
CHAPTER I

P ip e r a z in e  (d ie t h y le n e d ia m in e ) , an a n th e lm in t ic  d ru g, 
was f i r s t  in tr o d u c ed  m e d ic in a l ly  in  th e  trea tm en t o f  g o u t and 
rheum atism  b ecau se  o f  t h e ir  p o s s ib le  v a lu e  in  d i s s o l v i n g  u r ic  
a c id .  The c l i n i c a l  r e s u l t s ,  how ever, were a lm o st n i l  b eca u se  
th e  d i s t r i b u t i o n  o f  th e r a p e u t ic  d o se s  co u ld  n o t be e x p e c ted  
to  fu r n is h  e f f i c i e n t  c o n c e n tr a t io n . I t s  a n th e lm in t ic  a c t i v i t y  
was n o t r e c o g n iz e  u n t i ld  th e 1 9 5 0  ร ,e x p e r im e n ta l and c l i n i c a l  
s t u d ie s  have e s t a b l i s h e d  and found th a t  p ip e r a z in e  v a s  a n e a r ly  
id e a l  drug f o r  th e trea tm en t o f  o x y u r ia s is  (pinworm i n f e s t a t i o n )  
and a s c a r i a s i s  (roundworm i n f e s t a t i o n )  in  humans and d o m estic  
a n im a ls . I t  ap p ears to  fu n c t io n  by in d u c in g  a s t a t e  o f  n a r c o ­
s i s  in  th e  worms. P ip e r a z in e  p o s s e s  a h ig h  ord er o f  a c t i v i t y ,  
th e  trea tm en t i s  r e l a t i v e l y  s im p le , t o x i c i t y  i s  v i r t u a l l y  
a b se n t  a t  th e r a p e u t ic  d osa g e  l e v e l s  and th e  c o s t  i s  r e l a t i v e l y  
low  -  a l l  fo rm id a b le  c r i t e r i a  f o r  any c o m p e t it iv e  a n th e lm in t ic  
to  s a t i s f y .  V ariou s s a l t s  o f  p ip e r a z in e ,  such  a s th e c i t r a t e ,  
a d ip a ze  and p h o sp h a te , have been prep ared  and u t i l i z e d  in  th erapy, 
in  a d d it io n  to  th e h ex a h y d ra te  w hich  was th e  n a tu r a l c r y s t a l  
form o f  p ip e r a z in e .  A l l  o f  th e d e r i v a t i v e s  have s im i la r  
e f f i c a c y .  P ip e r a z in d  and i t s  s a l t s  are a v a i la b le  by brand 
nam es, u s u a l ly  in  the form o f  a syrup  or t a b l e t .
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s a l t s  in  a n t h e lm in t ic s ,  b oth  in  human and d o m e stic  a n im als  I 
th e need has a r i s e n  f o r  a r a p id , s im p le  and y e t  a c c u r a te  method  
fo r  r o u t in e  q u a l i t y  c o n tr o l  o f  p ip e r a z in e  in  p h a rm a ceu tica l 
p r e p a r a t io n s . The o f f i c i a l  method in  u . s . p . x x  and N .F .X V ^® ] 
B . p . c .  1 9 7 3 ( 5 0 ) an£ B .p , 1 9 8 อ (51 ) 5 p ic r ic  a c id  or t r i n i t r o -  
p henol i s  u sed  to  form y e l lo w  p r e c i p i t a t e ,  p ip e r a z in e  d ip ic r a t e ,  
and d eterm in ed  g r a v im e t r ic a l ly .  The o f f i c i a l  g r a v im e tr ic  
m ethods are t e d io u s ,  e x p e n s iv e ,  tim e consum ing and u se a la r g e  
amount o f  sam p le . P i c r i c  a c id  i s  a ls o  harm ful to  human body 
and have d i f f i c u l t y  in  p u rch a sin g  and s t o r a g e .  S e v e r a l m ethods 
f o r  th e a n a ly s i s  o f  p ip e r a z in e  end i t s  s a l t s  in  p h a rm a c eu tic a l  
p ro d u c ts  have been p u b lish e d  such  a s v o l u m e t r i c ^  ̂ 5 6 )^ n ear
, - ^  ( 4 6 , 5 7 - 5 9 )  , 1 , . .  .. . ( 2 4 , 2 5 , 6 1 - 6 5 )in fr a r e d  and c o lo r im e t r ic  m ethods '

M ost o f  them la c k  o f  r e p r o d u c ib i l i t y  and had s e v e r a l  c r i t i c a l  
f a c t o r s  w hich  must be c a r e f u l l y  c o n t r o l le d  e s p e c i a l l y  tim e , 
tem p era tu re  and pH o f  th e r e a c t io n .  Some m ethods gave s a t i s ­
f a c t o r y  r e s u l t s  in  raw m a te r ia l  b ut n o t in  p h a rm a ceu tica l 
p r e p a r a t io n s .  Some required s p e c ia l  equ ip m ents w hich  w ere n o t  
a v a i la b le  in  common la b o r a to r y  in  drug in d u s t r y .  T h is  
s t im u la te d  th e  need  f o r  a s a t i s f a c t o r y ,  s im p le , r a p id , a c c u r a te ,  
s e n s i t i v e  and s t a b i l i t y - i n d i c a t i n g  m ethod. The p u rp ose o f  t h i s  
t h e s i s  was to  f in d  th e  b e s t  and s im p le  method w hich  co u ld  be 
em ployed in  q u a l i t y  c o n tr o l  la b o r a to r y  f o r  a n a ly z in g  p ip e r a z in e  
and i t s  s a l t s  in  p h a rm a c eu tic a l d osage fo rm s.

The method was b ased  on s e l e c t i v e  com plex fo rm a tio n  o f  
p ip e r a z in e  and s u lf o n p h th a le in  dye in  ch lo ro fo rm . P ip e r a z in e
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was f i r s t  e a s i l y  e x t r a c t e d  from aq u e o u s  s t r o n g  a l k a l i n e  s o l u t i o n  
w i t h  c h l o r o f o r m  end t h e n  r e a c t e d  w i t h  s u l f o n p h t h a l e i n  d y e .  A 
y e l l o w  complex was fo rm ed  and d e t e r m i n e d  s p e c t r o p h o t o m e t r i c a l l y .  
The p r o c e d u r e  d e s c r i b e d  r e q u i r e d  a minimum o f  t im e  and o f  sample  
h a n d l i n g  f o r  a n a l y s i s .  S u l f o n p h t h a l e i n  dye W h s  a  common r e a g e n t ,  
i n e x p e n s i v e  and e a s y  t o  p u r c h a s e .  I t s  p r e p a r e d  s o l u t i o n  was 
s t a b l e  a t  room t e m p e r a t u r e  f o r  a l o n g  p e r i o d  o f  t i m e .  I t  was 
a l s o  s a f e t y  and c o u l d  be u s e d  w i t h o u t  s p e c i a l  p r e c a u t i o n .  The 
c o l o r  r e a c t i o n  was s p e c i f i c  f o r  p i p e r a z i n e  and was h a r d l y  
i n t e r f e r e d  by o t h e r  r e l a d e d  m a t e r i a l s .  I t  i s  hoped t h a t  t h e  
p r o p o s e d  method  w i l l  be u s e f u l  i n  r o u t i n e  q u a l i t y  c o n t r o l  o f  
p i p e r a . z i n e  and i t s  s a l t s  i n  p h a r m a c e u t i c a l  p r e p a r a t i o n s .
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