
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 30 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Spectroscopy Letters
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597299

PMR Assay of Natural Products in Pharmaceuticals I: Assay of Noscapine
in Tablets
Elsayed A. Aboutabla; M. M. A. Hassana

a Department of Pharmacognosy and Pharmaceutical Chemistry, College of Pharmacy, Riyad
University, Riyad, Saudi Arabia

To cite this Article Aboutabl, Elsayed A. and Hassan, M. M. A.(1979) 'PMR Assay of Natural Products in Pharmaceuticals
I: Assay of Noscapine in Tablets', Spectroscopy Letters, 12: 3, 231 — 241
To link to this Article: DOI: 10.1080/00387017908069149
URL: http://dx.doi.org/10.1080/00387017908069149

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597299
http://dx.doi.org/10.1080/00387017908069149
http://www.informaworld.com/terms-and-conditions-of-access.pdf


SPECTROSCOPY LETTERS, 12(3), 231-241 (1979) 

PMR ASSAY OF NATURAL PRODUCTS IN PHARMACEUTICALS I: 
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Abstract 

A rapid and accurate PMR procedure is reported for the analysis 

of noscapine as a drug entity and in tablet dosage form. The method 

is precise with a standard deviation of 5 1.44% and 1.12% in the 

alkaloid and tablets respectively. The results of synthetic mix- 

tures and tablets are comparable to those obtained by B.P. 1973  and 

NF. XI11 procedures. In addition, the PMR spectrum furnishes a speci 

fic means of identification of noscapine. 

Introduction 

dimethoxy-3-pythalidyl) -1,2,3,4-tetratydroisoquinolineJ is one of 
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232 ABOUTABL AND HASSAN 

t h e  opium a l k a l o i d s  and be ing  n o n a d d i c t i v e ,  i t  i s  wide ly  used  as a n  

a n t i t u s s i v e  i n  t h e  t r e a t m e n t  of unproduc t ive  cough. Due t o  i ts  

b r o n c h o d i l a t i n g  p r o p e r t i e s  i t  i s  used t o  s u p p r e s s  t h e  cough of bron- 

c h i t i s  and f o r  t h e  r e l i e f  of  whooping cough i n  c h i l d r e n  ( 1 ) .  

S e v e r a l  approaches  have been unde r t aken  f o r  t h e  d e t e r m i n a t i o n  

o f 1 . A  g r a v i m e t r i c  method of d e t e r m i n a t i o n  based on p r e c i p i t a t i o n  

w i t h  t e t r a p h e n y l  boron h a s  been d e s c r i b e d  ( 2 ) .  Amperometric t i t-  

r a t i o n  (3) and p o l a r o g r a p h i c  ( 4 , 5 )  methods were a l s o  r e p o r t e d .  ;n 

plasma and u r i n e ,  I h a s  been determined by s p e c t r o f l u o r o m e t r y  ( 6 ) .  

A s p e c t r o p h o t o m e t r i c  method h a s  been d e s c r i b e d  (7 )  f o r  t h e  e s t i m a t -  

i o n  of I based on measuring t h e  abso rbance  of  0 . 1 N  H C 1  s o l u t i o n  

of t h e  e x t r a c t e d  base  a t  312 nm. T h i s  method is adopted by t h e  

B.P .C.  1973. A combinat ion o f  t h i s  method w i t h  TLC h a s  been d e s c r i -  

bed f o r  t h e  d e t e r m i n a t i o n  of  I i n  opium (8).  

f i r s t  d e r i v a t i v e  c u r v e  h a s  a l s o  been r e p o r t e d  (9 )  A q u a n t i t a t i v e  

A method u s i n g  t h e  
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ASSAY OF NOSCAPINE 

TLC t echn ique  w a s  a p p l i e d  f o r  t h e  a s s a y  of I i n  d rug  m i x t u r e s  ( 

Non-aqueous t i t r a t i o n  i s  t h e  method o f f i c i a l l y  adop ted  by t h e  B 

1973  (11) and NF. XI11 ( 1 2 ) .  
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0) 

P. 

By v i r t u e  of t h e  r e l a t i v e l y  h i g h  dosage  of  noscap ine  (30 mg), 

t h e  n o n - s p e c i f i c i t y  of t h e  methods p r e v i o u s l y  d e s c r i b e d  f o r  i t s  

a n a l y s i s  and t h e  c h a r a c t e r i s t i c  r e sonance  p a t t e r n  of  i t s  P t h  s p e c t -  

rum, i t  w a s  deemed of i n t e r e s t  t o  i n v e s t i g a t e  a PMR a s s a y  of  t h i s  

a l k a l o i d  a s  a pu re  d r u g  and i n  i t s  t a b l e t  dosage form. 

Experimental  

Apparatus  and chemica l s  - NMR spectrometer '  w a s  u sed .  S t anda rd  

Noscapine', commercial  t a b l e t s 3  of I ,  i n t e r n a l  s t a n d a r d  t e r t - b u t a n o l  

112, d e u t r a t e d  ch lo ro fo rm4  and e t h a n o l - f r e e  ch lo ro fo rm were used .  

A l l  chemica l  s h i f t s  r e p o r t e d  are i n  r e f e r e n c e  t o  t e t r a m e t h y l -  

s i l a n e  a t  0 ppm. 

P r e p a r a t i o n  o f  e t h a n o l - f r e e  ch lo ro fo rm (13) - The ch lo ro fo rm 

i s  shaken t h r e e  times w i t h  s m a l l  volume of  c o n c e n t r a t e d  s u l p h u r i c  

a c i d ,  t ho rough ly  washed w i t h  water, d r i e d  ove r  anhydrous ca l c ium 

c h l o r i d e  and d i s t i l l e d .  

1. Varian T-60A, ~OMHZ. 
2 .  B . D . H .  Chemicals ,  Poo le ,  England. 

3 .  Arab Pha rmaceu t i ca l  Manufac tu re r s  Co. L t d . ,  S u l t . ,  J o r d a n .  

4 .  Koch-Light L a b o r a t o r i e s  L t d . ,  Colnbrook Bucks, England. 
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234 ABOUTABL AND HASSAN 

P r e p a r a t i o n  o f  I t a b l e t  sample s o l u t i o n s  - Weigh and f i n e l y  

powder n o t  l e s s  t h a n  20 t a b l e t s .  Weigh a c c u r a t e l y  a p o r t i o n  o f  

t h e  powder e q u i v a l e n t  t o  a b o u t  100  mg o f  I ,  i n t o  a g l a s s  s t o p p e r e d  

c e n t r i f u g e  t u b e .  Add 4 m l .  o f  e t h a n o l - f r e e  ch lo ro fo rm c o n t a i n i n g  

t h e  s p e c i f i e d  a c c u r a t e l y  weighed amount of 11. S t o p p e r  and s h a k e  

f o r  3 min. and t h e n  c e n t r i f u g e .  T r a n s f e r  a b o u t  0 . 5  m l  of t h e  

c l e a r  s u p e r n a t a n t  s o l u t i o n  i n t o  a p e r c i s i o n  NMR s p e c t r o m e t e r  and 

o b t a i n  t h e  spec t rum,  a d j u s t i n g  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  s p i n -  

n i n g  s ide -bands  as  much a s  p o s s i b l e .  I n t e g r a t e  t h e  peaks  of i n t e -  

rest ( t h e  n i n e  p r o t o n s  of t h e  t h r e e  - OCH g roups  of I a p p e a r i n g  a t  

3.83, 4.00 and 4.05 ppm and t h e  n i n e  p r o t o n s  o f  t h e  t h r e e  -CH3 

g roups  of I1 a p p e a r i n g  a t  1.3 ppm as  a s i n g l e t )  a t  l e a s t  t h r e e  times 

and d e t e r m i n e  t h e  a v e r a g e  i n t e g r a l s .  

3 

The amount of I may t h e n  b e  c a l c u l a t e d  as  f o l l o w s :  

413.43 
74.13 mg X 

Ax 

. Aa 
mg of I = __ 

where : 

= I n t e g r a l  v a l u e  o f  t h e  s i g n a l  r e p r e s e n t i n g  I .  

= I n t e g r a l  v a l u e  of  t h e  s i g n a l  r e p r e s e n t i n g  I1 

Ax 

Aa 

413.43= Molecu la r  we igh t  o f  I. 

74.13 = Molecu la r  we igh t  o f  11. 

R e s u l t s  and D i s c u s s i o n  

The PMR spec t rum of I shown i n  F i g .  1 d i s p l a y s  c h a r a c t e r i s t i c  

s i g n a l s ,  t h e  chemica l  s h i f t s  of which are l i s t e d  i n  T a b l e  I.  The 

s i g n a l s  a t  3.83, 4.00 and 4.05 ppm are a s c r i b a b l e  t o  t h e  n i n e  pro-  
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236 ABOUTABL AND HASSAN 

Tab le  I - Chemical S h i f t s  of Noscapine i n  CDC13 

Group 

-CH -CH 2 2  

N-CH3 

3 

0-CH3 

0-CH 

0-CH3 

-CH- 

-CH2- 

-CH- 

-CH- 

-CH- 

P o s i t  i o n  

3 ,4  

2 

8 

6 o f  p h t h a l i d y l  

7 of p h t h a l i d y l  

1 

methy lene  d i o x y  

3 of p h t h a l i d y l  

5 

4 , 5  of p h t h a l i d y l  

Chemical S h i f t  

2.37 (m) 

2.50 ( s )  

3.83 ( s )  

4.00 ( s )  

4.05 ( s )  

4.37 ( d )  

5 .73 ( s )  

6.10 ( d )  

6.27 ( s )  

6.93 ( d )  

(s )  = s i n g l e t ,  (d )  = d o u b l e t ,  (m) = m u l t i p l e t .  

t o n s  of t h e  t h r e e  -0CH g roups  of I .  These n i n e  p r o t o n s  were 

chosen f o r  q u a n t i t a t i v e  a n a l y s i s ,  s i n c e  i n t e g r a t i o n  o f  them g i v e s  

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

3 

t e r t -Bu tano l  I1 i s  employed as a n  i n t e r n a l  s t a n d a r d ,  s i n c e  i t  

e x h i b i t s  ( F i g .  2) a n i n e  p r o t o n s  s i n g l e t  a t  1 . 3  ppm a s s i g n e d  t o  i t s  
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e 
WL. 
G O  
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c e  
c 
- u  

^ H O  z 
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w e m  
& r l  

lux 
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d E O  
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m u  

urn 
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O O  

I 

a m  
E X  
P.4c 

I 

N 
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2 38 ABOUTABL AND HASSAN 

t h r e e  me thy l  g r o u p s  which i s  w i d e l y  s e p a r a t e d  from t h o s e  chosen  f o r  

I t h u s  a l l o w i n g  f a c i l e  and a c c u r a t e  d e t e r m i n a t i o n .  The u s e  of t e r t -  

b u t a n o l  as  a n  i n t e r n a l  s t a n d a r d  h a s  been p r e v i o u s l y  e s t a b l i s h e d  ( 1 4 ) .  

Chloroform was chosen  a s  a s o l v e n t ,  s i n c e  compound I and I1 

a r e  f r e e l y  s o l u b l e  i n  i t .  Moreover,  i t s  p r o t o n  s i g n l e t  a t  7 .25 ppm 

does  n o t  i n t e r f e r e  w i t h  t h e  u p f i e l d  p r o t o n s  o f  b o t h  compounds. Accord- 

i n g l y ,  t h e  u s e  o f  d e u t r a t e d  s o l v e n t  i s  u n n e c e s s a r y .  However, e t h a n o l -  

f r e e  ch lo ro fo rm w a s  u sed  t o  avo id  s i g n a l  i n t e r f e r e n c e  d u e  t o  e t h a n o l  

u s u a l l y  added as  a s t a b i l i z e r  i n  t h e  commercial  p r o d u c t .  A series o f  

known s t a n d a r d  I m i x t u r e s  were p r e p a r e d  and a s sayed  by t h i s  PMR tech -  

n i q u e  and t h e  r e s u l t s  are summarized i n  T a b l e  11. The method i s  b o t h  

a c c u r a t e  and p r e c i s e ,  w i t h  a s t a n d a r d  d e v i a t i o n  of 1 .44%.  The accu-  

r a c y  of t h e  d e t e r m i n a t i o n  i s  n o t  s i g n i 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 t o  11. Applying t h i s  p r o c e d u r e  t o  commercial  t a b l e t s  

o f  I ,  t h e  r e s u l t s  are i n  good agreement  w i t h  t h e  d e c l a r e d  d o s a g e  (Tab le  

111). The r e s u l t s  a r e  a l s o  comparable  w i t h  t h o s e  o b t a i n e d  u s i n g  t h e  

o f f i c i a l  B.P. 1973 and NF. XI11 procedure .  There i s  no e v i d e n c e  of 

i n t e r f e r e n c e  from e x c i p i e n t s  p r e s e n t .  

The method h a s  d i s t i n c t  a d v a n t a g e s  o v e r  o t h e r  methods p r e v i o u s l y  

d e s c r i b e d ,  b e i n g  r a p i d ,  a c c u r a t e  and s p e c i f i c .  Moreover,  t h e  s i m u l t a n -  

e o u s  d e t e c t i o n  o f  i m p u r i t i e s  i n  t h e  sample c a n  b e  a c h i e v e d .  
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Table IT - Determination of Noscapine in Standard 
Mixtures by PMR. 

Standard 
Mixture 

1 

2 

3 

4 

N o s c a p i n e  tert-Butanol 
lnternal 
Standara Added, Found, Recovery 
Aaded, mg mg mg % 

56.2 60 59.70 99,50 

112.4 61 60.98 99.97 

28.1 82 84.83 103.20 

28.1 70 69.14 98.77 

1 5  I 28.1 I 128 I 127.34 I 99.48 I 
28.1 

28.1 

95 94.67 99.65 

154 151.82 98.58 

l 8  1 28.1 I 146 I 146 I 100.41 I 

Sample 

1 

~ 9 1 28.1 I 184 I :,.02 lyO.01 1 
Average 99.95 

+ 1.44 

N o s c a p i n e  tert-Butanol 
Internal Standard Declared, mg Found, mg Recovery 
Added per 4 tablets per 4 tablets % w/w 

, g  

22.48 100 97.16 97.16 

Table I11 - Determination of Noscapine Tablets by PMR 

r--2 I 22.48 I I 97.85 I 97.85 I 

I 4 I 33.72 I 100 I 97.86 I 97.86 I 
I 5 I 22.48 I 100 I 96.32 I 96.32 1 
I 6 1 22.48 I 100 I 94.80 I 94.80 I 
I 7 I 22.48 I 100 I 94.80 I 94.80 I 
I 8 1 22.48 I 100 I 97.06 I 97.06 I 

22.48 95.52 95.52 

Average 96.37 
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