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SPECTROSCOPY LETTERS, 22(1 ) ,  101-108 (1989)  

DEVELOPMENT OF AN ANALYTICAL PROTON MAGNETIC RESONANCE (PMR) 
SPECTROSCOPIC METHOD FOR THE DETERMINATION OF ETILEFRINE 

I N  BULK AND PHARMACEUTICAL FORMS 

I S I S  2 .  F. SHUKRALLAH AND ALFI B. SAKLA 

The N a t i o n a l  O r g a n i s a t i o n  f o r  Drug C o n t r o l  and Research  
Cairo,  and F a c u l t y  of  S c i e n c e ,  U n i v e r s i t y  o f  Cairo,  

Giza  , Egypt  

AB S T PACT : 

An a n a l y t i c a l  p r o t o n  magnet ic  r e s o n a n c e  (PMR) s p e c t r o s c o p i c  
method was developed  f o r  t h e  d e t e r m i n a t i o n  of e t i l e f r i n e  hydro- 
c h l o r i d e  [943-17-91 i n  b u l k ,  I ,  t a b l e t s ,  11, d r o p s ,  111, and 
i n j e c t a b l e s ,  I V , .  The method is  a d v a n t a g e o u s  over t h o s e  i n  t h e  
l i t e r a t u r e  o f f e r i n g  a f a s t ,  s i m p l e ,  s p e c i f i c ,  and a c c u r a t e  
procedure .  

INTRODUCTION : 

E t i l e f r i n e  h y d r o c h l o r i d e ,  I ,  (943-17-91, i s  2 e t h y l a m i n o - l -  
( 3  hydroxypheny1)e thanol  h y d r o c h l o r i d e .  I i s  a sympathomimetic  
compound('-4) used i n  cases of h y p o t e n s i o n .  

Among t h e  r e p o r t e d  works p e r t a i n i n g  t o  t h e  a n a l y s i s  of  I and 
i ts  b a s e ,  [709-55-71, a t i t r a t i o n  method i n v o l v i n g  t h e  f o r m a t i o n  

( 5 )  and s u b s e q u e n t  e x t r a c t i o n  of  i o n - p a i r s  w i t h  bromothymol b l u e  , 
a s p e c t r a l  d e n s i t o m e t r i c  d e t e r m i n a t i o n  t h r o u g h  t h i n  l a y e r  
chromatography,  TLC, and  f l u o r e s c e n c e  measurement ( 6 )  , p o l a r o g -  
r a p h i c  i n v e s t i g a t i o n s  of t h e  n i t r o s o  d e r i v a t i v e s " ) ,  and a n  
o x i d a t i o n  p r o c e d u r e  f o l l o w e d  by t h e  t r a n s f o r m a t i o n  t o  t h e  
a c e t a l  forms  (*! were p r e v i o u s l y  per formed.  F o r  t h e  s c r e e n i n g  
i n  b i o l o g i c a l  f l u i d s ,  d i f f e r e n t  t e c h n i q u e s  were a s s e s s e d , e . g .  
t h e  c a p i l l a r y  g a s  chromatography-negat ive  chemica l  i o n i z a t i o n  
mass s p e c t r o m e t r y  , h i g h - p r e s s u r e  l i a u i d  chromatography , 
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102 SHUKRALLAH AND SAKLA 

HPLC, (‘O), mass spectrometry ( ”  , TLC-spectrofluorometry ( 1 2 )  , 
TLC ( 1 3 ) ,  and a combination of TLC, gas liquid chromatography, 
and reversed phase HPLC . ( 1 4 )  

The present work aimed at developing an accurate and specific 
method which is advantageous over those in the literature for 
the quantitation of etilefrine hydrochloride in bulk, I, tablets, 
11, drops, 111, and injectables, IV, by using the PMR spectroscopy. 

EXPERIMENTAL : 

A Varian 90 MHz NMR EM 390 spectrometer was used to record all 
spectra. Authentic samples of etilefrine hydrochloride, I,(Boeh- 
ringer Ingelheim, Ger.), and Effortil tablets, 11, containing 5 

mg of I/tablet, Effortil drops, 111, containing 7.5 mg of I/g , 
and Effortil for injection, IV, containing 10 mg of I/ml were 
obtained from Chemical Industries Development Company “CID“ / 
Boehringer Ingelheim International, Ger. Tetramethylsilane,(i), 
(BDH Chemicals, Ltd. Poole, England), deuterated dimethylsul- 
foxide-d6, (ii), (BDH Chemicals) containing 4 %  of deuterium 
oxide, 99.8% isotopic purity (Mallinckrodt Chemical Works, St. 
Louis, Mo.), and maleic acid, (iii), (PROLABO, Rhone-Poulenc) 
as an internal standard were used. 

PROCEDURES : 

PMR Determination of Authentic Samples of Etilefrine Hydrochlo- 

ride, I. Dissolve and centrifuge accurately weighed amounts of 

about 80 mg of I in a 1 ml of (ii) in a glass-stoppered centri- 
fuge tube. Transfer 0.5 ml of the solution to an NMR tube con- 
taining 1 drop of (i). Add an accurately weighed amount of about 
40 mg of (iii), dissolve and mix well. Place in an NMR spectro- 
meter. Adjust the spin rate. Record the spectrum. Obtain an in- 
tegral spectrum of the peaks of interest at least five times : 
the multiplet approximately between 6.7 and 7.36 ppm 
representing I, and the singlet at about 6.36 ppm of the 
internal standard, (iii). 
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AN ANALYTICAL PMR SPECTROSCOPIC METHOD 103 

PMR Determina t ion  of E t i l e f r i n e  H y d r o c h l o r i d e  T a b l e t s ,  11,. 

Weigh a c c u r a t e l y  one by one ,  2 0  t a b l e t s  and g e t  t h e  a v e r a g e  of  

one t a b l e t .  F i n e l y  powder 2 0  t a b l e t s  and weigh a n  a c c u r a t e  por -  

t i o n  e q u i v a l e n t  t o  40 mg of  I .  Mix w e l l  w i t h  1 m l  of ( i i)  and 

c e n t r i f u g e .  T r a n s f e r  0 .5  m l  of  t h e  s o l u t i o n  t o  a n  NMR t u b e  con- 

t a i n i n g  1 d r o p  of ( i ) .  Add a n  a c c u r a t e l y  weighed amount of about  

2 0  mg of ( i i i ) ,  d i s s o l v e  and mix w e l l .  P roceed  a s  e a r l i e r  des-  

c r i b e d  s t a r t i n g  w i t h  ' I . . .  P l a c e  i n  an NMR . . . ' I .  

PMR D e t e r m i n a t i o n  of E t i l e f r i n e  H y d r o c h l o r i d e  i n  L i q u i d  Prepa-  

r a t i o n s :  Drops, 111, and I n j e c t a b l e s ,  I V .  Mix t h e  c o n t e n t s  of  

each of 1 5  b o t t l e s  o r  ampoules of  I11 o r  I V  r e s p e c t i v e l y .  

Take an a c c u r a t e  p o r t i o n  e q u i v a l e n t  t o  80  mg of  I i n  a 25  m l  
g l a s s - s t o p p e r e d  c o n i c a l  f l a s k .  E v a p o r a t e ' t o  d r y n e s s ,  c o o l  t o  
room t e m p e r a t u r e ,  and d r y  w e l l .  Dissolve i n ,  1 m l  of ( i i ) .  

Proceed as  e a r l i e r  ment ioned beginning  w i t h  ' I . . .  T r a n s f e r  

0 . 5  m l  of  t h e  s o l u t i o n . . . " .  

The amount of e t i l e f r i n e  h y d r o c h l o r i d e ,  I ,  a s  C10H15N 0 2 , H C 1  , 
under  s t u d y  i s  c a l c u l a t e d  a s  f o l l o w s "  : 

EWu x - mg of sample a n a l y s e d  = - Au x w s  
EWs A s  

EWu 

EWs 

Au 

A s  

w s  

: formula  weight  of  e t i l e f r i n e  h y d r o c h l o r i d e ,  I ,  = 
217.7 / 4 = 54.425 

: formula  weight  of  m a l e i c  a c i d ,  ( i i i) ,  = 116.07 / 2 
116.07 / 2 = 58.04 

: a v e r a g e  v a l u e  of  i n ' t e g r a t i o n  of  s i g n a l s  r e p r e s e n t i n g  I .  

: a v e r a g e  v a l u e  of i n t e g r a t i o n  of  t h e  s i g n a l  r e p r e s e n t i n g  
(iii). 

: w e i g h t  i n  mg of  t h e  i n t e r n a l  s t a n d a r d ,  ( i i i) .  

RESULTS AND DISCUSSION : 

F i g u r e  1 d i s p l a y s  t h e  PMR spec t rum o f  e t i l e f r i n e  h y d r o c h l o r i d e ,  

I ,  under  t h e  g i v e n  e x p e r i m e n t a l  c o n d i t i o n s .  The r e s o n a n c e  peaks  
a re  r e f e r e n c e d  t o  t e t r a m e t h y l s i l a n e ,  (i), of 6 = 0 .00  ppm. Deu- 
t e r a t e d  d i m e t h y l s u l f o x i d e - d 6 ,  (ii) , proved  t o  be  a good s o l v e n t  
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AN ANALYTICAL PMR SPECTROSCOPIC METHOD 107 

of a chemica l  s h i f t  a t  a b o u t  2.6 ppm and d i d  n o t  i n t e r f e r e  w i t h  

t h e  s i g n a l s  of  I .  Hence, a l l  s i g n a l s  were e v i d e n t l y  r e c o r d e d .  

The t h r e e  methyl  p r o t o n s  p o s i t i o n e d  ( a )  a p p e a r e d  a s  a t r i p l e t  

c e n t e r e d  a t  a b o u t  1 .35  pprn. The m u l t i p l e t  i n  t h e  r e g i o n  between 

2.84 and  3.25 ppm i s  due t o  t h e  p r o t o n s  d e s i g n a t e d  ( b =  2H) and 

(c= 1H) .  The p r o t o n  ( d )  showed a q u a r t e t  a p p r o x i m a t e l y  between 

4.86 and  5 .13  ppm which i s  o v e r l a p p e d  by t h e  peak  of  HOD in '  

f i g u r e  2 .  The p r o t o n  ( e )  of  t h e  a l c o h o l i c  -OH g r o u p  i s  m a n i f e s -  

t e d  as  a c h a r a c t e r i s t i c  broad s i n g l e t  c e n t e r e d  a t  a b o u t  6 .15 pprr 

which d i s a p p e a r e d  on u s i n g  d e u t e r i u m  o x i d e  g i v i n g  o b v i o u s l y  roor 
t o  t h e  peak of t h e  i n t e r n a l  s t a n d a r d  ( F i g u r e  2 ) .  The d i s t i n -  

g u i s h e d  broad s i n g l e t s  d o w n f i e l d  c e n t e r e d  a t  a b o u t  9.21 and 9.64 
ppm are  a s c r i b a b l e  t o  t h e  p r o t o n s  (g= 1 H )  and  ( h =  1H) of  t h e  
-NH and t h e  p h e n o l i c  -OH g r o u p s  r e s p e c t i v e l y  which d i s a p p e a r e d  

i n  f i g u r e  2 exchanging  w i t h  d e u t e r i u m  o x i d e  . The m - s u b s t i t u t e d  
r i n g  ( f )  i s  shown a s  a m u l t i p l e t  i n  t h e  r e g i o n  n e a r l y  

between 6.7 and 7.36 ppm due  to t h e  f o u r  a r o m a t i c  p r o t o n s ,  

t h e  i n t e g r a t i o n  of  which f a v o r e d  t h e  a n a l y t i c a l  measurement . 
Maleic  a c i d ,  ( i i i) ,  was chosen  a s  a n  i n t e r n a l  s t a n d a r d  s i n c e  it 
a p p e a r s  a s  an i s o l a t e d  s t r o n g  s i n g l e t  a t  a p p r o x i m a t e l y  6 .36  ppm 

due  t o  t h e  o l e f i n i c  p r o t o n s  c o n t r i b u t i n g  t o  t h e  q u a n t i t a t i o n  of  

I. The r e l a t i v e  p r o p o r t i o n  of  (iii) t o  I seemed t o  b e  s a t i s -  

f a c t o r y  f o r  t h e  g i v e n  r a n g e  of  c o n c e n t r a t i o n .  

T a b l e  1 c o m p i l e s  t h e  r e s u l t s  of  t h e  PMR s p e c t r o s c o p i c  

d e t e r m i n a t i o n  of  I and  i t s  p h a r m a c e u t i c a l  forms  of t a b l e t s ,  11, 

d r o p s ,  111, and in jec tab le? . ,  I V .  The dosage  forms  were a s s a y e d  
i n  a c o n c e n t r a t i o n  f a v o r i n g  t h e  a n a l y t i c a l  c o n d i t i o n s .  The 

method proved  t o  b e  of  f a i r l y  r e l e v a n t  p r e c i s i o n ,  s p e c i f i c ,  
and p r o v i d e s  a t i m e  s a v i n g  and s i m p l e  m a n i p u l a t i n g  t e c h n i q u e  

compared t o  t h o s e  i n  t h e  l i t e r a t u r e .  
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