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SPECTROSCOPY LETTERS, 1 3 ( 9 ) ,  595-602 (1980) 

PMR SPECTROMETRIC ANALYSIS OF NIKETHAMIDE 

M . M . A .  Hassan, A . I .  Jado and M . A .  Lout fy ,  
Department o f  Pharmaceutical  Chemistry,  Facu l ty  of  Pharmacy, 
Riyad U n i v e r s i t y ,  Riyad, Saudi  Arabia .  

SUMMARY 

An NMR procedure  i s  d e s c r i b e d  f o r  t h e  q u a n t i t a t i o n  o f  

n ike thamide  i n  bulk drug  and i n j e c t a b l e  dosage fo rmula t ion .  The 

de te rmina t ion  i s  based on t h e  i n t e g r a t i o n  o f  t h e  4 -  and 5-  P y r i -  

d i n e  p ro tons  o f  t h e  n ike thamide  r e l a t i v e  t o  t h a t  o f  t h e  methylene 

p ro tons  o f  succ in imide  ( i n t e r n a l  s t a n d a r d ) .  The method i s  s imple ,  

r a p i d  and a c c u r a t e  wi th  a s t a n d a r d  d e v i a t i o n  of  f 0 . 4 5 %  and 

f 1.39  % i n  t h e  pure  drug  and i n j e c t i o n s ,  r e s p e c t i v e l y .  

INTRODUCTION 

The chemotherapeut ic  a c t i v i t y  of  n ike thamide  (N, N-die- 

thyl-3-pyridine-carboxamide), as c e n t r a l  and r e s p i r a t o r y  s t i m u l a n t  

o f  low t o x i c i t y ,  i s  v e r y  well known . 1 

595 

Copyright 0 1980 by Marcel Dekker, Inc. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
4
:
1
8
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



596 HASSAN, JADO, AND LOUTFY 

2 Several methods have been reported for the quantitative 
3 determination of the drug. These comprise acidimetric , 

colorimetric4, refractometric 5 , spectrophotometric 6,7 , non- 

10-12 a q u e o ~ s ~ ’ ~ ,  and GLC procedures. The method officially 

adopted by B.P. (1973) involves hydrolysis of the drug and the 

liberated diethylamine is distilled and determined acidimetri- 

cally . All these assay procedures are lengthy, tedious 

and/or non-specific. 

13 

The objective of the present work, is t o  establish the 

feasibility of utilising PMR spectroscopy for the assay of nike- 

thamide in bulk drug and in its injectable dosage form. 

EX PER I MENTA L 

All spectra were recorded on a Varian T-60A, 6 0  MHz 

Spectrometer and all chemical shifts reported are in reference 

to 3-(trimethylsilyl) propionic acid sodium salt (TPS) at 

0.00 ppm. 

Materials - Standard nikethamide (I), commercial injections 
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PMR ANALYSIS OF NIKETHAMIDE 597 

of  t h e  drug, succinimide (11) a s  an i n t e r n a l  s t anda rd ,  d e u t r a t e d  

wa te r ,  and d i s t i l l e d  wa te r .  

Assay of I i n j e c t i o n  sample s o l u t i o n  

Mix t h e  con ten t s  of not  less than  20 i n j e c t i o n s .  

Measure a c c u r a t e l y  a p o r t i o n  o f  t h e  s o l u t i o n ,  equ iva len t  t o  a 

s p e c i f i c  amount o f  I ,  i n t o  a g l a s s  s toppered c e n t r i f u g e  tube .  

Add t h e  s p e c i f i e d  amount of 11, a c c u r a t e l y  weighed, t o  t h e  

sample s o l u t i o n .  T rans fe r  about 0 . 5  m l  of t h e  supe rna tan t  so lu -  

t i o n  i n t o  an a n a l y t i c a l  NMR tube  and o b t a i n  t h e  spectrum, a d j u s t -  

ing t h e  s p i n  r a t e  t o  e l i m i n a t e  t h e  spinning s ide-bands a s  much 

a s  p o s s i b l e .  I n t e g r a t e  t h e  peaks o f  i n t e r e s t  [ t h e  two p ro tons  

of  4 -  and 5 - p o s i t i o n s  of t h e  p y r i d i n e  r i n g  of t h e  drug ( I )  

appearing a t  7 . 7 3  ppm and t h e  fou r  protons s i n g l e t  o f  t h e  

methylene groups o f  t h e  i n t e r n a l  s t anda rd  (11) appearing a t  

2 . 7 7  ppm]. Record t h e  mean o f  a t  l e a s t  t h r e e  i n t e g r a t i o n s .  

The amount o f  I may then  be c a l c u l a t e d  a s  f o l l o w s :  

x w  EWn x -  An 

AS 

mg o f  I = - 
S 

where : 

An = i n t e g r a l  value of t h e  s i g n a l  r e p r e s e n t i n g  I .  

As = i n t e g r a l  value of t h e  s i g n a l  r e p r e s e n t i n g  11. 

EWn = molecular weight o f  I / 2  = 89.12 
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EWs = molecular  weihgt of I I / 4  = 24.77 

= weight (mg) of  11. 
wS 

Samples of s t a n d a r d  I ,  i n  t h e  range  of  50-200 mg were 

a l s o  ana lysed  us ing  I1 a s  an i n t e r n a l  s t a n d a r d .  

RESULTS AND DISCUSSIONS 

The PMR spectrum o f  nikethamide ( I )  i n  D20 i s  shown 

i n  F ig .  1.  I t  e x h i b i t s ,  among o t h e r  peaks ,  a m u l t i p l e t  c e n t e r e d  

a t  7.8 ppm ass igned  t o  t h e  4- and 5 -pyr id ine  p r o t o n s .  S ince  

Y Y 10) 

1 1 I .  1 
I . . . .  1 . . . .  I . . . . I  . . . .  1 . . . . 1 . . . .  I . . r . I ,  

Y I. 8.4 s.8 m t c )  u *r I, t.4 0 

Fig .  1 : Nikethamide ( I )  and 3 - ( t r i m e t h y l s i l y l )  p r o p i o n i c  a c i d ,  
sodium s a l t  i n  D 0 .  2 
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PMR ANALYSIS OF NIKETHAMIDE 599 

these two protons signals are ideal for precise integration, 

they are chosen for establishing the method. 

Succinimide (11) is employed as an internal standard, 

since it exhibits a four proton singlet in water, assigned to 

its methylene protons (Fig. 2 ) .  Its signals are widely sepa- 

rated from that of I and that of the solvent signal occurring at 

4.73 ppm. 

The use of succinimide as an internal standard has been pre- 

viously established . Since compounds I and I1 are freely 

soluble in water, it becomes the solvent of choice. Moreover, 

Thus allowing facile and accurate determination. 

14 

sb  ' . 4 5 ,  M 

\ 

Fig. 2 : Nikethamide ( I ) ,  succinimide (11) and 3-(trimethyl silyl) 
propionic acid, sodium salt in H20. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
4
:
1
8
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1
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Table I - Determination of  Nikethamide in 
Standard Mixture by PMR 

Kikethamide Internal 
Standard Standard 

Added, mg Added, mg Found, mg Recovery,% w/w Mixture 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

50 

70 

82 

110 

129 

145 

164 

186 

194 

200 

66 

80 

95 

130 

150 

160 

170 

186 

202 

200 

66.88 

78.52 

96.29 

130.95 

146.93 

156.87 

167.09 

182.43 

198.07 

197.74 

101.33 

98.15 

101.36 

100.73 

97.95 

98.04 

98.29 

98.08 

98.06 

98.87 

Average = 99.07 

S.D. - 0.48 - 

its two protons singlet appearing at 4.73 ppm does not inter- 

fere with the upfield protons of I1 and the downfield protons 

of I. Accordingly, the use of the expensive deuterium oxide 

is unnecessary. 

A series of known standard I mixtures were prepared and 

determined by this PMR technique and the results are summarised 
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Table I1  - Determination o f  Nikethamide I n f e c -  
t i o n s  by PMR. 

I n t e r n a l  Nikethamide 
Sample S tandard ,  Declared p e r  Found, p e r  Recovery,% 

mg. i n j e c t i o n  ,mg i n j e c t  ion  ,mg w/w 

1 69 375 365.09 97.36 

2 73 375 365.77 97.54 

3 77  375 365.13 97.11 

4 278 375 377.38 100.64 

5 280 375 382.55 102.01 

6 286 375 355.42 94 .78  

7 300 375 372.82 99.42 

8 305 375 380.57 101.49 

9 317 375 393.22 104.86 

10 340 375 387.95 103.45 

i n  Table  1. The me hod i s  bo 

Average = 99.87 

S.D. - 1 .39  - 

h a c c u r a t e  and p r e c i s e ,  wi th  a 

mean of  99.07 f 0.48. 

f i c a n t l y  a f f e c t e d  by t h e  r e l a t i v e  p r o p o r t i o n s  of  I and 11. By 

apply ing  t h i s  procedure t o  commercial i n j e c t i o n s  of  I ,  t h e  

r e s u l t s  are i n  good agreement wi th  t h e  dec la red  dosages (Table 11) 

The accuracy  of  t h e  method i s  no t  s i g n i -  

The PMR method has  d i s t i n c t  advantages over  t h e  o t h e r  

methods p r e v i o u s l y  r e p o r t e d  f o r  t h e  a s say  of  I ,  be ing  s imple ,  
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rapid and accurate. Moreover, the method provides an identi- 

fication of the drug, thereby contributing to the specificity of 

the assay. 
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