
CHAPTER IV

RESULTS AND DISCU SSIONS

I n  t h i s  r e s e a r c h ,  p o t e n t i a l  p r o d r u g s  o f  v a l p r o i c  
a c i d  a n d  m o n o u r e i d e  a n a l o g u e s  o f  v a l p r o i c  a c i d  w e r e  
s y n t h e s i z e d .  V a l p r o i c  a c i d  w a s  s y n t h e s i z e d  a c c o r d i n g  t o  
t h e  p r o c e d u r e  o f  P o r u b e k  e t  a l .  ( 1 9 8 9 )  V a l p r o i c  a c i d  w a s ,  
t h e n ,  c o n v e r t e d  t o  t h e  a c i d  c h l o r i d e ,  w h i c h  may b e  
p r e p a r e d  b y  a n y  c o n v e n t i o n a l  m e t h o d s .  H e r e ,  v a l p r o i c  a c i d  
w a s  a l l o w e d  t o  r e a c t  w i t h  t h i o n y l  c h l o r i d e  a t  room  
t e m p e r a t u r e .  T h i s  m e t h o d  w a s  p r e f e r a b l y  a t t r a c t i v e  d u e  t o  
t h e  s m o o t h  r e a c t i o n  a n d  t h e  p r o d u c t s  c a n  b e  u s e d  i n  t h e  
n e x t  r e a c t i o n  w i t h o u t  p u r i f i c a t i o n .

( N , N - d i m e t h y l a m i n o e t h y l ) - 2 - p r o p y l p e n t a n o a t e

T h i s  c o m p o u n d  r e p r e s e n t s  e s t e r  t y p e ,  t h e  a c i d  
c h l o r i d e  w a s  a l l o w e d  t o  r e a c t  d i r e c t l y  w i t h  N , N -  
d i m e t h y l a m i n o e t h a n o l  i n  b e n z e n e .  I n  f a c t ,  N , N -
d i m e t h y l a m i n o e t h a n o l  p o s s e s s e s  t wo  n u c l e o p h i l i c  m o i e t i e s  
i n  i t s  m o l e c u l e ,  ( h y d r o x y l  and a m i n o  g r o u p s ) .  
D i m e t h y l a m i n o  m o i e t y ,  i n  c o n t r a s t  t o  h y d r o x y l  m o i e t y ,  i s  
b e t t e r  n u c l e o p h i l e ,  b u t  i t  c a n n o t  b e  c o n v e r t e d  t o  an  
a m i d e ,  f o r  t h i s  r e q u i r e s  l o s s  o f  p r o t o n  f r o m  t h e  n i t r o g e n  
a t o m  and t e r t i a r y  a m i n e  i n t e r m e d i a t e  ( XXXIX)  h a s  n o  p r o t o n  
t o  l o s e .  As t h e  a m i n o  m o i e t y  a t t a c k s  t o  e l e c t r o p h i l i c
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c a r b o n y l  o f  a c i d  c h l o r i d e ,  t h e  i n t e r m e d i a t e  f o r me d  may 
d e co m po s e  i n t o  i t s  p a r e n t  compounds ,  o r  i t  may l o s e  
c h l o r i d e  i o n  t o  f o r m an N-acylammonium i o n  (XL) wh i ch  i s  
u n s t a b l e ,  s e n s i t i v e  t o  m o i s t u r e ,  and r e a d i l y  h y d r o l y s e d  a s  
f o l l o w i n g .

0
(C3H7 ) 2CH-C-C1 + HOCH2CH2N(CH3 ) 2

- C l
(C3H7 )CH-C ____ ►

HOCH2CH2N(CH3 ) 2

XXXIX

0 c h 3 h 20 0
(C3H 7 ) CH-C-H(CH2 ) 2OH ------*■  (C3H7 ) 2CHCOH + HOCH2CH2N(CH3 ) 2

CH3 C l "  HC1

XL
On t h e  o t h e r  h a n d ,  when t h e  h y d r o x y l  m o i e t y  o f  

N, N - d i m e t h y l a m i n o e t h a n o l  a t t a c k s  t o  c a r b o n y l  o f  a c i d  
c h l o r i d e  a s  f o l l o w i n g .
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The i n t e r m e d i a t e  (XLI)  l o s e s  t h e  o x y g e n a t e d  p r o t o n  
w h i l e  t h e  c h l o r i n e  i s  e x p e l l e d  t o  form h y d r o g e n  c h l o r i d e  
and t h e  c o r r e s p o n d i n g  amino e s t e r .  The h y d r o g e n  c h l o r i d e  
f o r me d  i s  n e u t r a l i z e d  w i t h  p o t a s s i u m  c a r b o n a t e .

The IR s p e c t r u m  o f  ( N , N-dimet ' ny  l a m i n o e t h y  1 ) - 2 -  
p r o p y l p e n t a n o a t e  ( F i g u r e  3 )  showed a s t r o n g  c=0 s t r e t c h i n g  
a b s o r p t i o n  p e a k  a t  1735 cm- *, a p e a k  a t  1163 cm * f o r  t h e  
C-0  s t r e t c h i n g  v i b r a t i o n ,  t h e  p e a k  a t  1458 cm * f o r  
( C H g ^ - N  s c i s s o r i n g  v i b r a t i o n  and t h e  C-H s t r e t c h i n g  
v i b r a t i o n s  showed in  t h e  r e g i o n  2 7 8 0 - 2 9 8 0  cm- *. The *H- 
NMR s p e c t r u m  ( F i g u r e  4 )  showed t h e  p e a k  a t  c h e m i c a l  s h i f t  
4 . 1 9  ppm ( t r i p l e t ,  2H ) f o r  m e t h y l e n e  p r o t o n s  a d j a c e n t  t o  
oxygen  e s t e r ,  t h e  p e a k  a t  2 . 5 7  ppm ( t r i p l e t ,  2H) f o r  
m e t h y l e n e  p r o t o n s  a d j a c e n t  t o  n i t r o g e n  a tom,  t h e  p e a k s  a t  
0 . 9 2  ppm ( m u l t i p l e t ,  6H ) f o r  two m e t h y l  p r o t o n s  and t h e  
p e a k s  a t  1 . 3 8  -  1 . 6 1  ppm ( m u l t i p l e t ,  8H) f o r  two e t h y l e n e  
p r o t o n s  o f  t h e  a l k y l  s i d e  c h a i n .  The p e a k  a t  2 . 2 9  ppm 
( s i n g l e t ,  7H) r e p r e s e n t e d  6 m e t h y l  p r o t o n s  a d j a c e n t  t o  
n i t r o g e n  a tom and 1 m e t h i n e  p r o t o n  wh i ch  a p p e a r e d  a t  a b o u t  
t h e  same c h e m i c a l  s h i f t .  By c o m p a r i s o n  w i t h  *H-NMR 
s p e c t r u m  o f  2 - p r o p y l p e n t a n o i c  a c i d  and i t s  d e r i v a t i v e s ,  
t h e  m e t h i n e  p r o t o n  o f  e a c h  compound showed t h e  c h e m i c a l  
s h i f t  a t  a b o u t  2 . 1  -  2 . 4  ppm. T h i s  o b s e r v a t i o n s  c o n f i r m e d  
t h e  a bove  a s s i g n m e n t .
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The compound o b t a i n e d  was a l i q u i d  s t a t e ,  u n s t a b l e  
and e a s i l y  v a p o r i z e  a t  room t e m p e r a t u r e .  A t t e m p t  t o  
c o n v e r t  t h i s  compound i n t o  s o l i d  s t a t e  by f o r m a t i o n  i n t o  
i n o r g a n i c  s a l t s  s u c h  a s  HC1, พ2ร0^ o r  o r g a n i c  s a l t s ,  
s u c c i n a m a t e ,  c i n n a m a t e  was u n s u c c e s s f u l .  T h i s  compound 
was e x p e c t e d  t o  be  h y d r o l y s e d  t o  v a l p r o i c  a c i d  a s  
f o l l o w i n g .

0
(C3H7 ) 2CH-C-0CH2CH2N(CH3 )2

h y d r o l y s e d 0
(C3H7 ) 2CH-C-OH

HOCH2CH2N(CH3 ) 2
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( H , N- d i e t h y l a n i n o n e t h y 1 ) - 2 - p r o p y l p e n t a m i d e

T h i s  compound r e p r e s e n t s  N-Mannich  b a s e  
d e r i v a t i v e .  I t  was known t h a t  Mannich  r e a c t i o n  c o n c e r n s  
t h e  r e a c t i o n  o f  ami ne  ( 1 °  o r  2 ° ) ,  f o r m a l d e h y d e  and a 
compound c o n t a i n i n g  a h i g h l y  a c t i v e  h yd r o g e n  a tom,  s u c h  
a s  v a r i o u s  a m i d e s ,  i m i d e s ,  c a r b a m a t e s  o r  h y d a n t o i n s .  In  
o r d e r  t o  s y n t h e s i z e  t h i s  t y p e  o f  p r o d r u g ,  v a l p r o i c  a c i d  
was c o n v e r t e d  t o  i t s  p r i m a r y  amide  d e r i v a t i v e ,  v a l p r a m i d e ,  
by t r e a t i n g  v a l p r o y l  c h l o r i d e  w i t h  c o n c e n t r a t e d  ammonia 
s o l u t i o n .  T he n ,  t h e  N-Mannich  b a s e  d e r i v a t i v e  o b t a i n e d  
was a c c o m p l i s h e d  by t h e  r e a c t i o n  o f  v a l p r a m i d e ,  
f o r m a l d e h y d e  and d i e t h y l a m i n e  i n  e t h a n o l .  The a d d i t i o n  o f  
t h e  amine  t o  f o r m a l d e h y d e  u n d e r  t h e  u s u a l  s l i g h t l y  a c i d i c  
r e a c t i o n  c o n d i t i o n  h a s  be en  c o n s i d e r e d  a s  a p o s s i b l e  
p r i m a r y  s t e p  ( H o u s e ,  1 9 7 2 ) .

The r e a c t i o n  i n v o l v e d  n u c l e o p h i l i c  a t t a c k  o f  
n i t r o g e n  l o n e  p a i r  e l e c t r o n s  t o  c a r b o n y l  c a r b o n  o f  
f o r m a l d e h y d e  t o  g i v e  d i e t h y l a m i n o  m e t h a n o l ,  wh i c h  l a t e r  
u n d e r w e n t  d e h y d r a t i o n  t o  g i v e  t h e  c o r r e s p o n d i n g  i mi n i um  
i o n .  Then ,  t h e  m e t h y l e n e  c a r b o n  o f  imin i um i o n  was 
a t t a c k e d  by t h e  l o n e  p a i r  e l e c t r o n  o f , amide n i t r o g e n  t o  
g i v e  ( N, N - d i e t h y l a m i n o m e t h y 1 ) - 2 - p r o p y l p e n t a m i d e
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H 0
L  ï( C2H5 ) 2N=CH2 H2N-CCH(C3H7 ) 2 —  (C2H5 ) 2N-CH2 -NH-CCH(C3H7 ) 2

0I(C2H5 ) 2N-CH2 -NH-CCH(C3H7 >2

The IR s p e c t r u m  o f  ( N, N - d i e t h y l a m i n o m e t h y 1 ) - 2 -
p r o p y l p e n t a m i d e  ( F i g u r e  6 )  showed t h e  p e a k  o f  NH
s t r e t c h i n g  v i b r a t i o n  o f  s e c o n d a r y  amide  a t  3320 cm ^,  CH 
s t r e t c h i n g  v i b r a t i o n  a t  2890 -  2980 cm a s t r o n g
a b s o r p t i o n  p e a k  o f  c=0  s t r e t c h i n g  v i b r a t i o n  ( a m i d e  I )  o f  
s e c o n d a r y  ami de  a t  1650 cm"^,  a s t r o n g  NH b e n d i n g
v i b r a t i o n  ( a m i d e  I I )  a t  1540 cm- ''", C-N s t r e t c h i n g  
v i b r a t i o n  o f  a l i p h a t i c  ami ne  a t  1200 cm  ̂ and  NH o u t  o f  
p l a n e  b e n d i n g  a t  600 -  800 cm- ''". The ■ '"H-NMR s p e c t r u m  
( F i g u r e  7)  showed t h e  p e a k s  a t  c h e m i c a l  s h i f t  0 . 9 2  ppm 
( m u l t i p l e t ,  6H) f o r  two m e t h y l  p r o t o n  and t h e  p e a k s  a t  
1 . 3 8  -  1 . 6 1  ppm ( m u l t i p l e t ,  8H) f o r  two e t h y l e n e  p r o t o n s
o f  a l k y l  s i d e  c h a i n ,  t h e  b r o a d  p e a k  o f  s e c o n d a r y  amide  
p r o t o n  a t  5 . 8 9  ppm ( b r o a d ,  1H),  d o u b l e t  o f  m e t h y l e n e  
p r o t o n s  a t  4 . 2  ppm ( d o u b l e t ,  2H) ,  two m e t h y l e n e  p r o t o n s  o f

amino g r o u p  a t  2 . 5 0  ppm ( q u a r t e t ,  N , 4H) and m e t h i n e
CH2 -

p r o t o n  a t  2 . 1 0  ppm ( m u l t i p l e t ,  1H).  The mass  s p e c t r u m
( F i g u r e  8 )  showed p e a k  a t  m/e  228 f o r  m o l e c u l a r  i o n  p e a k .
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( N, N - d i e t h y l a m i n o m e t h y 1 ) - 2 - p r o p y l p e n t a mi de  was 
e x p e c t e d  t o  a c t  p o s s i b l y  a s  a p r o d r u g  w h i c h  c o n v e r t e d  
s p o n t a n e o u s l y  t o  2 - p r o p y l p e n t a m i d e  a s  t h e  f o l l o w i n g  scheme
I I I .

R-CONH-CH2 - N(C2H5 ) 2 --------►  R-CONH- + CH2 =N+ (C2H5 >2

R-CONH2

h y d r o l y s e d

R-COOH

0
\\HCH + HN(C2H5 ) 2

R -  (C3H7 ) 2CH-

Scheme I I I  P r o p o s e d  b r ea kd o wn  p a t h w a y  of  
( N , N - d i e t h y l a m i n o m e t h y l ) - 2 -
p r o p y l p e n t a m i d e
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2 - p r o p y l p e n t a m i d e , e x p e c t e d  t o  o b t a i n  f rom t h e  
s p o n t a n e o u s  b r e a k d o w n  of  ( N, N - d i e t h y l a m i n o m e t h y 1 ) - 2 -  
p r o p y l p e n t a m i d e , i s  a p o t e n t  a n t i c o n v u l s a n t  a g e n t ,  t h e  
f u r t h e r  h y d r o l y s i s  o f  t h i s  compound r e s u l t s  i n  t h f  p a r e n t  
a n t i c o n v u l s a n t  a g e n t ,  v a l p r o i c  a c i d .

N ( 2 ' - P r o p y l p e n t a n o y l ) - 2 - p y r r o l i d i n o n e

T h i s  compound r e p r e s e n t s  amide  t y p e ,  t h o u g h  i t s  
c h e m i c a l  s t r u c t u r e  i s  i m i d e .  The s y n t h e s i s  o f  t h i s  
compound was a c c o m p l i s h e d  by t h e  r e a c t i o n  o f  2 -  
p r o p y l p e n t a n o y l  c h l o r i d e  and 2 - p y r r o l i d i n o n e  s od i um  i n  
b e n z e n e .  2 - p y r r o l i d i n o n e ,  a l i q u i d  s t a t e  a t  a b ov e  2 5 ° c ,  
was f i r s t  c o n v e r t e d  t o  i t s  sod ium s a l t  by t r e a t i n g  w i t h  
s o d i um  h y d r i d e .  The n ,  N(2 ' - p r o p y l p e n t a n o y l ) - 2 -  
p y r r o l i d i n o n e  was o b t a i n e d  upon o n e - s t e p  r e a c t i o n  o f  t h e  
a bove  r e a c t a n t s .  Wi th  t h i s  s y n t h e t i c  p r o c e d u r e  t h e  
o v e r a l l  y i e l d  was a b o u t  90 p e r c e n t s .

N ( 2 ' - p r o p y l p e n t a n o y l ) - 2 - p y r r o l i d i n o n e  o b t a i n e d  
was an o i l y  l i q u i d  and was p u r i f i e d  by column 
c h r o m a t o g r a p h y .  The c h e m i c a l  s t r u c t u r e  o f  t h e  compound 
was d e t e r m i n e d  by u s i n g  ^H-NMR, ■ '■ Ĉ-NMR, IR and mass  
s p e c t r o m e t r i c  t e c h n i q u e .

The IR s p e c t r u m  o f  N( 2 ' - p r o p y l p e n t a n o y l ) - 2 -  
p y r r o l i d i n o n e  ( F i g u r e  9 )  showed two s t r o n g  c=0 s t r e t c h i n g  
v i b r a t i o n s  a t  1680 cm-1  and 1740 cm- 1 . The p e a k  a t  1680
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cm- -*- r e p r e s e n t e d  amide  c a r b o n y l  and the.  p e a k  a t  1740 cm’ ^
t /■

r e p r e s e n t e d  l a c t a m  c a r b o n y l  w h i c h  a b s o r b e d  a t  h i g h e r  
f r e q u e n c y  t h a n  amide  c a r b o n y l  due  t o  t h e  d e c r e m e n t  o f  
r e s o n a n c e  e f f e c t  i n  r i g i d  m o l e c u l e .  The p e a k s  a t  2890 
2980 cm- '*' r e p r e s e n t e d  CH s t r e t c h i n g  v i b r a t i o n  o f  n o r m a l
a l k a n e .  The p e a k  a t  1350 cm- -*- r e p r e s e n t e d  C-N s t r e t c h i n g  
o f  l a c t a m  r i n g .

The ■ *■ Ĉ-NMR s p e c t r u m  o f  N ( 2 ' - p r o p y l p e n t a n o y 1 ) - 2 -  
p y r r o l i d i n o n e  ( F i g u r e  10)  i n d i c a t e d  9 k i n d s  o f  c h e m i c a l  
s h i f t s ,  wh i ch  w e re  a s s i g n e d  a s  f o l l o w i n g ,  t h e  p e a k  a t  
1 3 . 8 3  ppm r e p r e s e n t e d  two c a r b o n s  a t  p o s i t i o n  5 ' and 3 " ,  
t h e  p e a k  a t  1 6 . 7 0  ppm f o r  c a r b o n  a t  p o s i t i o n  4 and t h e  
p e a k  a t  2 0 . 1 7  ppm f o r  two c a r b o n s  a t  p o s i t i o n  4 ' and 2 ” . 
The c h e m i c a l  s h i f t s  a t  3 3 . 7 7 ,  3 4 . 0 4 ,  4 3 . 0 8  and 4 5 . 5 2  ppm 
r e p r e s e n t e d  c a r b o n s  a t  p o s i t i o n  3 ,  3 ' ,  2 '  and 5 
r e s p e c t i v e l y .  The c a r b o n y l  c a r b o n s  f o r  amide  and l a c t a m  
showed a t  1 7 4 . 6 7  and 1 7 9 . 6 5  ppm r e s p e c t i v e l y .  The *'H-NMR 
s p e c t r u m  o f  N( 2 ' - p r o p y l p e n t a n o y l ) - 2 - p y r r o l i d i n o n e  ( F i g u r e  
11)  showed t h r e e  c h a r a c t e r i s t i c  p e a k s  o f  m e t h y l e n e  p r o t o n s  
i n  2 - p y r r o l i d i n o n e . The p e a k  a t  a b o u t  2 . 0 1  ppm ( q u i n t e t ,  
2H) r e p r e s e n t e d  m e t h y l e n e  p r o t o n s  a t  p o s i t i o n  4 ,  t h e  p e a k  
a t  2 . 6 1  ppm ( t r i p l e t ,  2H) f o r  m e t h y l e n e  p r o t o n s  a t  
p o s i i t o n  3 and t h e  p e a k  a t  3 . 8 1  ppm ( t r i p l e t ,  3H) f o r  
m e t h y l e n e  p r o t o n s  a t  p o s i t i o n  5 .  The f a c t  t h a t ,  i n t e n s i t y  
o f  p r o t o n s  r a t i o  a t  3 . 8 1  ppm was n o t  c o r r e s p o n d e d  f o r  
m e t h y l e n e  p r o t o n s  ( i t  s h o u l d  be o n l y  two p r o t o n s )  t h e  
e x c e e d i n g  p r o t o n  may be  t h e  m e t h i n e  p r o t o n  a t  p o s i t i o n  2 '
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t h a t  showed b r o a d  p e a k  ( q u i n t e t ,  1H) a t  a b o u t  t h e  same< ■
c h e m i c a l  s h i f t .  I n  o r d e r  t o  p r o v e  t h i s  a s s u m p t i o n ,  t h e  
s p i n - s p i n  d e c o u p l i n g  t e c h n i q u e  was u s e d  ( F i g u r e  1 2 ) .

D e c o u p l i n g  t h e  two p r o t o n s  t r i p l e t  a t  2 . 0 2  ppm 
c a u s e d  t h e  t r i p l e t  a t  2 . 6 1  ppm t o  c o l l a p s e  t o  a s h a r p  
s i n g l e t  and t h e  t r i p l e t  a t  3 . 8 1  ppm t o  c o l l a p s e  t o  a b o u t  
f i v e  p e a k s .  D e c o u p l i n g  t h e  t r i p l e t  a t  2 . 6 1  ppm r e t a i n e d  
t h e  t r i p l e t  a t  2 . 0 2  ppm and 3 . 8 1  ppm and d e c o u p l i n g  t h e  
t r i p l e t  a t  3 . 8 1  ppm a l s o  r e t a i n e d  t h e  t r i p l e t s  a t  2 . 0 2  ppm 
and 2 . 6 1  ppm. T h i s  i n v e s t i g a t i o n  i n d i c a t e d  t h a t  t h e  two 
p r o t o n s  a t  2 . 0 2  ppm, r e p r e s e n t e d  t h e  p r o t o n  a t  p o s i t i o n  
4 ,  c o u p l e d  w i t h  t h e  p r o t o n s  a t  2 . 6 1  ppm and 3 . 8 1  ppm. 
The two p r o t o n s  a t  c h e m i c a l  s h i f t  2 . 6 1  ppm c o u p l e d  w i t h  
t h e  p r o t o n s  a t  2 . 0 2  ppm and t h e  p e a k  a t  c h e m i c a l  s h i f t  
3 . 8 1  ppm c o u p l e d  w i t h  t h e  p r o t o n s  a t  2 . 6 1  ppm r e p r e s e n t e d  
p r o t o n s  a d j a c e n t  t o  n i t r o g e n  a tom.  T h e r e f o r e ,  i t  was 
o b v i o u s  t h a t  t h e  m e t h i n e  p r o t o n  a t  p o s i t i o n  2 '  a l s o  
a p p e a r e d  a t  a b o u t  3 . 8  ppm. The c h e m i c a l  s h i f t s  
a s s i g n m e n t s  o f  C-NMR and ■ '■ H-NMR were  s u mm e r i z e d  i n  
T a b l e  I I .

The mass  s p e c t r u m  o f  t h i s  compound ( F i g u r e  13)  
showed p e a k  a t  m/e  211 f o r  m o l e c u l a r  i o n  p e a k .  The
f r a g m e n t  i o n  p e a k  a t  m/e  126 was c h a r a c t e r i z e d  by l o s s  o f
C4 H7NO.
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The -^H-NMR s p e c t ru m  o f  N(2 ' - p r o p y I p e n t a n o y  1 ) - 2 - p y r r o l i d i n o n e  <a)  
s h o w in g  p r o t o n  i r r a d i a t i o n  a t  2 .0 2  PPM ( ๖ ) ;  p r o t o n  i r r a d i a t i o n  a t  2 .6 1  
PPM ( c ) ;  and p r o t o n  i r r a d i a t i o n  a t  3 .8 1  PPM ( d )
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The ^H-NMR c h e m ic a l  s h i f t  o f  m e th in e  p r o to n ,  i n  t h e( J
m o le c u l e  o f  t h i s  compound appea red  a t  a b o u t  3 . 8  ppm, i t  

was supposed  t h a t  t h e  i n d u c t i v e  e f f e c t  caused  by t h e  

e l e c t r o n  w i t h d r a w i n g  p y r r o l i d i n o n e  g ro u p  and t h e  p o s s i b l e  

h yd ro g e n  b o n d in g  ( F i g u r e  14)  d e s h i e l d e d  t h e  m e th in e  

p r o t o n ,  w h ic h  caused i t s  peak  much more down f i e l d .

F i g u r e  14 P roposed  s t r u c t u r e  o f  N ( 2 '~

p r o p y l p e n t a n o y 1 ) - 2 - p y r r o l i d i n o n e  

sh o w in g  h yd rog e n  b o n d in g

R e c e n t l y ,  S a s a k i  e t  a l .  s y n t h e s i z e d  a s e r i e s  o f  

l - a e y l - 2 - p y r r o l i d i n o n e  d e r i v a t i v e s  and e v a l u a t e d  th e  

a n t i c o n v u l s a n t  a c t i v i t y  o f  t h e s e  compounds by 

i n t r a p e r i t o n e a l l y  a d m i n i s t r a t i o n  i n t o  t h e  m ic e .  The d a t a  

i n d i c a t e d  t h a t  some d e r i v a t i v e s  p o s s e s s in g  a n t i c o n v u l s a n t  

a c t i o n  were due t o  t h e  r e l e a s e  o f  GABA by h y d r o l y s i s .
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N( 2 ' - p r o p y l p e n t a n o y 1 ) - 2 - p y r r o l i d i n o n e  was supposed

t o  a c t  p o s s i b l y  as a p r o d r u g  w i t h  d u a l  a n t i c o n v u l s a n t  

a c t i o n .  I t  was e x p e c te d  t o  be c o n v e r t e d  e n z y m a t i c a l l y  t o  

GABA and t h e  c o r r e s p o n d i n g  a n t i c o n v u l s a n t  v a l p r o i c  a c id  as 

shown i n  Scheme IV .

PATHWAY A

(C 3 H7 ) 2 CH-I

Q h y d r o l y s e d h y d r o l y s e d
^  H2 N-(CH2 ) 3 -COOH

( : 3 H7 ) 2CH-C OH

PATHWAY B

(C 3 H7 ) 2 CH-I
h y d r o l y s e d

~ < C3H7>2 CH-C-H

COOH h y d r o l y s e d

(C 3 H7 ) 2 CH-C-OH 4- H2 N-(CH2 ) 3 -C00H

Scheme IV Proposed  h y d r o l y t i c  pa th w a ys  o f

N( 2  ' - p r o p y l p e n t a n o y l ) - 2 - p y r r o l i d i n o n e .
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However ,  t h e  mechanism o f  h y d r o l y s i s  p r e d o m i n a n t l y  

p ro c e e d s  by w h ic h  p a th w a y s  must be e l i c i t e d .  I n  a d d i t i o n ,  

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

must be f u r t h e r  i n v e s t i g a t e d .

N ( 2 - p r o p y l p e n t a n o y l )  U r e a

T h i s  compound was a n o v e l  a c y l u r e a  d e r i v a t i v e .  

The s y n t h e s i s  o f  t h i s  compound was e a s i l y  a c c o m p l i s h e d  by 

t h e  r e a c t i o n  o f  2 - p r o p y l p e n t a n o y l  c h l o r i d e  and u r e a  i n  d r y  

benzene w i t h  t h e  p re s e n c e  o f  p o ta s s iu m  c a r b o n a te  g r a n u l e s .  

The r e a c t i o n  p ro c e e d s  s im p le  n u c l e o p h i l i c  s u b s t i t u t i o n .  

I t  i s  known t h a t  o r d i n a r y  amides a re  n e u t r a l  o r  w e a k ly  

b a s i c .  On t h e  o t h e r  hand, t h e y  a re  p o o r  n u c l e o p h i l e s .  

Urea  i s  such  a compound, t h e  c h e m ic a l  s t r u c t u r e  o f  u r e a  i s  

a s y m m e t r i c  p r i m a r y  d i a m i d e .  However, u re a  i s  s t r o n g e r  

base t h a n  o r d i n a r y  amide w h ic h  i s  a t t r i b u t e d  t o  re so n a n ce  

s t a b i l i z a t i o n  o f  t h e  c a t i o n .

0
h 2 n - c - hh2

น M NH2H2 N ̂  /  2 H2 N-
.  NH2 

2

OH

H2 N \  /
NH'

OH OH
+■
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T h e r e f o r e ,  n e u c l e o p h i l i c  a t t a c k  by u r e a  n i t r o g e n  

can o c c u r ,  however ,  i n  s low  r a t e .  Heat  a c c e l e r a t e s  th e  

r e a c t i o n  r a t e .  From th e  c h e m ic a l  s t r u c t u r e  o f  u r e a ,  i t  

was n o te d  t h a t  u re a  posseses  two n u c l e o p h i l i c  m o i e t i e s  i n  

m o le c u l e ,  how eve r ,  no d i a c y l a t e d  compound was d e t e c t e d  

f ro m  t h i s  r e a c t i o n .  S in ce  when one mole o f  a c y l  compound 

r e a c t e d  w i t h  u re a  n i t r o g e n ,  t h e  m o n o a c y la te d  u r e a  o b t a i n e d  

was lo w e r  n u c l e o p h i l i c i t y  due t o  th e  d e c re m e n t  o f  b a s i c i t y  

i n  c o n t r a s t  t o  f r e e  u re a  m o le c u le ,  t h u s  th e  second 

a c y l a t i o n  was d i f f i c u l t

0 0
Ij I

(C 3 H7 ) 2CH-C-NH-C-NH2

+
0 OH
Il II

(C 3 H7 ) 2 CH-C-NH-C-NH2
0 OH

(C 3 H7 ) 2 CH-C-NH-C=NH2

The IR sp e c t ru m  o f  N( 2 - p r o p y l p e n t a n o y 1) u r e a  

( F i g u r e  15)  showed th e  s t r o n g  sharp  peak a t  3400 cm- -'- f o r  

NH s t r e t c h i n g  v i b r a t i o n  o f  im id e ,  t h e  peak a t  3340 cm- -'-

and 3240 cm~^ f o r  a sym m e t r ic  and s y m m e t r i c  NH s t r e t c h i n g  

v i b r a t i o n  o f  p r i m a r y  amide, t h e  s t r o n g  peak a t  1700 cm- -'-

r e p r e s e n t e d  c=0 s t r e t c h i n g  v i b r a t i o n  (am ide  I )  o f  im id e  

and th e  s t r o n g  peak a t  1680 cm" 1 r e p r e s e n t e d  c=0 

s t r e t c h i n g  v i b r a t i o n  (am ide I ) o f  p r i m a r y  am ide ,  t h e  peak 

a t  1590 r e p r e s e n t e d  NH b e n d in g  v i b r a t i o n  (a m id e  I I )

and t h e  peak a t  1355 crn- -̂  f o r  C-N s t r e t c h i n g  v i b r a t i o n  o f

a m id e .
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The 1H-NMR (CDCI3 ) o f  N ( 2 - p r o p y l p e n t a n o y l )  u re a  

( F i g u r e  16) showed t h e  peak a t  0 .9 0  -  0 .9 7  ppm ( m u l t i p l e t ,  

6 H) f o r  two m e t h y l  p r o t o n s  o f  a l k y l  s i d e  c h a i n ,  t h e  peak 

a t  1 . 2 0  -  1 . 6 6  ppm ( c o m p le x ,  8 H ) f o r  two e t h y l e n e  p r o t o n s  

o f  a l k y l  s i d e  c h a i n .  The b ro a d  peak a t  2 .2 4  ppm 

( m u l t i p l e t ,  1H ) r e p r e s e n t e d  m e th in e  p r o t o n .  The t h r e e  

b ro a d  peaks  a t  c h e m ic a l  s h i f t  5 . 4 8  ppm ( b r o a d ,  1H), 8 .3 9  

( b r o a d ,  1H) and 9 .2 0  ppm ( b r o a d ,  1H) r e p r e s e n t e d  NH 

p r o t o n s .  The p eak  a t  9 .2 0  ppm l o c a t e d  a t  t h e  most 

d o w n f i e l d  s h o u ld  be t h e  NH p r o t o n  o f  im id e  NH p r o t o n  w h ic h  

was most d e s h i e l d e d  by t h e  two c a r b o n y l  g r o u p s .  The NH 

p r o t o n s  o f  p r i m a r y  am ides  u s u a l l y  show c h e m ic a l  s h i f t s  i n  

t h e  r e g i o n  .5-7 ppm and th e  two NH p r o t o n s  s h o u ld  appear  a t  

t h e  same c h e m ic a l  s h i f t  o r  may appear  a t  a l i t t l e  

d i f f e r e n t  s i g n a l s  due t o  t h e  r o t a t i o n  a round  t h e  CO-N bond 

w h ic h  i s  so s lo w  t h a t  t h e  two s e p a r a te d  s i g n a l s  a re  

o b s e rv e d  f o r  t h e  two c o n f o r m e r s .  I n  t h i s  ca se ,  t h e  two NH 

p r o t o n s ,  w h ic h  s h o u ld  be t h e  NH p r o t o n s  o f  p r i m a r y  amide 

m o i e t y ,  showed two s e p a r a t e d  s i g n a l s  a t  c h e m ic a l  s h i f t s  

5 .4 8  ppm and 8 .3 9  ppm. I t  was supposed t h a t  some e f f e c t s  

i n f l u e n c e  one o f  t h e  two NH p r o t o n s  w h ic h  d e s h i e l d  i t s  

e l e c t r o n  e n v i r o n m e n t  c a u s in g  t h e  two s e p a r a te d  s i g n a l s  

much more d i f f e r e n t .

Hydrogen  b o n d in g  can e x p l a i n  t h i s  phenomena, 

h yd rog e n  b o n d in g  d e c re a s e  t h e  e l e c t r o n  d e n s i t y  a round  th e  

p r o t o n  and t h u s  moves t h e  p r o t o n  a b s o r p t i o n  t o  lo w e r  

f i e l d .  B o th  i n t r a m o l e c u l a r  and i n t e r m o l e c u l a r  hyd rogen
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b o n d in g  were  s u s p e c te d  t o  be i n v o l v e d ,  e s p e c i a l l y  f o r  

i n t r a m o l e c u l a r  h yd rog e n  b o n d in g .  F i g u r e  17 showed 

p ro p o s e d  i n t r a m o l e c u l a r  hyd rogen  bonded s t r u c t u r e  o f  t h i s  

compound, t h e  i n t r a m o l e c u l a r  hyd rogen  bond fo rm ed  b u i l t  a 

s t a b i l i z e d  s i x  membered r i n g  s t r u c t u r e  o f  t h e  compound. 

I t  was s t a t e d  t h a t  t h e  ^H-NMR c h e m ic a l  s h i f t  a t  9 .2 0  

r e p r e s e n t e d  NH p r o t o n  o f  im id e ,  t h e  c h e m ic a l  s h i f t  a t  8 .3 9  

f o r  NH p r o t o n  fo rm e d  hyd rogen  bond and t h e  c h e m ic a l  s h i f t  

a t  5 .4 8  f o r  NH p r o t o n  o f  i n t r a m o l e c u l a r  h yd rog e n  bond.

8.39
.'H- H 5.48

0 J

( C 3 H7 ) 2 CH-C c

H
9.20

F i g u r e  17 P roposed  s t r u c t u r e  o f

N ( 2 - p r o p y l p e n t a n o y 1) u r e a  show ing  

i n t r a m o l e c u l a r  hyd rogen  b o n d in g .

F i g u r e  18 showed ■'■H-NMR c h e m ic a l  s h i f t s  o f  t h i s  

compound u s i n g  DMSO-dg as s o l v e n t .  The d a t a  showed 

s i g n i f i c a n t l y  c h a r a c t e r i s t i c  e x t e n t  o f  i n t e r m o l e c u l a r  

h yd ro g e n  b o n d in g  t h a t  c o n f i r m e d  th e  p o s s i b l e  f o r m a t i o n  o f  

i n t r a m o l e c u l a r  h yd rogen  b o n d in g  as d e s c r i b e d .  The p o l a r  

compound, d e u t e r a t e d  d i m e t h y l  s u l f o x i d e  oxygen (DMSO-dg),
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fo rm ed  i n t e r m o l e c u l a r  h yd rog e n  bond w i t h  NH p r o t o n s  w h ic h  

were d e s h i e l d e d ,  t h e n  t h e  c h e m ic a l  s h i f t s  moved t o  more 

d o w n f i e l d .  The ^H-NMR s p e c t ru m  (DMSO-dg) i n d i c a t e d  t h a t  

t h e  c h e m ic a l  s h i f t  o f  NH p r o t o n  o c' im id e  s h i f t  t o  9 .6 7  

ppm. The NH p r o t o n  o f  amide s h i f t s  t o  5 .9 9  ppm and th e  

o t h e r  NH p r o t o n  o f  amide t h a t  fo rm ed  i n t r a m o l e c u l a r  

h yd rogen  b o n d in g  w i t h  oxygen c a r b o n y l  showed no 

s i g n i f i c a n t  s h i f t .  S in c e  i n t e r m o l e c u l a r  h yd rog e n  bonds 

i n f l u e n c e d  t h e  e l e c t r o n  d e n s i t y  a round  t h e  f r e e  NH p r o t o n  

much more th a n  t h a t  o f  h yd rog e n  bonded NH p r o t o n .

N ( 2 - p r o p y l p e n t a n o y l ) t h i o u r e a

T h i s  compound was f i r s t  a t t e m p te d  t o  p r e p a r e  i n  

t h e  same s y n t h e t i c  p r o c e d u r e  as t h a t  o f  N (2 -  

p r o p y l p e n t a n o y 1) u r e a ,  how eve r ,  i t  was u n s u c c e s s f u l .  The 

r e a c t i o n  p ro ce e d e d  S - a c y l a t i o n  t o  g i v e  t h i o e s t e r  compound. 

T h e r e f o r e ,  an a l t e r n a t i v e  method o f  p r e p a r a t i o n  was used .  

I n  t h i s  w o rk ,  2 - p r o p y l p e n t a n o y l  c h l o r i d e  was a l l o w e d  t o  

r e a c t  w i t h  p o ta s s iu m  t h i o c y a n a t e  i n  t o l u e n e  u n d e r  r e f l u x  

c o n d i t i o n ,  t h e  r e a c t i o n  r a t e  was speeded up by  s t i r r i n g ,  

t h e n ,  t h e  a c y l i s o t h i o c y a n a t e  o b t a in e d  u n d e rw e n t  

n u c l e o p h i l i c  s u b s t i t u t i o n  w i t h  c o n c e n t r a t e d  ammonia 

s o l u t i o n .  Scheme V d e s c r i b e d  t h e  s y n t h e s i s  o f  t h i s  t y p e

o f  compound.
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( C 3 H7 ) 2 C H -C -0 H
S0C1 2

-* f ;  ( C 3 H7 ) 2 CH-C -C1

RSCN

( C 3 H7 ) 2 CH- C - N = c = ร

NH<

( C 3 H7 ) 2 C H - C - N - C - N H 2

H

Scheme V R e a c t io n  o f  N( 2 - p r o p y I p e n t a n o y 1)

t h i o u r e a  s y n t h e s i s

The r e a c t i o n  o f  a c y l c h l o r i d e  and p o ta s s iu m  

t h i o c y a n a t e  may r e s u l t  i n  a c y l t h i o c y a n a t e  ( X L I I )  o r  t h e  

c o r r e s p o n d i n g  a c y l i s o t h i o c y a n a t e  i som e r  ( X L I I I )  o r  m i x t u r e

R - C - S - C - N  R - C - N - C = s

( X L I I )  ( X L I I I )

o f  t h e  two i s o m e r s .  T h i o c y a n a t e  i o n  p o sse sse s  what has 

been c a l l e d  a m b id e n t  c h a r a c t e r ,  s i n c e  th e  n e g a t i v e  ch a rg e  

may be l o c a t e d  on s u l f u r  o r  n i t r o g e n  atom as shown i n  t h e  

a l t e r n a t i v e  c l a s s i c a l  s t r u c t u r e .

s - c  N ร =C=N



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

o f  a c y l h a l i d e  w i t h  m e t a l  s a l t  o f  t h i o c y a n i c  a c i d  w i l l  

r e s u l t  i n  t h e  f o r m a t i o n  o f  a n o rm a l  t h i o c y a n a t e  o r  

i s o t h i o c y a n a t e  i s o m e r ,  t h e  ease o f  f o r m a t i o n  o f

i s o t h i o c y a n a t e  i n c r e a s e s  f ro m  p r i m a r y  t o  s e c o n d a ry  t o  

t e r t i a r y  c a rb o n  d e r i v a t i v e s ,  and i s  f a v o r e d  by t h e  

p re s e n c e  o f  a r y l ,  e t h y l e n i c  o r  c a r b o n y l  g ro u p s  on th e  

ca rb o n  atom a t  w h ic h  s u b s t i t u t i o n  o c c u r s .  W he the r  a 

r e a c t i o n  p r o d u c t  i s  a t h i o c y a n a t e  o r  an i s o t h i o c y a n a t e  can 

r e a d i l y  be a s c e r t a i n e d  by i n f r a r e d  s p e c t r o p h o t o m e t r i c  

a n a l y s i s ,  t h i o c y a n a t e  e x h i b i t  a s t r o n g ,  s h a rp  band ,  due t o  

t h e  ChN s t r e t c h i n g  v i b r a t i o n ,  w h i l e  i s o t h i o c y a n a t e  e x h i b i t  

a v e r y  s t r o n g  and b ro a d  band a t  a bou t  2 2 7 3  -  2 0 0 0  cm

The IR  s p e c t r u m  ( F i g u r e  2 0  ) show ing  a v e r y  s t r o n g  b ro ad  

band a t  1 9 8 5  cm- ^ and c = 0  s t r e t c h i n g  v i b r a t i o n  a t  1 7 2 0  cm  ̂

i n d i c a t e d  t h a t  t h i s  compound was a c y l i s o t h i o c y a n a t e . The 

c = 0  s t r e t c h i n g  v i b r a t i o n  showed ab so rb a n ce  a t  h i g h e r  

f r e q u e n c y  due t o  t h e  p r e d o m i n a n t l y  i n d u c t i v e  e f f e c t .

The i n f r a r e d  s p e c t ru m  o f  N( 2 - p r o p y l p e n t a n o y 1 ) 

t h i o u r e a  ( F i g u r e  21 )  showed t h e  peaks c f  NH s t r e t c h i n g  

v i b r a t i o n  a t  3350 cm- 1  f o r  se co n d a ry  amide t h e  peaks  a t  

3300 cm- -'- and 3250 cm’  ̂ f o r  p r i m a r y  t h i o a m i d e ,  t h e  c = 0
s t r e t c h i n g  v i b r a t i o n  a t  1700 cm- ''', t h e  peak a t  1625 cm- '"

f o r  NH b e n d in g .  The peak  a t  1250 cm- 1  r e p r e s e n t e d  c = s  

s t r e t c h i n g  v i b r a t i o n .  The ■ '■ H-NMR o f  N( 2 - p r o p y  l p e n t a n o y  1 ) 
t h i o u r e a  ( F i g u r e  22 )  showed t h e  peaks  o f  two m e th y l  

p r o t o n s  a t  0 .9 1  -  0 .9 8  ppm ( m u l t i p l e t ,  6 H ) peaks  a t  1 .2 0  -
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1 .83  ppm ( m u l t i p l e t ,  8 H) f o r  two e t h y l e n e  p r o t o n s  and th e  

peak a t  2 .2 5  ppm ( m u l t i p l e t ,  1H) f o r  t h e  m e th in e  p r o t o n .  

The b ro a d  pe aks  a t  a b o u t  7 .3 5  ppm ( ร ,  1H), 9 .2 0  ppm ( ร ,  

1H) and 1 0 .0 2  ppm ( ร ,  1H) r e p r e s e n t e d  NH p r o t o n s .  The 

c h e m ic a l  s h i f t  a s s ig n m e n t  o f  each NH p r o t o n  was s i m i l a r  t o  

t h a t  o f  N ( 2 - p r o p y l p e n t a n o y l ) u r e a .  Thus,  t h e  peak a t  

1 0 .0 2  ppm w h i c h  was t h e  most d e s h i e l d e d  s h o u ld  be t h e  NH 

p r o t o n  o f  t h i o i m i d e .  The c h e m ic a l  s h i f t  a t  7 .3 5  ppm and

9 .2 0  ppm s h o u l d  be t h e  NH p r o t o n s  o f  t h i o a m i d e ,  t h e  two 

s i g n a l s  were much d i f f e r e n t  c h e m ic a l  s h i f t s  due t o  

i n t r a m o l e c u l a r  h yd ro g e n  b o n d in g .  The NH p r o t o n  fo rmed  

i n t r a m o l e c u l a r  h y d ro g e n  b o n d in g  b e in g  more d e s h i e l d e d  

s h o u ld  be t h e  c h e m ic a l  s h i f t  a t  9 .2 0  ppm. F i g u r e  23 

showed t h e  p ro p o s e d  s t r u c t u r e  o f  N ( 2 - p r o p y l p e n t a n o y l ) 

t h i o u r e a  s h o w in g  i n t r a m o l e c u l a r  hyd rogen  b o n d in g .  The 

mass s p e c t ru m  ( F i g u r e  2 4 )  showed m/e 202 f o r  m o l e c u l a r  io n  

p e a k ,  m/e 203,  204 f o r  (M + 1 ) + and (M + 2 ) + r e s p e c t i v e l y .

9.20

H 7.35

10,02

F i g u r e  23 Proposed  s t r u c t u r e  o f  N (2 -

p r o p y l p e n t a n o y l ) t h i o u r e a  s h o w in g

i n t r a m o l e c u l a r  hyd rogen  b o n d in g .
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The t a r g e t  p r o d u c t ,  N( 2 - p r o p y I p e n t a n o y 1) t h i o u r e a ,  

was s u c c e s s f u l l y  p r e p a r e d  by t h i s  method,  h o w e ve r ,  t h e  

d i s a d v a n t a g e  o f  t h i s  method was an e v i t a b l e  s i d e  r e a c t i o n  

o c c u r i n g  d u r i n g  t h e  a m m o n o l y i i ร s t e p .  C a r b o n y l  ca rb o n  and 

i s o t h i o c y a n a t e  ca rb o n  a re  c o m p e t i t i v e  n u c l e o p h i l i c  s i t e s  

o f  a t t a c k  by ammonia. Scheme VI r e p r e s e n t e d  t h e  p o s s i b l e  

r e a c t i o n s  o f  a c y 1 i s o t h i o c y a n a t e  and ammonia.

(a)

( C 3 H7 >2 C H - C - N = c = s
0 ร
Î  \\( C 3 H7 ) 2CH-C-NH2 h-  h 2 n - c - n h 2

NH'

(b)

( C 3 H7 ) 2CH-C-N=c=ร

NH'

p sil I( C3 H 7 ) 2 c h - c -n h -c - n h 2

o ’

N H (excess)3
ร
II( c 3 h 7 ) 2 c h - c ~n h 2 -t- h 2 n- c - n h 9

Scheme V I  P o s s i b l e  r e a c t i o n  o f  a c y l i s o t h i o c y a n a t e  

and ammonia. ( a )  n u c l e o p h i l i c  a t t a c k  

a t  c a r b o n y l  c a rb o n .  ( b )  n u c l e o p h i l i c

a t t a c k  a t  i s o t h i o c y a n a t e  c a rb o n .
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A t t e m p t e d  S y n t h e s i s  o f  N ( 2 - p r o p y l p e n t a n o y l )  g u a n id in e

A t t e m p t e d  t o  s y n t h e s i z e  t h e  m o n o u r e i d e  a n a l o g u e  
N ( 2 - p r o p y l p e n t a n o y 1 )  g u a n i d i n e  w e r e  p e r f o r m e d  i n  s e v e r a l  
w a y s .  F i r s t ,  t h e  m e t h o d  o f  p r e p a r a t i o n  u s e d  w a s  s i m i l a r  
t o  t h a t  o f  G r e e n h a l g h  a n d  B a n n a r d  ( 1 9 5 9 ) ,  t h e  r e a c t i o n  
i n v o l v e d  n u c l e o p h i l i c  s u b s t i t u t i o n  o f  2 - p r o p y l p e n t a n o y 1 
c h l o r i d e  a n d  g u a n i d i n e  h y d r o c h l o r i d e  u n d e r  r e f l u x  
c o n d i t i o n .  A l t h o u g h  t h e  r e a c t i o n  t i m e  u s e d  w a s  u p t o  4 8  
h o u r s ,  n o  t a r g e t  p r o d u c t  c o u l d  b e  t r a c e d .  I t  m i g h t  b e  t h e  
l o w  n u c l e o p h i l i c i t y  o f  g u a n i d i n e  s a l t  r e n d e r e d  t h e  
n u c l e o p h i l i c  r e a c t i o n  d i f f i c u l t .  T h e r e f o r e ,  i n  o r d e r  t o  
i n c r e a s e  t h e  n u c l e o p h i l i c i t y ,  t h e  g u a n i d i n e  b a s e  w a s  u s e d .  
Th e  p r o d u c t s  o b t a i n e d  f r o m  t h i s  m e t h o d  w e r e  a t  l e a s t  3 
c o m p o u n d s .  T h e  p u r i f i c a t i o n s  o f  t h e s e  c o m p o u n d s  w e r e  
d i f f i c u l t .  One o f  t h e s e  c o m p o u n d s  w a s  s u c c e s s f u l l y  
i s o l a t e d  and a n a l y s e d  b y  m a s s  s p e c t r o m e t e r .  T h e  s p e c t r u m  
s h o w e d  m / e  3 1 2  ( F i g u r e  2 5 )  w h i c h  w a s  s u s p e c t e d  t o  b e  
d i a c y l g u a n i d i n e  c o m p o u n d .  A n o t h e r  m e t h o d  s u p p o s e d  t o  b e  
t h e  m o s t  s a t i s f a c t o r y  m e t h o d  u s e d  f o r  p r e p a r a t i o n  o f  
u n s u b s t i t u t e d  a n d  m o n o s u b s t i t u t e d  a c y l g u a n i d i n e s  wa s  t h e  
c o n d e n s a t i o n  o f  t h e  a p p r o p r i a t e  e s t e r  w i t h  g u a n i d i n e  b a s e  
( B r e a m  e t  a l . ,  1 9 7 5 ) .  T h u s ,  t h i s  r e a c t i o n  w a s  p e r f o r m e d  
u s i n g  t h e  s t a r t i n g  m a t e r i a l ,  e t h y l  e s t e r  o f  v a l p r o i c  a c i d  
a l l o w e d  t o  r e a c t  w i t h  g u a n i d i n e  b a s e  w h i c h  w a s  p r e p a r e d  b y  
t r e a t i n g  g u a n i d i n e  h y d r o c h l o r i d e  w i t h  t h e  e q u i m o l a r  o f  
s o d i u m  e t h o x i d e  s o l u t i o n .  The  r e a c t i o n  w a s  p e r f o r m e d  i n  
e t h a n o l  a t  ro o m t e m p e r a t u r e  f o r  s e v e r a l  d a y s ,  h o w e v e r ,  no
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t a r g e t  p r o d u c t  f o r m e d .  I t  i s  w e l l  known t h a t  m e t h y l  e s t e r  
o f  t h e  s a me  a c i d  i s  mo r e  r e a c t i v e  t h a n  e t h y l  e s t e r  t o  t h e  
s a m e  n u c l e o p h i l e .  T h e r e f o r e ,  m e t h y l  e s t e r  o f  v a l p r o i c  
a c i d  w a s  u s e d  t o  r e a c t  w i t h  g u a n i d i n e  b a s e  i n  m e t h a n o l .  
A l s o ,  n o  t a r g e t  p r o d u c t  wa s  d e t e c t e d .  I t  w a s  b e l i e v e d  
t h a t  t h e  s o l v e n t  u s e d ,  a n o t h e r  i m p o r t a n t  f a c t o r ,  p l a y e d  
r o l e  i n  t h i s  r e a c t i o n  r a t e .  I n  t h e  c a s e  o f  a m m o n o l y s i s  o f  
e s t e r s ,  t h e  u s e  o f  h y d r o x y l a t e d  o r g a n i c  s o l v e n t s  
i n t e n s i v e l y  p r o m o t e d  t h e  r e a c t i o n  r a t e  d u e  t o  t h e  
a c t i v a t i o n  o f  n u c l e o p h i l e .

H e r e ,  10% g l y c e r i n e  i n  m e t h a n o l  w a s  u s e d  a s  
s o l v e n t  i n  t h e  c o n d e n s a t i o n  r e a c t i o n  o f  m e t h y l  e s t e r  o f  
v a l p r o i c  a c i d  an d  g u a n i d i n e  b a s e  i n  t h e  h o p e  o f  p r o m o t i o n  
o f  t h e  r e a c t i o n  r a t e .  H o w e v e r ,  no  a c y l g u a n i d i n e  wa s  
d e t e c t e d .  I t  w a s  s u p p o s e d  t h a t  t h e  a l k y l  e s t e r s  o f  
v a l p r o i c  a c i d  w e r e  u n r e a c t i v e ,  w h i c h  c a u s e d  t h e  r e a c t i o n  
f a i l .  Th e  f a c t  t h a t  t h e  r e a c t i v i t y  o f  e s t e r  d e p e n d s  on 
t h e  p o l a r i z a t i o n  o f  t h e  c a r b o x y l  g r o u p  i n  t h e  e s t e r  w h i c h  
t h e n  p r o v i d e s  t h e  c e n t e r  f o r  n u c l e o p h i l i c  a t t a c k  a t  t h e  
c a r b o n  o f  t h e  c a r b o x y l  g r o u p .  From t h i s  r e p r e s e n t a t i v e  i t  
may b e  s e e n  t h a t  t h e  g r e a t e r  t h e  e l e c t r o n  r e l e a s e  o f  R o r  
R' t h e  s l o w e r  s h o u l d  b e  t h e  r a t e  o f  n u c l e o p h i l i c  a t t a c k  o f  
e s t e r  s i n c e  t h e  p o s i t i v e  c h a r g e  on t h e  c a r b o n y l  c a r b o n  
w o u l d  b e  r e d u c e d  i n  m a g n i t u d e .

0
II

R c 0 R'
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I n  t h e  c a s e  o f  e s t e r  o f  v a l p r o i c  a c i d ,  t h e  a l k y l  
g r o u p  a t t a c h e d  t o  c a r b o n y l  c a r b o n  i s  s e c o n d a r y  c a r b o n  
w h i c h  i s  a g o o d  e l e c t r o n  d o n a t i n g  g r o u p  an d  t h e  a d d i t i o n a l  
e f f e c t  o f  s t e r i c  h i n d r a n c e  d u e  t o  t h e  2 - p r o p y l  b r a n c h -  
c h a i n  r e n d e r  t h e  n u c l e o p h i l i c  s u b s t i t u t i o n  r e a c t i o n  
d i f f i c u l t .  I n  v i e w  o f  t h e  d i f f i c u l t i e s  e n c o u n t e r e d ,  t h e  
s y n t h e s i s  w a s  a b a n d o n e d  a t  t h i s  s t a g e .
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