e n z o y l  m o i e t y  ( m / e = 2 8 0 ,  M'l’- 1 2 1 ) o r  b e n z o i c  a c i d  
m o i e t y  ( m / e = 2 7 9 ,  M4’- 1 2 2 ) .
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H y d r o l y s i s  p r o d u c t  D - l  was  i d e n t i f i e d  by  I R,  MS,  
1 H-NMR t o  b e  i s o - 6 - c a s s i n e  by c o m p a r i s o n  w i t h  a u t h e n t i c  
s p e c t r a  ( f i g u r e  31 b .  a n d  f i g u r e  33 b . ) a n d  l i t e r a t u r e  
( 1 6 , 1 7 ) .  Un k o n w n  b e n z o i c  a c i d  was  i d e n t i f i e d  b y  h i g h  
p e r f o r m a n c e  l i q u i d  c h r o m a t o g r a p h y  ( f i g u r e  1 2 ) a n d  u v  
s p e c t r o m e t r y  ( f i g u r e  1 3 )  t o  b e  b e n z o i c  a c i d .  Mass  
s p e c t r u m  o f  t h i s  u n k n o w n  b e n z o i c  a c i d  ( f i g u r e  14)  s h o w e d  
l a r g e  m o l e c u l a r  i o n  p e a k  ( m / e = 1 2 2 ) a n d  t h e  c h a r a c t e r i s t i c  
f r a g m e n t a t i o n  o f  b e n z o i c  a c i d  ( 1 4 6 )  by l o s s  o f  -OH ( m / e =  
1 0 5 ,  M+ - 1 7 )  a n d  l o s s  o f  - C 0 0 H ( r o / e = 7 7 ,  M+ - 4 5 ) .  P r o t o n  NMR 
o f  t h i s  u n k n o w n  b e n z o i c  a c i d  w o u l d  a l s o  s h o w  a r o m a t i c  
r i n g  o f  b e n z o i c  a c i d  a t  5 = 7 . 5 1 ( 3 H )  a n d  8 . 1 2  ( 2 H ) p p m .

T h e r e f o r e  a l l  t h e s e  i n f o r m a t i o n s  s u g g e s t  L - l  s h o u  
b e  2 - m e t h y  1 - 3 - b e n z o y l  o x . y  - 6 - (  1 1 - o x o d o d e c y l  ) p i p e r i d i n e ,  
( 2 a , 3 o ,  6 p) . S t r u c t u r e  o f  L - l  (9_9) i s  s h o w n  b e l o w .

I—1



51

L - 2  ะ T h i s  c o m p o u n d  ( 2 0 0  mg,  3 . 8  mg%) w a s  p a l e  y e l l o w  
c l e a r  o i l .  L - 2  was  v e r y  m i s c i b l e  w i t h  c h l o r o f o r m  
a n d  m e t h a n o l .

M.w.  ะ 3 3 9  ( EIMS)

TLC ะ Rf  v a l u e s  a n d  r e s u l t s  o f  d e t e c t i o n  w e r e
s u m m a r i z e d  a s f o l l o w

Rf  v a l u e  0 . 8 3 i n s o l v e n t s y s t e m A
0 . 8 9 i n s o l v e n t s y s t e m B
0 . 8 9 i n " s o l v e n t s y s t e m c
0 . 8 5 i n s o l v e n t s y s t e m D
0 . 8 9 i n s o l v e n t s y s t e m E

i  f l u o r e s c e n t  a t  u v  2 5 4  nm.  
i i  b r o w n  s p o t  ( p o s i t i v e  r e s u l t )  w i t h  i o d i n e  v a p o u r ,  

i i i  o r a n g e  s p o t ( p o s i t i v e  a l k a l o i d a l  r e s u l t )  w i t h  
D r a g e n d o r f f ’ ร r e a g e n t .

i i i i  q u e n c h i n g  ( s e c o n d a r y  a m i n e )  w i t h  f l u o r e s c a r m i n e  

UV ะ A  x ( i n  CHCl 3 ) = 2 4 2 ,  2 8 0  nm.
( f i g u r e  16)

( f i g u r e  17)
x ) = 3 , 4 0 0 - 3 , 3 0 0 N-H s t r e c h i n g

2 , 9 5 0 - 2 , 8 5 0 ท ะร่ s t r e c h i n g  o f  CH3 , CHa
1 , 7 4 0 c  = 0 s t r e c h i n g  o f  e s t e r
1 , 7 2 0 o II ๐ s t r e c h i n g  o f  k e t o n e
1 , 6 6 0 - 1 , 6 7 0 N-H s t r e c h i n g
1 , 4 3 0 - 1 , 4 7 0 0 1 œ b e n d i n g  ( a s y m m e t r i c )
1 ,  3 6 5 o ะร่ b e n d i n g  ( s y m m e t r i c )
1 ,  2 4 0 ท s t r e c h i n g  o f  e s t e r
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MS ะ ( f i g u r e  1 8 )

m / e  (% r e l a t i v e )  = 3 4 0 ( M+ + 1 ) ( 0 . 4 7 ) ,  3 3 9 ( M+ ) ( 1 . 4 7 ) ,
3 2 4 ( 1 . 4 9 ) ,  2 9 6 ( 1 . 3 1 ) ,  2 8 2 ( 6 . 3 3 ) ,  
2 7 9 ( 6 . 4 1 ) ,  2 6 4 ( 2 . 6 5 ) ,  2 3 6 ( 1 . 6 6 ) ,
2 2 2 ( 6 . 5 6 ) , 1 6 6 ( 1 . 2 5 ) ,  1 5 6 ( 1 0 0 ) ,

- 1 5 4 ( 3 . 8 1 ) , 1 3 8 ( 2 . 6 8 ) ,  1 2 4 ( 5 . 0 1 ) ,
1 1 0 ( 7 . 4 3 ) •

H-NMR' :  ( f  i g u r e 1 9 )
c h e m i c a l  s h i f t m u l t i p l i c i t y No .  o f p r o t o n  ( r e m a r k )

1 .  14 d o u b l e t 3H (CH3 a t  C - 2 )
1 . 2 7 ร i n g  l e t . 18H (CH2 o f  s i d e  c h a i n )
2 . 0 7 s i n g l e t 3H (CH3 a d j a c e n t  t o  COO)
2 . 13 ร i n g l e t 3H (CH3  a d j a c e n t  t o  c = 0 )
2 . 4 2 t r i p l e t 2H ( C H 2  a d j a c e n t  t o  c = 0 )

2 . 8 0 m u l t i p l e t 1H (H a t  C - 6 )
3 . 2 6 m u l t i p l e t 1H (H a t  C - 2 )
4 . 8 2 m u l t  i p l e t 1H (H a t  C - 3 )

3 C-NMR ะ ( f i g u r e 2 0 ,  t a b l e  4 ; p a g e  4 7 )

C o n f i r m a t i o n  o f  s t r u c t u r e  a n d  s t e r e o c h e m i s t r y  
o f  L - 2  b y  a c e t y l a t i o n  o f  c o m p o u n d  w i t h  k n o wn  c o n f o r m a t i o n ;
c a s s i n e  a n d  i s o - 6 - c a s s i n e ,  
p r o d u c t s  a r e  s u m m e r i z e d  a s

IR o f  AC- 1  ะ Vm mst = 1 , 0 1 5
( f i g u r e  2 1 ) 1 , 4 7 0

2 , 9 5 0

IR o f  AC- 2  ะ x 3 1 , 0 1 5
( f i g u r e  2 2 ) 1 , 4 7 0

2 , 9 5 0

s p e c t r a l  d a t a s o f  a c e t y l a t e d
f  0 1 l o w i n g .

1 , 1 6 0 , 1 , 2 4 0 , 1 , 3 6 5 ,  1 , 4 2 0 ,
1 , 6 4 0 , 1 , 7 2 0 , 1 , 7 4 0 ,  2 , 8 5 0 ,
3 , 5 0 0 cm 1 .

1 , 1 6 0 , 1 , 2 4 0 , 1 , 3 6 5 ,  1 , 4 1 0 ,
1 , 6 4 5 , 1 , 7 2 0 , 1 , 7 4 0 ,  2 , 8 5 0 ,
3 , 5 0 0 cm 1 .
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^H-NMR o f  AC- 1  
( f i g u r e  2 3 )

Ô= 1 . 2 0 ( d “ , 3 H ) ,  1 . 2 6 ( ร , 1 8 H) ,  2 . 0 6 ( s , 3 H ) ,
2 . 12- ( ร ,  3 H ) , 2 . 1 3  ( ร ,  3H) , 2 . 4 2  ( t ,  2H) ,
3 . 7  1 ( m, 1H) , 4 . 2 3  ( s p , 1H) , 4 . 6 - 5 . 0  ( เท, 2H) .

^H-NMR o f  AC- 2  ะ ô =  1 . 2 2 ( d * , 3 H ) , i : 2 7 ( s , 1 8 H ) ,  2 . 0 7 ( S , 3 H ) ,  
( f i g u r e  2 4 )  2 . 1 2 ( s , 3 H ) ,  2 . 1 3 ( S , 3 H ) ,  2 . 4 2 ( t , 2 H ) ,

3 . 8 - 4 . 8 ( b r o a d  ร , 2 H ) , 5 . 1 2 ( S X , 1 H ) .
( *  m i g h t  b e  c o r r e c t e d )

S t r u c t u r e  o f  L - 2  was  i d e n t i f i e d  t o  b e  a  p i p e r i d i n e  
r i n g  w i t h  m e t h y l  g r o u p  a t  p o s i t i o n  2 ( 1 H-NMR; 6 = 1 . 1 4  ppm,  
3H) a n d  2 - d o d e c a n o n e  s i d e  c h a i n  a t  p o s i t i o n  6  ( 1 H-NMR;  0= 1 . 2 7  ( 1 8 H ) , 2 . 1 3  ( 3H) a n d  2 . 4 2  (2H)  ppm when c o m p a r e d  
w i t h  k n o wn  c o m p o u n d s  ( 1 5 - 1 8 ) .

T h e  i n f r a r e d  s p e c t r u m  o f  L - 2  i n d i c a t e d  s t r o n g  
a b s o r p t i o n  b a n d  o f  e s t e r  a t  x = 1 , 7 4 0  a n d  1 , 2 4 0  cm
( 1 4 6 )  w h i l e  t h e  c a r b o n - 1 3  s p e c t r u m  s h o w e d  c a r b o n y l i c  
c a r b o n  o f  e s t e r  a t  5 -  1 7 0 . 1 4  p p m ( 1 4 8 ) .  The  1H-NMR s i g n a l  
a t  ร  = 2 . 0 7  ppm.  a n d  c a r b o n - 1 3  NMR s i g n a l  a t  ร = 2 1 . 8 5  ppm 
r e v e a l  t h e  p r e s e n c e  o f  m e t h y l  g r o u p  t h a t  a d j a c e n t  t o  
c a r b o n y l  o f  e s t e r ,  s o  t h e r e  a r e  a c e t a t e  p o r t i o n  i n  t h e  
s t r u c t u r e  o f  L - 2 .  C h e m i c a l  s h i f t  o f  p r o t o n  a t  p o s i t i o n  3 
wa s  m o v e d  t o  d o w n f i e l d  ( 5 =  4 . 8 2  p p m ) ,  s u g g e s t s  t h a t  
a c e t a t e  g r o u p  i s  s u b s t i t u t e d  a t  p o s i t i o n  3 .

T h e  m a s s  s p e c t r u m  o f  L - 2  was  s h o w n  m o l e c u l a r  i o n  
p e a k  <M+ ) ,  m / e  = 3 3 9 ,  r e p r e s e n t a t i v e l y  t o  t h i s  p r o p o s e d  
s t r u c t u r e  a n d  t h e  f r a g m e n t a t i o n s  o f  L - 2  was  s h o w n  b y  l o s s  
o f  - C H 3 ( m / e  = 3 2 4 ,  M+ - 1 5 ) ,  l o s s  o f - C H 2 - C 0 - C H 3 ( m / e  = 2 8 2 ,  
M-1" - 5 7 )  l o s s  o f  - C 0 0 - C H 3 ( m / e  = 2 8 0 ,  M"1" - 5 9 )  a n d  l o s s  o f  
CH3 C00H ( m / e  = 2 7 9 ,  M+ - 6 0 ) .
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By e v i d e n c e s  o f  IR a n d  *H-NMR o f  A c - 1  a n d  A c - 2  
w h i c h  w e r e  s h o w e d  t h a t  A c - 1  a n d  A c - 2  w e r e  d i a c e t y l a t e d  
p r o d u c t s  o f  c a s s i n e  a n d  i s o - 6 - c a s s i n e  ; O - a c e t y l a t i o n  o f
Ac -  1 : })maLX = 1 , 7 4 0 a n d  1 , 2 4 0  cm 1 ; 5 = 2 . 0 6  ( ร ,  3H) ppm,
A c -  2 ะ ไ) = 1 , 7 4 0max a n d  1 , 2 4 0  cm 1 ; 0 = 2 . 0 7  « ร , 3H) p pm.
a n d N - a c e t . y  l a t  i o n o f  A c - 1  ะ 1 1 1 = 1 , 6 4 0  cm 1 ; <5 = 2 . 1 2
( ร , 3 H > ppm , A c - 2 : ไ)̂x = 1 , 6 4 5  cm" 1 ; <5 = 2 . 10 ( ร ,  3H> ppm,
i t  c o u l d  b e  s u m m a r i z e d  L - 2  t o  b e  a c e t y l  d e r i v a t i v e  o f  
c a s s i n e  o r  i s o - 6 - c a s s i n e  t h a t  i s  s u b s t i t u t e d  a t  p o s i t i o n  
3 , r e s p e c t  i v e l y .

T h e r e f o r e  s t r u c t u r e  o f  L - 2  i s  2 - m e t h y l - 3 - a c e t y l -
6 - ( 1 1 - o x o d o d e c y l ) p i p e r i d i n e ,  w h i c h  i s  s h o w n  b e l o w  ( 1 0 0 )

( 1 0 0 )



5 5

L - 3  ะ T h i s  c o m p o u n d s  ( 3 0 0  mg,  5 . 8  mg%) w e r e  w h i t e  n e e d l e  
c r y s t a l s .  L - 3  wa s  f r e e l y  s o l u b l e  i n  c h l o r o f o r m  a n d  
m e t h a n o l ,  s l i g h t l y  s o l u b l e  i n  h e x a n e  a n d  i n s o l u b l e  
i n  w a t e r .

M. w.  ะ 2 9 7  (EIMS)

M . p .  ะ 7 1 - 7 2  ° c

TLC Rf v a l u e s a n d r e s u l t  o f  d e t e c t i o n we:
a s f o l l o w -

Rf v a l u e 0 . 6 0 i n s o l v e n t s y s t e m A
0 . 7 0 i n s o l v e n t s y s t e m B
0 . 5 5 i n s o l v e n t s y s t e m c
0 . 5 5 i n s o l v e n t s y s t e m D
0 . 6 9 i n s o l v e n t s y s t e m E

i  f l u o r e s c e n t  a t  u v  2 5 4  nm.  
i i  b r o w n  s p o t  ( p o s i t i v e  r e s u l t )  w i t h  i o d i n e  v a p o u r ,  

i i i  o r a n g e  s p o t  ( p o s i t i v e  a l k a l o i d a l  r e s u l t )  w i t h  
D r a g e n d o r f f ’ ร r e a g e n t .

i i i i  q u e n c h i n g  ( s e c o n d a r y  a m i n e )  w i t h  f l u o r e s c a r m i n e

UV 0 \ ( i n  CHC13 ) = 2 4 2  nm
( f i g u r e  2 5 )

IR ะ ( f i g u r e  26 a . )
^ ( c œ ' 1 ) = 3 , 4 0 0 - 3 , 3 0 0

2 , 9 0 0 - 2 , 8 5 0  
1 , 7 0 5
1 , 4 1 5 - 1 , 4 7 0
1 , 3 6 0

0 - H ,  N-H s t r e c h i n g  
C-H s t r e c h i n g  o f  CH3 , CH2 
c = 0  s t r e c h i n g  o f  k e t o n e  
C-H b e n d i n g  ( a s y m m e t r i c )  
C-H b e n d i n g  ( s y m m e t r i c )
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MS ะ ( f i g u r e  2 7 ) ,  EIMS.
m / e  (% r e l a t i v e )  = 298  ( M _' '  + 1 X 0 . 4 5 ) ,  2 9 7 (M+ ) < 1 . 6 6 ) ,

2 8 2 ( 1 . 5 4 ) ,  2 5 4 ( 0 . 6 4 ) ,  2 4 0 ( 7 . 8 5 ) ,  
2 3 8 ( 1 . 7 9 ) ,  2 2 2 ( 0 . 8 6 ) ,  2 1 2 ( 0 . 7 4 ) ,  
1 5 6 ( 0 . 5 8 ) , 1 1 4 ( 1 0 0 . 0 ) ,  9 6 ( 9 . 6 8 )  . 13

1 H-NMR ะ ( f i g u r e  28 a . )
c h e m i c a l  s h i f t  m u l t i p l i c i t y  No .  o f  p r o t o n  ( Re m a r k )

1 . 0 8 d o u b l e t 3H (CH3 a t  C - 2 )
1 . 2 7 ร i n g l e t 18H (CH 2 o f  s i d e  c h a i n )
2 . 1 3 ร i n g l e t 3H <CH, a d j a c e n t  t o  c = 0 )
2 . 4 2 t r i p l e t 2H (CH, a d j a c e n t  t o  c = 0 )
2 . 7 4 m u l t i p l e t 1H, 1H (H a t  C - 2 ,  C - 6 )
3 . 5 4 ร i n g l e t 1H (H a t  C - 3 )

1 3 C-NMR ะ ( f i g u r e  2 9 ,  t a b l e  4 ; p a g e  4 7 )

L - 3  w a s  i d e n t i f i e d  b y  Rf  v a l u e s  on  TLC a l o n g  w i t h  
t h e  a u t h e n t i c  s a m p l e  ( c a s s i n e )  a n d  a l l  s p e c t r a l  d a t a s ,  
c o m p a r e d  w i t h  t h o s e  o f  t h e  known c o m p o u n d  i n  t h e  l i t e r a t u r e  
( 1 5 , 1 7 , 1 4 5 )  a n d  o f  t h e  a u t h e n t i c  s a m p l e  ( c a s s i n e ) ,  t o  b e  
c a s s i n e  ( 1 0 1 ) .

H C "
3 ^ (C H ,2 ) - C-CH3

( 1 0 1 )  C a s s  i n e
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T h e  i n f r a r e d  s p e c t r u m  o f  L - 3  w a s  i d e n t i c a l  t o  
t h a t  o f  t h e  a u t h e n t i c  c a s s i n e  ( f i g u r e  26  b .  ) a n d  was  
s h o w n  t h e  p r e s e n c e s  o f  c a r b o n y l ,  h y d r o x y l  a n d  s e c o n d a r y
a m i n e  g r o u p s .

T h e  m o l e c u l a r  i o n  p e a k  a n d  t h e  f r a g m e n t a t i o n s  i n  
t h e  m a s s  s p e c t r u m  o f  L - 3 ;  m / e  = 2 9 7  (M+ ) ,  2 8 2  (M - CH3 ) ,  
2 4 0  ( M ^ - 5 7 ,  s p e c i f i c  l o s s  o f  -CHE- C 0 - C H 3  m o i e t y  o f  t h i s  
2 - d o d e c a n o n e  s i d e  c h a i n  ) ,  1 1 4  ( b a s e  peak- » ,  w e r e  v e r y  s i m i l a r  
t o  t h o s e  o f  c a s s i n e  ( 1 5 ,  1 7 ) .

T h e  1 H-NMR s p e c t r u m ' o f  L - 3  was  i d e n t i c a l  t o  t h a t  
o f  t h e  a u t h e n t i c  c a s s i n e  ( f i g u r e  28 b ) . The  s i g n a l  o f  
c a r b i n o l  p r o t o n  a t  p o s i t i o n  3 ( 5 =  3 . 5 4  ppm,  s i n g l e t )  
w i t h  t h e  w i d t h  a t  h a l f  h e i g h t  (ผ 1 / 2  = 6  Hz)  was  known t o  
b e  c h a r a c t e r i s t i c  o f  an  e q u a t o r i a l  p r o t o n  i n  t h e  3 - p i p e r i -  
d i n o l  d e r i v a t i v e s  ( 1 4 9 ) .

T h e  1 3 C-NMR s p e c t r u m  o f  L - 3  was  a l s o  s i m i l a r  t o  
t h a t  o f  c a s s i n e ( 1 4 5 ) .  T h e  h i g h e r  c h e m i c a l  s h i f t  o f  c a r b o n  
a t  p o s i t i o n  2 a n d  6  o f  p i p e r i d i n e  r i n g  p r o v i d e d  e v i d e n c e  
f o r  cis-2,6 - d i a l k y l  p i p e r i d i n e  ( 1 5 0 ) .
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L - 4  ะ T h i s  c o m p o u n d  ( 1 5 0  m g , 2 . 9  mg%) w a s  c l e a r -
c o l o u r l e s s  o i l .  L - 4  was  v e r y  m i s c i b l e  w i t h  
c h l o r o f o r m  a n d  m e t h a n o l .

M.w.  ะ 2 9 7  (EIMS)

TLC Rf  v a l u e s  a n d  r e s u l t s  o f  d e t e c t i o n  w e r e  s u m m a r i z e d  
a s  f o l l o w

0 . 4 2 i n s o l v e n t s y s t e m A
0 . 4 4 i n s o l v e n t s y s t e m B
0 . 3 3 i n s o l v e n t s y s t e m c
0 . 3 6 i n s o l v e n t s y s t e m D
0 . 5 2 i n s o l v e n t s y s t e m E

i  f l u o r e s c e n t  a t  uv 2 5 4  nm.  
i i  b r o w n  s p o t  ( p o s i t i v e  r e s u l t )  w i t h  i o d i n e  v a p o u r . ,  

i i i  o r a n g e  s p o t  ( p o s t i v e  a l k a l o i d a l  r e s u l t )  w i t h  
D r a g e n d o r f f ’ ร r e a g e n t .

i i i i  q u e n c h i n g  ( s e c o n d a r y  a m i n e )  w i t h  f l u o r e s c a r m i n e

UV ะ ^  max ( i n  CHC13 )
ะ ( f i g u r e  3 0 )

IR ะ ( f  i g u r e  3 1 a . )

x (CM- 1 ) = 3 , 4 0 0
2 , 9 5 0 , 2 8 9 0  
1 , 7 1 5
1 , 4 3 0 - 1 , 4 6 0  
1 , 3 6 0

= 2 4 2  nm

0 - H , N - H  s t r e c h i n g  
C-H s t r e c h i n g  
c =0  s t r e c h i n g  o f  k e t o n e  
C-H b e n d i n g  ( a s y m m e t r i c )  
C-H b e n d i n g  ( s y m m e t r i c )
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MS ะ ( f i g u r e  3 2 )
m /  e  (  % r e l a t  i v e )  =  2 9 8  ( - M +  +  l  )  ( 0 . 8 8 ) , 2 9 7 ( M ^ )  ( 1 . 9 0 ) , 2 8 2

( 1 . 3 8 ) ,  2 4 0 ( 5 . 9 2 ) ,  2 3 8 ( 1 . 5 8 ) ,  2 1 2  
( 0 . 8 4 ) , 1 1 4 ( 1 0 0 . 0 ) ,  9 6 ( 8 . 3 ) .

1 H-NMR ะ ( f i g u r e  33 a . )
c h e m i c a l  s h i f t  m u l t  i p l i c i t y  N o . - o f  p r o t o n  ( r e m a r k )

1 . 1 2 d o u b l e t 3H (CH3 a t  C - 2 )
1 . 2 6 s i n g l e t 18H (CH2 o f  s i d e c h a i n )
2 . 1 3 ร i n g l e t 3H (CH3 a d j a c e n t c = 0 )
2 . 4 2 t r i p l e t 2H (CH2 a d j a c e n t c = 0 )
3 . 0 8 m u l t i p l e t 1H (H a t C- 6  )
3 . 14 m u l t  i p l e t 1H (H a t C - 2 )
3 . 6 8 ร i n g l e t 1H (H a t C- 3  )

1 3 C-NMR ะ ( f i g u r e  3 4 ,  t a b l e  4 ; p a g e  4 7 )

T h e  Rf  v a l u e s  on TLC o f  L - 4  g a v e  t h e  s a me  v a l u e s  
o f  t h e  a u t h e n t i c  i s o - 6 - c a s s i n e . T h e  m a s s  s p e c t r u m  o f  L - 4  
wa s  s i m i l a r  t o  t h o s e  o f  c a s s i n e ( 1 5 )  a n d  i s o - 6 - c a s s i n e  ( 1 6 ,  
1 7 ) ,  w h i l e  t h e  IR a n d  1 H-NMR s p e c t r a  o f  L - 4  w e r e  v e r y  
s i m i l a r  t o  t h o s e  o f  a u t h e n t i c  i s o - 6 - c a s s i n e  ( f i g u r e  3 1 b .  
a n d  3 3 b . ) .  T h e  w i d t h  a t  h a l f  h i g h t  ( พ 1 / 2 = 1 8  H= ) o f  L - 4
v e r y  b r o a d  s i n g n a l  o f  c a r b i n o l  p r o t o n  a t  p r o s i t i o n  3 
s u g g e s t e d  t h e  a x i a l  c a r b i n o l  p r o t o n ( 1 4 9 ) .

T h e  1 3 C-NMR o f  L - 4 ,  a s  w e l l  o t h e r  s p e c t r a l  d a t a s ,  
wa s  s i m i l a r  t o  t h a t  o f  i s o - 6 - c a s s i n e  ( 1 4 4 ) .  T h e  l o w  
c h e m i c a l  s h i f t s  o f  c a r b o n  i n  p i p e r i d i n e  r i n g  i n d i c a t e d  
t h a t  s t r u c t u r e  o f  L - 4  was  trans-2,6 - d i a l k y l  p i p e r i d i n e
( 150)  .
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A c c o r d i n g  t o  m o s t l y  i n f o r m a t i o n s  o b t a i n e d  f r o m  
L - 4 ,  i t  was  a b l e  t o  i d e n t ' i f y  L - 4  t o  b e  i s o  - 6 -  c a s s i n e  
( 1 0 2 )

B Q \

Hy '  N ' ^ ( C H * ) - C - C H 3

( 1 0 2 ) I s o - 6 - c a s s  i n e
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L - 5  ะ T h i s  compound (8 0  m g , 1 . 5  mg%) was  p a l e  y e l l o w
o i l .  L - 5  was m i s c i b l e  w i t h  c h l o r o f o r m  and m e t h a n o l .

M.พ. ะ 325  (EIMS)

TLC ะ Rf v a l u e s  and r e s u l t s  o f  d e t e c t i o n  were  s u m m a r i z e d  
a s  f o l l o w

0 . 5 7 i n s o l v e n t s y s t e m A
0 . 7 9 i n s o l v e n t s y s t e m B
0 . 6 3 i n s o l v e n t s y s t e m c
0 . 6 2 i n s o l v e n t s y s t e m D
0 . 7 5 i n s o l v e n t s y s t e m E

i  f l u o r e s c e n t  a t  u v  254  nm.  
i i  brown s p o t  ( p o s i t i v e  r e s u l t )  w i t h  i o d i n e  v a p o u r ,  

i i i  o r a n g e  s p o t  ( p o s t i v e  a l k a l o i d a l  r e s u l t )  w i t h  
D r a g e n d o r f f ’ ร r e a g e n t .

i i i i  q u e n c h i n g  ( s e c o n d a r y  a m i n e )  w i t h  f l u o r e s c a r m i n e

UV ะ m01̂  ( i n  CHC13 )
ะ ( f i g u r e  35)

IR ะ ( f i g u r e  36)
^ x ( cm ) = 3 , 4 0 0 - 3 , 3 0 0  

2 , 9 5 0 , 2 , 8 5 0  
1 , 7 1 0
1 , 4 1 5 - 1 , 4 7 0
1 , 3 7 0

= 242 nm

0 -H , N - H  s t r e c h i n g  
C-H s t r e c h i n g  o f  CH3 ,CH2 
c = 0  s t r e c h i n g  o f  k e t o n e  
C-H b e n d i n g  ( a s y m m e t r i c )  
C-H b e n d i n g  ( s y m m e t r i c )
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MS ะ ( f i g u r e  3 7 )
m/ e  ( %re l a t  i v e  ) = 3 2 6  ( mV  1 ) ( 0 . 0 2  ) , 3 25  ( M4- ) ( 0 . 1 2  ) , 3 10  ( 0 . 1 1  ) ,

28 2 ( 1 . 4 8 ) ,  2 6 8 ( 0 . 9 2 ) , 2 4 0 ( 6 . 8 4 ) , 2 1 2 ( 0 . 7 5 ) ,
1 4 9 ( 3 . 2 5 ) , 1 1 4 ( 1 0 0 . 0 ) , 9 6 ( 8 . 7 6 )  .

1H-NMR ( f  i g u r e 3 8 )
chem i c a l s h i f t m u l t i p l i c i t y N o . o f  p r o t o n  ( r e m a r k )

1 . 10 d o u b l e t 3H (CH3 a t  C - 2 )
1 . 26 ร i n g l e t 2H (CH2 o f  s i d e c h a i n )
2 . 13 ร i n g l e t 3H <CH3 a d j  a c e n t t o  c = 0 )
2 . 42 t r i p l e t 2H <CH2 a d j  a c e n t t o  c = 0 )
2 . 76 m u l t i p l e t . 1H (H a t C- 6  )
2 . 76 m u l t r i p l e t 1H (H a t C - 2 )
3 . 56 ร i n g l e t 1H (H a t C - 3 )

L -  5 h a d IR s p e c t r u m q u i t e s i m i l a r  t o  c a s s i n e ,
s u g g e s t e d t h e  s t r u c t u r e  o f  L - 5 may s i m i l a r  t o  c a s ร i n e .
T h e  Ma s s s p e c t r u m o f  L - 5  s h o w e d m o l e c u l a r  i o n  p e a k  = 3 2 5 ,
c o r e s s e p o n d i n g  t o  m o l e c u l a r  f o r m u l a r  C2 0 H3 gNO2 , w i t h  t h e  
f r a g m e n t a t i o n s  m / e  = 3 1 0 ( M + -  1 5 ) ,  2 6 8 ( M -  5 7 )  a n d  = 1 14  
( b a s e  p e a k )  i n d i c a t e d  t w o  f u r t h e r  m e t h y l e n e  g r o u p s  w e r e  
e x t e n d e d  f r o m  2 - d o d e c a n o n e  s i d e  c h a i n  o f  c a s s i n e  o r  
i s o - 6 - c a s s i n e . T h e r e f o r e  L - 5  c o u l d  b e  c a s s i n i c i n e ( 1 0 3 ) 
( 1 5 )  o r  s p e c t a l i n e  ( 1 0 4 ) ( 1 6 ) .  S t u c t u r e s  a r e  s h o wn  b e l o w .

( 1 0 3 )  C a s s i n i c i n e ( 1 0 4 )  S p e c t a l i n e
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D i s c u s s i o n

S t e r e o c h e m i s t r y  o f  c o m p o u n d  L - 2  a n d  L - 5  a r e  n o t  
c o n f i r m e d ,  f o r  t h e s e  f o l l o w i n g  r e a s o n s ,  i t  wa s  s u g g e s t e d  
L - 2  t o  b e  3 - a c e t y l  d e r i v a t i v e  o f  i s ô - 6 - c a s s i n e

1 .  C a s s i n e  i s  mo r e  s t a b l e  t o  b e  a c e t y l a t e d  t h a n  
i s o - 6 - c a s s i n e ,  b e c a u s e  o f  i n t r a m o l e c u l a r  h y d r o g e n - b o n d i n g  
b e t w e e n  h y d r o x y l  g r o u p  a t  p o s i t i o n  3 a n d  t h e  N a t o m  o f  
p i p e r i d i n e  n u c l e u s  o f  c a s s i n e  i s  m o r e  f l a v o r a b l e  t h a n  
i s o - 6 - c a s s i n e  ( 1 6 ) .

2 .  C a r b o n - 1 3  s p e c t r u m  o f  L - 2  i s  q u i t e  s i m i l a r  t o  
t h a t  o f  i s o - 6 - c a s s i n e , e s p e c i a l l y  c h e m i c a l  s h i f t s  o f  c a r b o n  
a t o m s  o f  p i p e r i d i n e  n u c l e u s .

Mo r e  e x p e r i m e n t s  s h o u l d  b e  n e e d e d  t o  c o n f i r m  t h e  
s t e r e o c h e m i s t r y  o f  L - 2 ,  a n d  o f  L - 5  w i t h  h i g h  r e s o l u t i o n  
s p e c t r o s c o p i c  m e t h o d s .

Some  b i o l o g i c a l  a c t i v i t i e s  t h a t  a l k a l o i d s  f r o m  t h e  
f l o w e r s  o f  Cassia spectabilis DC. c o u l d  b e  e x p e c t e d  t o  
p o s s e s s  a n d  c o n c e r n  5 a r e  l o c a l  a n e s t h e t i c ,  c h o l i n e r g i c ,  
a n d  a n t i m a l a r i a l  a c t i v i t i e s .

1 .  L o c a l  A n e s t h e t i c  A g e n t s
C o c a i n e ( 1 0 5 ) i s  an a l k a l o i d  f r o m  t h e  l e a v e s  o f  Erythroxylon coca a n d  o t h e r  s p e c i e s  o f  E r y t h r o x y l o n  

( E r y t h r o x y l a c e a e ) ,  t h a t  h a s  l o c a l  a n e s t h e t i c  p r o p e r t y .  
C o c a i n e  i s  a  p r o t o t y p e  t o  d e v e l o p e  o t h e r  s y n t h e t i c  l o c a l  
a n e s t h e t i c  a g e n t s ,  e s p e c i a l l y  b e n z o i c  a c i d  d e r i v a t i v e s  
s u c h  a s  p r o c a i n e ( 1 0 6 )  w h i c h  m o l e c u l e s  m u s t  b e  c o n t a i n e d  o f
a r o m a t i c  p o r t i o n  ( A ) - i n t e r m e d i a t e  c h a i n  ( B ) - a m i n e  p o r t i o n
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( 0 ( 1 5 1 ) .

/ แ 3

( 1 0 5 ) C o c a i n e
O j
IIAryl group—cj —I 

A  '

( 1 0 6 ) P r o c a i n e

" ! / Rl น  (CH 2) „ | - n '
B * c \ 2

A l k a l o i d  L - l  e x i s t s  t h e  r e q u i r e d  s t r u c t u r e  o f  e s t e r  
o f  b e n z o i c  a c i d  l o c a l  a n e s t h e t i c  d e r i v a t i v e s ,  a s  b e n z o i c  
a c i d  ( A ) - ( CH„ - CH„ - ) ( B ) - s e c o n d a r y  a m i n o  g r o u p s  o f  p i p e r i d i n e  
r i n g  ( C ) .
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2 .  C h o l i n e r g i c  A g e n t s
A c e t y l c h o l i n e  ( 1 0 8 ) a n d  r e l a t e d  c o m p o u n d s ;  

c h o l i n e r g i c  a g o n i s t s  s u c h  a s  m e t a c h o l i n e  c h l o r i d e  ( 1 0 9 ) 
r e q u i r e  s t r u t u r e  w h i c h  h a s  e s t e r  g r o u p  a n d  t r i m e t h y l a m m o -  
n i u m  g r o u p s  ( R - N + (CH3 ) 3 ; R= - C - C - )  .'- S t e r e o c h e m i s t r y  o f  
c o m p o u n d s  c o n t a i n i n g  a  c h o l i n e  c o m p o n e n t  ( i . e . ,  0 - C - C -  
N ^ C C H ^ 3 ) h a v e  a  p r e f e r r e d  s y n c l i n a l ( g a u c h e ) c o n f o r m a t i o n  
w i t h  t h e  t o r s i o n  a n g l e  ( T2 )  v a l u e s  r a n g i n g  f r o m  6 8 - 8 9 ° .

CH 0
I!CH3 - N - C H 2 CH3 - 0 - C - C H .  

CH

ÇH 3 ÇH 3 f l
c h 3 - n - c h 2 c h - o - c - c h 3

CH„

Cl '

( 1 0 8 )  A c e t y l c h o l i n e  ( 1 0 9 ) M e t a c h o l i n e  C h l o r i d e

\ +l /

G a u c h e  c o n f o r m a t i o n  o f  A c e t y l c h o l i n e

f tC H 3 -C -0 -

HC-
f tN / ^ N '(CH2)-C-CH 

H 10 3

L - 2  C 2 - m e t h y l - 3 - a c e t y l - 6 - ( 1 1 - o x o d o d e c y l ) - p i p e r i d i n e 3

L - 2  h a s  a c e t y l  e s t e r  g r o u p ,  s e c o n d a r y  a m i n e  g r o u p *
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i n  i t s  s t r u c t u r e ,  i f  L - 2  i s  d e r i v a t i z e d  t o  q u a t e r n a r y  am­
moni um g r o u p  i t  m i g h t  p r o v i d e  s o m e  c h o l i n e r g i c  a c t i v i t y .

3 .  A n t i m a l a i a l s
Q u i n i n e  ( 1 1 0 ) a n d  o t h e r  C i n c h o n a  a l k a l o i d s  

c o n t a i n  p i p e r i d i n e  r i n g  i n  t h e i r  q u i n u c l i d i n e  r i n g s ( 1 1 1 ) . 
A l k a l o i d  f r o m  D i c h r o a  f e b r i f u g a ; f e b r i f u g i n e ( 1 1 2 ) , a s  w e l l  
a s  s y n t h e t i c  4 - q u i n o l i n e m e t h a n o l ; m e f l o q u i n e  ( 1 1 3 ) a l s o  
h a v e  p i p e r i d i n e  r i n g  a s  t h e i r  s i d e  c h a i n s .

( 1 1 0 )  Q u i n i n e ( 1 1 1 )  Q u i n u c l i d i n e

( 1 1 2 ) F e b r i f u g i n e  ( 1 1 3 ) M e f l o q u i n e

A l l  i s o l a t e d  a l k a l o i d s  f r o m  t h e  f l o w e r s  o f  Cassia spectabi1 is DC.  i n  t h i s  r e s e a r c h  h a v e  p i p e r i d i n e  
n u c l e u s  i n  t h e i r  s t r u c t u r e s  a n d  m i g h t  b e  c o n c e r n e d  w i t h
a n t i m a l a r i a l  p r o p e r t y .
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C o n c l u s i o n

T h e r e  a r e  a b o u t  30 f a m i l i e s ,  140 s p e c i e s  i n  p l a n t  
k i n g d o m  t h a t  a r e  r e p o r t e d  t o  c o n t a i n  p i p e r i d i n e  a l k a l o i d s .  
( 3 9 - 6 8 ,  8 8 - 1 4 1 )  .

I n  t h i s  r e s e a r c h ,  f i v e  p i p e r i d i n e  a l k a l o i d s  we r e  
i s o l a t e d  by  mean  o f  c h r o m a t o g r a p h y  a nd  i d e n t i f i e d  t h e i r  
s t r u c t u r e s  on  t h e  b a s i s  o f  c h e m i c a l  a n d  s p e c t r o s c o p i c -  
m e t h o d s  .

L - l  w as  i d e n t i f i e d  t o  b e  2 - m e t h . y l - 3 - b e n z o . y l o x y - 6 - i . i l  
- o x o d o d e c y l ) p i p e r i d i n e ,  ( 2 a ,  3 a , 6 p ) and  L - 2  t o  b e  2 - m e t h y l -  
3 - a c e t y  1 - 6  -  ( l ï - o x o d o d e c . y  1 ) p i p e r i d i n e .  T h e s e  t w o  c om p o u n d s  
a r e  p i p e r i d i n e  a l k a l i o d s  w h i c h  h a v e  n e v e r  b e e n  r e p o r t e d  
t o  b e  f o u n d  i n  t h i s  p l a n t  o f  C a s s i a  s p e c t a b i l i s  DC. ,  
p r e v i o u s l y .  L-.3 w as  c a s s i n e  a n d  L-4  was  i s o - 6 - c a s s i n e , 
w h i l e ' ' L - 5 w as  s p e c t a l i n e  o r  c a s s i n i c i n e  ( 1 5 -  18 ; .
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