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APPLICATION OF PMR SPECTROMETRY IN PHARMACEUTICAL ANALYSIS 
* 

11. ASSAY OF TOLAZOLINE 

Key Words: PMR Spectrometry, Pharmaceutical Analysis, 
Assay of Tolazoline. 

Y t  * *** 
Hassan Y. Aboul-Enein , Hamed M. El-Fatatry 
and Mohamed S. Rashed 

Department of Pharmaceutical Chemistry, Faculty 
of Pharmacy, Riyadh University, Riyadh, 
Saudi Arabia. 

Abstract: 

A new method, involving the application of PMR spectrometry 
for the assay of tolazoline and its tablets, is proposed. The 
PMR spectrum of tolazoline has two well-defined singlets. The 
proposed method involves: 1) The extraction of tolazoline from 
alkaline medium with carbon tetrachloride containing hexamethyl- 
cyclotrisilazane as internal standard. 2) Comparing the integral 
of  one of the singlets of  tolazoline to that o f  the sharp singlet 
of hexamethylcyc lo t r i s i lazane .  

* For previous paper in this series see reference 1. 
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188 ABOUL-ENEIN, EL-FATATRY, AND RASHED 

The method r e p o r t e d  i n  t h i s  s t u d y  i s  s i m p l e  and r a p i d .  Also 
i t  g i v e s  a c c u r a t e  and r e p r o d u c i b l e  r e s u l t s ;  99.58 + 1.32% f o r  
a u t h e n t i c  t o l a z o l i n e  H C 1  and 100.06 2.66 f o r  t o l a z o l i n e  H C 1  
t a b l e t s  ( P r i s c o l  R ) .  I n  a d d i t i o n ,  t h e  PMR spec t rum o b t a i n e d  h e l p s  
i n  c o n f i r m i n g  t h e  i d e n t i t y  and p u r i t y  of  t h e  d r u g .  

I N T R O D U C T I O N  

T o l a z o l i n e  (4,5-dihydro-2-phenylmethyl-lH-imidazole), an  

a l p h a - a d r e n e r g i c  b l o c k i n g  a g e n t ,  h a s  t h e  s t r u c t u r e  shown below.  I t  

is o f f i c i a l  i n  B.P. 1973 as  i t s  h y d r o c h l o r i d e  s a l t .  The a s s a y  

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

g l a c i a l  a c e t i c  a c i d  medium u s i n g  s o l v e n t  b l u e  1 9  as  i n d i c a t o r  and 

a c e t o u s  p e r c h l o r i c  a c i d  a s  t i t r a n t " ) .  

1968 method o f  t o l a z o l i n e  o r  i t s  t a b l e t s  i s  t h r o u g h  e x t r a c t i o n  o f  

t h e  b a s e  i n  a l k a l i n e  medium by c h l o r o f o r m  fo l lowed  by removal  of  

On t h e  o t h e r  hand ,  t h e  B.P. 

H 

s o l v e n t ,  a d d i t i o n  of known e x c e s s  o f  s t a n d a r d  h y d r o c h l o r i c  a c i d  

and back t i t r a t i o n  a g a i n s t  s t a n d a r d  sodium hydrox ide  s o l u t i o n  u s i n g  

me thy l  r e d  as i n d i ~ a t o r ' ~ ) .  

m e t r i c a l l y  t h r o u g h  p r e c i p i t a t i o n  by R e i n e c k e ' s  s a l t  o r  t u n g s t o s i l i -  

c i c  a c i d ( 4 ) .  

h a s  been r e p o r t e d  by Bayer and P ~ s g a y ' ~ ) .  

T o l a z o l i n e  c a n  b e  d e t e r m i n e d  g r a v i -  

A non-aqueous t i t r a t i o n  method s imilar  t o  B.P. 1973 

I n d i r e c t  complexometr ic  
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PMR SPECTROMETRY IN PHARMACEUTICAL ANALYSIS. I1 189 

t i t r a t i o n  methods were r e p o r t e d  where t o l a z o l i n e  i s  p r e c i p i t a t e d  by 

po ta s s ium i d o b i s m u t h a t e  r e a g e n t ( 6 )  o r  by c u p r i c  p i ~ r a t e ' ~ ) .  

c a s e s  t h e  r ema in ing  m e t a l  i o n  is de te rmined  c o m p l e x o m e t r i c a l l y  by 

t i t r a t i o n  a g a i n s t  EDTA. Many a u t h o r s  r e p o r t e d  d i f f e r e n t  methods,  

f o r  t h e  e s t i m a t i o n  of t o l a z o l i n e  i n  i t s  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 ,  

which depend on t h e  i t s  UV a b s o r p t i o n  s p e c t r a l  . A s  

o t h e r  i m i d a z o l i n e  d e r i v a t i v e s  t o l a z o l i n e  unde rgoes  L a u b i e s  c o l o r  

t e s t ;  t h i s  i s  t h e  b a s i s  of a c o l o r i m e t r i c  p rocedure  deve loped  by 

S l a c k  and Elader("). 

method f o r  i t s  a s s a y  making u s e  of t h e  c o l o r  p i c r a t e  method of 

Howor ka (12'13).  

been used f o r  t h e  i s o l a t i o n  and i d e n t i f i c a t i o n  o f  t o l a z o l i n e  

Boon and Sudds (17)  deve loped  a g a s  ch romatograph ic  p r o c e d u r e  f o r  

i t s  q u a n t i t a t i o n  i n  i t s  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 .  

I n  b o t h  

Al so  Bogs and Daerr  d e s c r i b e d  a c o l o r m e t r i c  

Thin l a y e r  and g a s  ch romatograph ic  methods have 

(14-15) 

T h i s  communication d e s c r i b e s  a new method, i n v o l v i n g  t h e  a p p l i -  

c a t i o n  of PMR s p e c t r o m e t r y ,  f o r  t h e  a s s a y  of t o l a z o l i n e  and i t s  

t a b l e t s .  

EXPERIMENTAL 

A Var i an  T60-A NMR Spec t romete r  w a s  used th roughou t  t h e  s t u d y .  

The i n t e r n a l  s t a n d a r d ,  hexamethylcyclotrisilazane, w a s  pu rchased  

from I C N  K&K Labs,  P l a i n v i e w ,  N . Y . ,  U . S . A .  Carbon t e t r a c h l o r i d e ,  

s p e c t r a l  g r a d e ,  was used .  A u t h e n t i c  t o l a z o l i n e  h y d r o c h l o r i d e s  and 

t o l a z o l i n e  h y d r o c h l o r i d e  t a b l e t s  ( P r i s c o l  ) were o b t a i n e d  from 

Ciba-Geigy L t d . ,  Basle, S w i t z e r l a n d .  
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190 ABOUL-ENEIN, EL-FATATRY, AND RASHED 

PROCEDURE 

For Authent ic  T o l a z o l i n e  H C 1 :  P lace  a weighed a l i q u o t  of t o l a z o l i n e  

H C 1 ,  i n  t h e  range  of 200 mg, i n  a 10 m l  s toppered f l a s k .  Add 5.0 

m l  of water and 500 mg of sodium b i c a r b o n a t e  and mix w e l l .  Add 5.0 

m l  of carbon t e t r a c h l o r i d e  c o n t a i n i n g  t h e  i n t e r n a l  s t a n d a r d ;  t h e  

c o n c e n t r a t i o n  of i n t e r n a l  s tandard  is about  10 mg/ml. Stopper  

t h e  f l a s k  and p l a c e  i t  i n  a shaker  f o r  10 minutes  t o  a f f e c t  e x t r a c t -  

ion  of t o l a z o l i n e .  F i l t e r ,  u s i n g  c o t t o n  p l e d g e t ,  then  t r a n s f e r  0.4  

m l  of t h e  c l e a r  carbon t e t r a c h l o r i d e  s o l u t i o n  t o  a n  NMR tube .  

Run t h e  PMR spectrum of t h e  s o l u t i o n  a d j u s t i n g  t h e  s p i n  ra te  

t o  e l i m i n a t e  s i d e  bands as much a s  p o s s i b l e .  

of t h e  s i n g l e t s  a t  0.00 and 3 . 3 7  ppm, f o r  t h e  i n t e r n a l  s tandard  

and t o l a z o l i n e  r e s p e c t i v e l y ,  t h r e e  times and g e t  t h e  average of 

each. C a l c u l a t e  t h e  weight of t o l a z o l i n e  u s i n g  t h e  fo l lowing  equa- 

t ion  : 

Measure t h e  i n t e g r a l s  

ItWs 

IS 
= 2.162 X 

Where I * i n t e g r a l  of s i g n a l  (mm) 

H = Number of pro tons  w i t h i n  t h e  s i g n a l .  

El = Molecular weight 

W = Weight (mg) 
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PMR SPECTROMETRY I N  PHARMACEUTICAL ANALYSIS. I1 19 1 

The s u b s c r i p t s  "s" and ' I t "  s t a n d  f o r  t h e  i n t e r n a l  s t a n d a r d  

and t o l a z o l i n e  r e s p e c t i v e l y .  

R Fo r  T o l a z o l i n e  H C 1  T a b l e t s  ( P r i s c o l  ) :  

Each t a b l e t  i s  claimed t o  c o n t a i n  25.00 mg of t o l a z o l i n e  H C 1  

i .e .  e q u i v a l e n t  t o  20.364 mg of t o l a z o l i n e  base .  

P l a c e  5 t a b l e t s  i n  a 10 m l  s t oppe red  f l a s k  t o  which add 5 .0  

m l  of  water and 500 mg of  sodium b i c a r b o n a t e .  D i s e n t e g r a t e  t h e  

t a b l e t s  and mix w e l l .  Add 5 .0  m l  of  ca rbon  t e t r a c h l o r i d e  c o n t a i n -  

i n g  t h e  i n t e r n a l  s t a n d a r d  s o l u t i o n  ( abou t  10 mg/ml). S toppe r  t h e  

f l a s k  and c o n t i n u e  e x t r a c t i o n  a s  p r e v i o u s l y  mentioned under  au then-  

t i c  t o l a z o l i n e  H C 1 .  

The f i n a l  ca rbon  t e t r a c h l o r i d e  s o l u t i o n  would c o n t a i n  101.82 

of t o l a z o l i n e  b a s e .  T r a n s f e r  abou t  0.4 m l .  of  t h e  c l e a r  ca rbon  

t e t r a c h l o r i d e  s o l u t i o n  and r u n  i t s  PMR spectrum and proceed as 

p r e v i o u s l y  d e s c r i b e d .  

R e s u l t s  and Di scuss ion :  

The method d e s c r i b e d  i n  t h i s  communication i n v o l v e s  f i r s t l y  

t h e  e x t r a c t i o n  of  t o l a z o l i n e  b a s e  l i b e r a t e d  by a l k a l i n i z i n g  t h e  

aqueous s o l u t i o n  of t o l a z o l i n e  h y d r o c h l o r i d e .  The PMR spectrum 

of  t o l a z o l i n e  e x t r a c t e d  by ca rbon  t e t r a c h l o r i d e  c o n t a i n i n g  known 

amount of hexamethylcyclotrisilazane, i s  t h e n  second ly  r eco rded  

on Varian T60-A "R Spec t romete r .  T h i s  s t a n d a r d  was chosen i n  

t h i s  s t u d y  as i t  h a s  been p r e v i o u s l y  recommended and used (1,18-20) 

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



192 ABOUL-ENEIN, EL-FATATRY, AND RASHED 

The PMR spec t rum of  t h e  ca rbon  t e t r a c h l o r i d e  s o l u t i o n  of  

t o l a z o l i n e ,  u s i n g  hexamethylcyclotrisilazane a s  i n t e r n a l  s t a n d a r d ,  

i s  shown i n  F i g u r e  1. 

The t o l a z o l i n e  s i g n a l s ,  measured i n  & - s c a l e ,  a r e  r e f e r e n c e d  

t o  hexamethylcyclotrisilazane whose s i n g l e t  was p o s i t i o n e d  a t  0.00 

ppm. Those s i g n a l s  are  : a s i n g l e t  a t  3.37 ppm f o r  t h e  -CH2-CH 2 - 

of t h e  i m i d a z o l i n e  moie ty  a s  w e l l  a s  t h e  -CH - p o r t i o n  of  t h e  

b e n z y l  g roup ,  and a n o t h e r  s i n g l e t  a t  7 .13  ppm f o r  t h e  monosubs t i -  

t u t e d  pheny l  r i n g .  E i t h e r  s i g n a l  c o u l d  be chosen  f o r  q u a n t i t a t i v e  

d e t e r m i n a t i o n  by comparing i t s  i n t e g r a l  t o  t h a t  of  t h e  s h a r p  s i n g -  

l e t  of a known amount of  t h e  i n t e r n a l  s t a n d a r d .  I n  t h i s  s t u d y  t h e  

s i n g l e t  a t  3.37 ppm w a s  c h o s e n .  

2 

The -NH- p r o t o n  shows up  a s  b road  band i n  t h e  r a n g e  4 .0  - 6.00 

ppm depend ing  on  t h e  c o n c e n t r a t i o n  o f  t o l a z o l i n e ,  however,  i t  d o e s  

n o t  i n t e r f e r e  w i t h  t h e  measurement of  t h e  i n t e g r a l  of e i t h e r  s i n g l e t .  

T a b l e  1 shows t h e  p e r c e n t  r e c o v e r i e s  o b t a i n e d  when t h i s  method 

i s  used f o r  t h e  a s s a y  of  a u t h e n t i c  t o l a z o l i n e  H C 1  ( d a t a  a re  c a l c u -  

l a t e d  i n  terms of  t o l a z o l i n e  b a s e ) .  The r e s u l t s  d e m o n s t r a t e  good 

p r e c i s i o n  ( a v e r a g e  r e c o v e r y  i s  99.55 2 1 .32% 

when t h e  method i s  used  f o r  t h e  a s s a y  o f  t o l a z o l i n e  H C 1  t a b l e t s  

( P r i s c o l  ) i t  g i v e s  r e a s o n a b l e  r e s u l t s  a s  i n d i c a t e d  i n  T a b l e  2 

( a v e r a g e  r e c o v e r y  i s  100.00 2 2.66 Z) . 

) .  On t h e  o t h e r  hand ,  

The p e r c e n t  r e c o v e r i e s  o b t a i n e d  by t h i s  method comply w i t h  t h e  

r e q u i r e m e n t s  c i t e d  by B .P .  1973 f o r  t o l a z o l i n e  H C 1  powder (99 - 101%) 
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194 ABOUL,ENEIN, EL-FATATRY, AND RASHED 

Table I. - The Percentage Recoveries of Authentic 

Tolazoline Hydrochloride. 

a 
Sample 
No. 

'olazoline HC1 
Taken (mg) 

197.00 

196.00 

196.10 

196.50 

196.60 

196.90 

196.70 

196.60 

- T o l a :  
Taken (mg) 

160.30 

160.00 

160.08 

160.20 

160.40 

160.70 

160.40 

160.40 

b 
o 1 i n e  

Found (mg) 

155.17 

163.20 

158.16 

161.16 

159.04 

161.80 

160.00 

158.60 

% 
Recovery 

96.80 

102.00 

98.80 

100.60 

99.15 

100.68 

99.75 

98.88 

L 

Average % Recovery = 99.58 2 1.32 

a 
The concentration of hexamethylcyclotrisilazane in all solutions 
is 49.65 mg. 

b 
Each gm of Tolazoline HC1 is equivalent to 0.8138 gm of Tolazoline 
base. 

C 
Standard deviation. 
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PMR SPECTROMETRY I N  PHARMACEUTICAL ANALYSIS. I1 195 

Table  11. 

a 
Sample 
No. 

- The Percentage  Recoveries  of T o l a z o l i n e  
R Hydrochlor ide T a b l e t s  ( P r i s c o l  ) .  

T o l a z o l i n e  Ba: 

Claimed (mg) b 

101.82 

101.82 

101.82 

101.82 

101 .a2 

101.82 

101.82 

101.82 

i n  f i v e  T a b l e t s  

Found (mg) 

99.78 

99.78 

102.58 

103.67 

99.44 

105.83 

101.51 

102.54 

% 
Recovery 

98.00 

98.00 

100.75 

101.82 

97.66 

103.94 

99.70 

100.71 

C 

Average % Recovery = 100.06 2 2.66 

a 
The c o n c e n t r a t i o n  of hexamethylcyclotrisilazane i n  all s o l u t i o n s  
i s  49.65 mg. 

b 
Each t a b l e t  i s  claimed t o  c o n t a i n  25.00 mg t o l a z o l i n e  H C 1  which 
i s  e q u i v a l e n t  t o  20.364 mg of t o l a z o l i n e  base .  

C 

Standard d e v i a t i o n .  
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196 ABOUL-ENEIN, EL-FATATRY, AND RASHED 

and f o r  t o l a z o l i n e  HC1 t a b l e t s  (92.5 - 107.5%).  However, i t  should 

be pointed o u t  t h a t  bo th  methods,  d e s c r i b e d  by B . P .  1973 and B .P .  

1968, involve  t i t r a t i o n  o f  t o l a z o l i n e  base by s t a n d a r d  a c i d  and t h u s  

they a r e  n o n s p e c i f i c  f o r  t o l a z o l i n e .  On t h e  c o n t r a r y ,  t h e  proposed 

method i s  s p e c i f i c  f o r  t o l a z o l i n e  and t h e r e  w a s  no ev idence  f o r  

i n t e r f e r n e c e  from e x c i p i e n t s  when t h e  method i s  used f o r  t o l a z o l i n e  

H C 1  t a b l e t s .  I n  a d d i t i o n ,  t h e  method i s  s imple  and r a p i d .  I t  pro- 

v i d e s  t h e  PMR spectrum of t h e  drug which h e l p s  i n  i t s  i d e n t i f i c a t i o n  

and checking i t s  p u r i t y ,  
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