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SUMMARY 

A s i m p l e d i f f e r e n t i a l p u l s e p o l a r o o r a p h i c (DPP> m e t h o d has 

been developed f o r the d e t e r m i n a t i o n o f D i D e m i d i c a c i d . i h e 

B r i t t o n Robinson (BR) b u f f e r o f DH 2.07 was used as 

s u p p o r t i n g e l e c t r o l y t e . The peak D o t e n t i a l o c c u r s at —U.BoV v1 

(SCE). The d i f f e r e n t i a l p u l s e p o l a r o g r a p h i c oeak h e i g h t v a r i e s 

l i n e a r l y w i t h t h e c o n c e n t r a t i o n o f p i p e m i d i c a c i d o v e r thé ranoe 
—B -5 

8.26 x 10 — 7.41 K 10 M. The p r e c i s i o n o f t h e proposed method 

i s e x c e l l e n t w i t h r e l a t i v e s t a n d a r d d e v i a t i o n around 0.83 7. at a 
—6 

c o n c e n t r a t i o n o f 6.54 x 10 M. 

Key words : P i p e m i d i c a c i d , d i f f e r e n t i a l p u l s e D o l a r o a r a D h y , 

a n a l y s i s. 

INTRODUCTION 

P i p e m i d i c a c i d (I) LQ—ethyl — 5 , 8 — d i h y r o — 5 — o x o — 2 — i i -

p i p e r a z i n y l ) p y r i d o C2,3 d] p y r i mi d i n e — 6 - c a r b o x v l i c a c i d J (1J h a s 

become a n i m p o r t a n t c h e m o t h e r a p e u t i c acent w i t h a broad—spectrurn 

a c t i v i t y ( 2 — 4 ) . The a n t i b a c t e r i a l a c t i v i t y o f p i D e m i d i c a c i d 

proved t o b e h i g h e r t h a n t h a t o f p i r o m i d i c a c i . d (11 ) a n d 

T h i s work was pr e s e n t e d a t t h e Second N a t i o n a l C h e m i s t r v 
Symposium a t The M i d d l e East T e c h n i c a l U n i v e r s i t y , A n k a r a , 'I ur k e y . 
1S-20 September 1935. 
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l a l i d i x i c a c i d ( I I I ) ( 5 - 7 ) . 

f i V o o H 
I N i 

C 2 H 5 

R-= - N IS (I) 

- N! J (II) 

- C H 3 (III) 

V a r i o u s methods have b e e n proposed t o r t h e 1 n v e s t 1 q a t i o n 

of p i p e m i d i c a c i d i n c l u d i n g d e n s i t o m e t r i c tB; . 

s p e c t r o f l u o r i m e t r i c ( 9 ) . s p e c t r o D h o t o m e t r i c ( i u > . 

e l e c t r o a n a l y t i c a l ( 1 1 ) , GLC ( 1 2 ) , HPLC (13,14) and 

m i c r o b i o l o g i c a l methods (15—17). 

The aim of t h i s work was t o a o D l y t h e e i e c t r o a n a i y t l c a l 

method developed by u s i n g d i f f e r e n t i a l p u l s e p o i a r o p r a o h v t o 

t h e p i p e m i d i c a c i d . 
S i n c e p o l a r o g r a p h i c t e c h n i q u e s a r e v e r y p r e c i s e and r a p i d . wlien 

used w i t h p u l s e t e c h n i q u e , t h e l i m i t of d e t e c t i o n i s lowered 
-7 

t o 10 M. 

EXPERIMENTAL 

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

A p p l i e d Research (PAR) Model 174A P o l a r o g r a p h i c A n a l v z e r w i t h a 

Model 174/70 Drop Knocker and Houston Omnigraphic Model 2000 x—v 

r e c o r d e r . 

A t h r e e - e l e c t r o d e - c e l 1 - s y s t e m was used. A s a t u r a t e d c a l o m e l 

e l e c t r o d e (SCE) and a p l a t i n u m w i r e w e r e used a s r e f e r e n c e and 

a u x i l i a r y e l e c t r o d e s . The working e l e c t r o d e w a s a d r o o D i n g 

mercurv e l e c t r o d e (DME) w h i c h h a d an o u t - f l o w v e l o c i t v o+ 
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0.806 mg /s i n BR b u f f e r at pH 2.07, O.OO V v s SCE and a mercurv 

p r e s s u r e of 90 cm. Drop-times were r e g u l a t e d by a d r o D - k n o k e r as 

1 drop/s. 

P o l a r o g r a p h i c s t u d i e s were c a r r i e d out on s o l u t i o n s 

t h a t had p r e v i o u s l y been d e a e r a t e d w i t h oxygen f r e e n i t r o o e n f o r 

10 min. The s o l u t i o n was b l a n k e t t e d w i t h an atmosohere o+ 

n i t r o g e n d u r i n g a n a l y s i s . The drop knocker and c e l l — s y s t e m were 

put i n a Faraday cage. A l l e x p e r i m e n t s were performed i n a 

j a c k e t e d P o l a r o g r a p h i e c e l l a t a t e m p e r a t u r e of 20 + 1°C. 

For pH measurements a C o r n i n g Research Model 12 DH 
meter was used. 

Reagents and S o l u t i o n s 

A sample of p i p e m i d i c a c i d t h r e e h y d r a t e was o b t a i n e d from 

t h e Danippon P h a r m a c e u t i c a l Co.,Ltd. A l l c h e m i c a l s were of 

a n a l y t i c a l — g r a d e p u r i t y and used w i t h o u t f u r t h e r p u r i f i c a t i o n . 

A l l s o l u t i o n s were prepared w i t h t r i p i e — d i s t i 1 1 e d water w i t h a 

c o n d u c t i v i t y of < 1 /Unho. 

An aqueous s t o c k s o l u t i o n (10 M) f o r p o l a r o a r a D h i c 

i n v e s t i g a t i o n was prepared from p i p e m i d i c a c i d . T h i s s o l u t i o n 

was s t a b l e f o r over a month a t room t e m p e r a t u r e . D i l u t e d 

s o l u t i o n s were r e p a r e d from t h e s t o c k s o l u t i o n bv a p p r o p r i a t e 

d i 1 u t i on. 

A s t o c k B r i t t o n —Robinson b u f f e r s o l u t i o n was p r e p a r e d from 

a n a l y t i c a l — g r a d e r e a g e n t s and used as s u p p o r t i n g e l e c t r o l y t e . 

The BR b u f f e r s w i t h d i f f e r e n t pH v a l u e s were o r e p a r e d by a ddino 

a p p r o p r i a t e volumes of 0.1 M sodium h y d r o x i d e . 
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RESULT and DISCUSSIUN 
The changes of peak c u r r e n t s w i t h DH t a r p i p e m i d i c a c i d 

were examined by d i f f e r e n t i a l p u l s e p o l a r o p r a p h v i n 

d i f f e r e n t a c i d i c , b a s i c and b u f f e r s o l u t i o n s . The h e i o h t 

of t h e peak decreased w i t h i n c r e a s i n g pH. The maximum neak was 

found i n t h e B r i tton^-Robi nson b u f f e r at DH 2.07. T h e r e f o r e t h e 

b u f f e r of t h i s pH was s e l e c t e d as t h e best s u p p o r t i n o e l e c t r o i v t e 

f o r t h e d e t e r m i n a t i o n of p i p e m i d i c a c i d . 

0 2 L, 6 8 10 12 
Potential ( V vs. SCE ) 

F i g . i : D i f f e r e n t i a l p u l s e 
polarograms of p i p e m i d i c a c i d 
i n t h e BR b u f f e r (pH=2.07). 

-6 -5 
a) 0 , b) 9.90x i 0 M,c)2.91x i 0 

—5 — 3 
d)4.76x10 r1,e)6.5xl0 M 
p i p e m i d i c a c i d . 

F i g . 2 : C a l i b r a t i o n c u r v e o b t a i n e d 
p o l a r o g r a p h y f o r o i p e m i d i c a c i d 
i n BR b u f f e r oH 2.07 
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- a 

In d i f f e r e n t i a l p u l s e p o l a r o g r a p h y . 8.26 x 10 M or more 

c o n c e n t r a t e d s o l u t i o n of p i p e m i d i c a c i d o i v e one w e l l - d e f i n e d 

r e d u c t i o n peak i n t h e B r i t t o n — R o b i n s o n b u f f e r (pH=2.07) w i t h a 

peak p o t e n t i a l a t —0.809 v o l t v e r s u s s a t u r a t e d c a l o m e l e l e c t r o d e 

i n t h e i n v e s t i g a t e d p o t e n t i a l range. D i f f e r e n t i a l D u l s e 

p o l a r o g r a m s f o r v a r i o u s c o n c e n t r a t i o n s of p i p e m i d i c a c i d are 

shown i n F i g 1. 

The optimum c o n d i t i o n s f o r t h e a n a l y t i c a l d e t e r m i n a t i o n of 
p i p e m i d i c a c i d i n an agueous s o l u t i o n were found t o be i n BR 

b u f f e r pH 2.07 w i t h p u l s e a m p l i t u d e 25 mV, scan r a t e 5 raV/s and 
-8 

d r o p t i m e 1 s f o r t h e c o n c e n t r a t i o n range between 8.26x10 M and 
7.41x10 M ( F i g . 2 ) . The e q u a t i o n of the s t a n d a r d c u r v e f o r 

6 
p i p e m i d i c a c i d i s y = 4.39 + 1.82 x i 0 X w i t h r=0.99S2 f o r 12 

d e t e r m i n a t i o n . 
The p r e c i s i o n of d i f e r e n t i a i p u l s e p o i a r o u r a p h I c 

d e t e r m i n a t i o n f o r p i n e m i d i c a c i d i s e x e l i e n t . For 
— 6 

measurements and a c o n c e n t r a t i o n l e v e l of 6.54 x 10 M the 

r e l a t i v e s t a n d a r d d e v i a t i o n i s 0.83 7. f o r p i p e m i d i c a c i d . 

On t h e b a s i s of t h e r e s u l t s of t h i s i n v e s t i g a t i o n , t h e 

d i f f e r e n t i a l p u l s e p o l a r o g r a p h i c method d e s c r i b e d i s s e n s i t i v e , 

r a p i d , r e l i a b l e and s i m p l e f o r t h e d e t e r m i n a t i o n of p i o e m i d i c 

a c i d. 
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