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HIGH-PRESSURE LIQUID 

CHROMATOGRAPHY ASSAY FOR DANE SALT 

POTASSIUM (-)-N- (1-METHOXYCARBONYLPROPENE-2YL) - 
p-HYDROXYPHENYLGLYCINE 

Naseem Muhammad, P e t e r  S. T s a i ,  & R o n a l d  G .  L a u b a c k  

B r i s t o l  L a b o r a t o r i e s ,  Division of B r i s t o l - M y e r s  C o .  
S y r a c u s e ,  New Y o r k  13201 USA 

ABSTRACT 

A r a p i d ,  i o n - p a i r ,  h i g h - p r e s s u r e  l i q u i d  c h r o m a t o g r a p h i c  m e t h o d  f o r  a n a l y s i s  
o f  Dane  S a l t  P o t a s s i u m  ( - ) - N -  (I-Methoxycarbonylpropene-2-yl ) -p -Hydroxy -  
p h e n y l g l y c i n e  was  d e v e l o p e d .  T e t r a b u t y l a m m o n i u m  h y d r o x i d e  w a s  u s e d  as a 
c o u n t e r - i o n  i n  the mobile p h a s e .  A f i x e d  w a v e l e n g t h  d e t e c t o r  (A = 280 nm)  
and  a u -Bondapak  C-18  c o l u m n  w e r e  e m p l o y e d .  T h e  p e r c e n t  r e l a t i v e  r a n g e  of 
the m e t h o d  ( p r e c i s i o n )  w a s  0 .6% (n = 3) .  

INTRODUCTION 

Enamine  p r o t e c t e d  a m i n o  a c i d s  are commonly  u s e d  d u r i n g  the 

m a n u f a c t u r e  o f  p e n i c i l l i n s  a n d  c e p h a l o s p o r i n s  (1-9). 

T h e s e  compounds  are r e f e r r e d  to  a s  Dane S a l t s .  P o t a s s i u m  ( - ) - N -  

(l-Methoxycarbonylpropene-2-yl)-p-Hydroxyphenylglycine (I) i s  s u c h  a 

compound .  
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1350 MUHAMMAD, T S A I ,  AND LAUBACK 

A m e t h o d  t o  d e t e r m i n e  the p u r i t y  of this  compound h a s  not  been r e p o r t e d  

i n  the l i t e r a t u r e .  Q u a l i t y  of t h i s  compound h a s  a b e a r i n g  on the 

overall y i e l d  a n d  q u a l i t y  of the p e n i c i l l i n  or c c p h a l o s p o r i n  b e i n g  

IIBnUfactUFed b y  i t .  T h e r e f o r e ,  i t  w a s  d e c i d e d  t o  d e v e l o p  a speci f ic  

HPLC a s s a y  for d e t e r m i n a t i o n  of p u r i t y  o f  D d n e  S a l t  P o t a s s i u m  ( - ) - N -  

(l-Methoxycarbonylpropene-2-yl)-p-Hydroxphenylylycine. 

EXPER IMENTtL 

R e a g e n t s :  

M c t h a n o l ,  B u r d i c k  S J a c k s o n ,  M u s k e g o n ,  M I  4 9 4 4 2 .  

T e t r a b u t y l a m m n i  urn H y d r o x i d e ,  Eds tn ian  C h e m i c a l  Company ,  
R o c h e s t e r ,  New Y o r k  14650.  

P o t a s s i u m  IKydrox ide  S o l u t i o n  ( 4 5 % ,  w / v ) ,  Fisher S c i e n t i f i c  Company ,  
F a i r  Lawn,  New J e r s e y  07410 .  

Dane S a l t  P o t a s s i u m  ( - ) - N -  (I-Mcthoxycarbonylpropene-Z-yl)-p-ffydroxy- 
p h e n y l q l y c i n e  ( R e f e r e n c e  S t a n d a r d )  
B r i s t o l  L a b o r d t o r l e s ,  S y r a c u s e ,  New York 1 3 2 0 1 .  

P h o s p h o r i c  A c i d  (S5%, w / v ) ,  Fisher S c i e n t i f i c  Company ,  
F a i r  Lawn,  New J e i s e y  0 7 4 1 0 .  

HPLC C o n d i t i o n s  : 

C o l  umn: 

Pump: 

Mobile P h a s e  : 

F 1  ow Ra tc:  

I n j e c t o r :  

Detector: 

C h a r t  S p e e d :  

\ l-Rondapak C - 1 9 ,  30 cm x 3 . 9  m I . D . ,  f r o m  Watc?rs 
A s s o c i a t e s ,  M i l f o r d ,  M a s s . ,  C a t a l o g  N o .  2 7 3 2 4 .  

Milton R o y  m i n i - p u m p ,  5 0 0 0  p . s . i .  or e g u i v d e n t .  

MeOH/Water ( 5 0 / 5 0 )  w i t h  0.1g p o t a s s i u m  h y d r o x i d e ,  
0.00693E t r t r a b u t y l a m m o n i u m  h y d r o x i d e  a d j u s t e d  t o  
pH 7 . 0  w i t h  c o n c e n t r a t e d  p h o s p h o r i c  a c i d .  

1 . 5  m l / m i n u t e .  

Valco r,oop I n j e c t o r ,  7000 p . s . i . ,  4 0 - u l  loop,  
Va lco  I n s t r u m n t  C n . ,  I nc . ,  H o u s t o n ,  T e x a s .  

Waters Mode l  4 4 0  or e q u i v a l e n t ,  280  nm.  

0 .2  inch/minute. 
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ASSAY FOR DANE SALT POTASSIUM 1351 

S u g g e s t e d  A t t e n u a t i o n s  & R e t e n t i o n  T i m e s :  RT ( m i n . )  A t t e n u a t i o n s  

Dane  S a l t  P o t a s s i u m  (-)-N- ( I - M e t h o x y -  4 . 0  f 0 . 5  0 . 0 5  
carbonylpropene-2-yl)-p-Hydroxphenylglycine 

B e n z o c a i n e  ( I n t e r n a l  S t a n d a r d )  5 . 5  I 0 . 5  0 . 0 5  

M o b i  1 e P h a s e  P r e p a r a t i o n  : 

T r a n s f e r  500 ml o f  m e t h a n o l  a n d  450  m l  of d i s t i l l e d  w a t e r  t o  a 

I - l i t e r  v o l u m e t r i c  f l a s k  a n d  mix the contents. P i p e t  18.0 m l  o f  

t e t r a b u t y l a m m o n i u m  h y d r o x i d e  ti t r a n t ,  a n d  8 .5  ml of p o t a s s i u m  h y d r o x i d e  

r e a g e n t  t o  the f l a s k  a n d  m i x  the contents .  A d j u s t  t o  pH 7.0 w i t h  

p h o s p h o r i c  a c i d  ( a p p r o x i m a t e l y  6 m l ) .  D i l u t e  t o  v o l u m e  w i t h  w a t e r .  

F i l t e r  the r e s u l t i n g  s o l u t i o n  t h r o u g h  Whatman N o .  5 f i l t e r  p a p e r  ( 5 . 5  c m )  

p l a c e d  i n  a M i l l i p o r e  f i l t e r  h o l d e r .  

Di 1 u e n t  P r e p a r a t i o n :  

T r a n s f e r  1.0 ml o f  P o t a s s i u m  H y d r o x i d e  S o l u t i o n  ( 2 . 2 5 8 ,  w / v )  a n d  

40.0 ml o f  m e t h a n o l  t o  a 100-ml  v o l u m e t r i c  f l a s k .  D i l u t e  t o  v o l u m e  w i t h  

d i s t i l l e d  w a t e r  a n d  m i x  w e l l .  

I n t e r n a l  S t a n d a r d  ( B e n z o c a i n e  S o l u t i o n )  P r e p a r a t i o n :  

T r a n s f e r  2 5  i 1 mq o f  B e n z o c a i n e  S o l u t i o n  t o  a 100-ml  v o l u m e t r i c  

flask. Dissolve a n d  d i l u t e  t o  v o l u m e  w i t h  m e t h a n o l  a n d  mix w e l l .  

T r a n s f e r  10 ml  o f  the r e s u l t i n g  s o l u t i o n  t o  a 100-ml  v o l u m e t r i c  f l a s k ,  

d i l u t e  t o  v o l u m e  w i t h  m e t h a n o l  d n d  m i x  w e l l .  

Master S t a n d a r d  or S a m p l e  S o l u t i o n  Prepara-: 

T r a n s f e r  30 f 2 mg o f  Dane  S a l t  P o t a s s i u m  ( - ) - N -  ( I - M e t h o x y -  

carbonylpropene-2-yl)-p-Hydroxyphenylglycine R e f e r e n c e  S t a n d a r d  or 

s a m p l e ,  a c c u r a t e l y  w e i g h e d ,  i n t o  a 200-ml v o l u m e t r i c  f l a s k .  Add  

100 m l  of m e t h a n o l  a n d  s w i r l  t o  d i s s o l v e  ( 1 )  the contents. D i l u t e  

to  v o l u m e  w i t h  m e t h a n o l  a n d  mix w e l l .  
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1352 MUHAMMAD, T S A I ,  AND LAUBACK 

W o r k i n g  S t a n d a r d  or S a m p l e  S o l u t i o n  P r e p a r a t i o n :  

T r a n s f e r  5.00 m l  of Dane S a l t  P o t a s s i u m  (1)-N- ( I - M e t h o x y -  

c a r b o n y l p r o p e n e - 2 - y 1  ) - p - H y d r o x y p h c n y l  ql y c i n c  R c f e r c n c c  S t a n d a r d  or 

s a m p l e  s o l u t i o n  a n d  10.00 m l  o f  B e n z o c a i n e  S o l i l t i o n  i n t o  a 50-1111 

v o l u m e t r i c  f l a s k .  D i l u t e  t o  v o l u m  w i t h  m e t h a n o l  a n d  m i x  w e l l .  

T rans f e r  4.0 m l  of the r c s u l t i n g  so lu t ion  t o  a 1 0 - m l  v o l u m e t r i c  

f l a s k ,  d i l u t e  t o  v o l u m e  w i t h  the d i l u e n t  ( 2 )  a n d  m i x  w e l l .  

NOTES - 
( 1 )  I f  the s t a n d a r d  o r  s a m p l e  i s  not  d i s s o l v t a d  i n  m e t h a n o l  a f t e r  

s w l r l l n g ,  s o n i c a t e  for f i v e  m i n u t e s .  

(21 D i l u e n t  s h o u l d  be a d d e d  t o  the w o r k i n g  s o l u t i o n  i m m e d i a t e l y  

b e f o r e  i n j e c t i n g  the f i n a l  s o l u t i o n  i n t o  the HPLC s y s t e m .  

C a l c u l a t i o n s :  -~.I__ 

Peak H e i g h t  of A n a l y t e  
Peak h e i g h t  of I n t e r n a l  S t a n d a r d  1 .  Peak  H e i g h t  R a t i o  (R) = 

R S t d .  = Peak  heiqht r a t i o  of s t a n d a r d  s o l u t i o n .  

R S p l e  - Peak  h e i g h t  r a t i o  of s a m p l e  s o l u t i o n .  

A n a l y t e  = Dane S a l t  P o t a s s i u m  (-)-N- (I-Methoxycarbonqlpropene-2-y1)- 
p - H y d r o x y p h e n y l q l y c i n e .  

S t d .  w t .  ( m q )  x S t d .  P u r i t y  (%) 
2 .  S t a n d a r d  F a c t o r  (F) = 

R S t d .  X 200 

3 .  A s s a y  R e s u l t s :  
P e r c e n t  Dane S a l t  P o t a s s i u m  (-)-N- (I-Methoxyi-arbonylpropene-2-yl)- 
p - H y d r o x y p l i e n y l  yl y c i n e  

R S p l e  x F x 100 
~ S a m p l e  w t .  (mg)  

RESULTS & DISCUSSION 

T h e  purposc of this  w o r k  w a s  t o  d e v e l o p  a s p e c i f i c  a s s a y  p r o c e d u r e  

f o r  Dane S a l t  P o t a s s i u m  (-)-N- (1-Methoxycarbonylpropene-2-yl~-p-Hydroxy- 
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ASSAY FOR DANE SALT POTASSIUM 1353 

TABLE I 

S p i k e  R e c o v e r i e s  

Amoun t  A d d e d  
% T a r g e t  9 

60 19.08 

100 31.80 

Amoun t  Found 
9 

19.13 

32.38 

100.3 

1 0 1 . 8  

p h e n y l g l  y c i n e  w i t h  a s u i t a b l e  l eve l  o f  p r e c i s i o n  a n d  a c c u r a c y .  S t a n d a r d  

l i n e a r i t y  w a s  c h e c k e d  b y  a s s a y i n g  s t a n d a r d s  r a n g i n g  f r o m  25 t o  200% of 

the t a r g e t  v a l u e  w i t h  B e n z o c a i n e  a s  i n t e r n a l  s t a n d a r d .  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  (2s%) f o r  c h r o m a t o g r a p h i c  v a r i a b i l i t y  w a s  d e t e r m i n e d  

b y  f i v e  i n j e c t i o n s  o f  the s t a n d a r d  s o l u t i o n  a n d  w a s  f o u n d  t o  be 0 . 6 % .  

A c c u r a c y  o f  the m e t h o d  w a s  d e t e r m i n e d  b y  s p i k i n g  a u t h e n t i c  Dane  S a l t  

P o t a s s i  um ( - ) - N -  (I-Methoxycarbonylpropene-2-yl )-p-Hydroxyphenylglycine 

a t  the 60  a n d  100% levels ,  r e s p e c t i v e l y ,  t o  the a c t u a l  s a m p l e  s o l u t i o n  

( c o n t a i n i n g  27.75 mg Dane  S a l t  P o t a s s i u m  (-)-N- ( 1 - M e t h o x y - c a r b o n y l -  

propene-2-yll-p-Hydroxyphenylglycine. The p e r c e n t  recoveres a r e  

s h o w n  i n  T a b l e  I .  

Percent r e l a t i v e  r a n g e  f o r  p r e c i s i o n  o f  the m e t h o d  w a s  0 .6% a n d  w a s  

d e t e r m i n e d  b y  a s i n g l e  i n j e c t i o n  o f  t r i p l i c a t e  s a m p l e  p r e p a r a t i o n s  

f o r  e a c h  o f  t w o  s a m p l e s .  

S p e c i f i c i t y  of the a s s a y  w a s  s h o w n  b y  i n j e c t i n g  t w o  k n o w n  

d e g r a d a t i o n  p r o d u c t s ,  neth y l a c e t o a c e  t a t e  a n d  p - h y d r o x y p h e n y l  gl y c i n e  . 

N o  i n t e r f e r e n c e s  w e r e  n o t e d .  A s e a r c h  w a s  c o n d u c t e d  i n  o r d e r  t o  

f i n d  a d i l u e n t  i n  w h i c h  Dane  S a l t  P o t a s s i u m  ( - ) - N -  ( I - M e t h o x y c a r b o n y l -  

propene-2-yl)-p-Hydroxyphenylqlycine c o u l d  be d i s s o l v e d  w i t h o u t  

s i g n i f i c a n t  d e g r a d a t i o n  before i n j e c t i o n .  Dane S a l t  P o t a s s i u m  ( - ) - N -  

~l-Methoxycarbonylpropene-2-ylI-p-Hydroxyphenylglycine w a s  m o r e  s t a b l e  
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AU 
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t 1 2 3 4 5 6 7  
Inject 
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FIGURE 1 Sample Chromatogram 
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ASSAY FOR DANE SALT POTASSIUM 1355 

i n  m e t h a n o l  t h a n  i n  w a t e r  or mobile p h a s e  alone over t i m e .  When m e t h a n o l  

was  u s e d  a s  a d i l u e n t ,  d i s t o r t e d  p e a k  s h a p e s  w e r e  p r o d u c e d  d u r i n g  c h r o m a -  

t o g r a p h y .  When 40% m e t h a n o l  i n  HzO,  c o n t a i n i n g  0.023% p o t a s s i u m  h y d r o x i d e  

so lu t ion  w a s  u s e d  i n  the f i n a l  d i l u t i o n  s t e p ,  G a u s s i a n  peak shapes a n d  

l ess  than 1% loss a f t e r  10 m i n u t e s  of Dane S a l t  P o t a s s i u m  ( - ) - N - ( l -  

Methoxycarbonylpropene-2-yl~-p-Hydroxphenylglyc~ne w a s  o b s e r v e d .  A 

t y p i c a l  s a m p l e  c h r o m a t o g r a m  i s  s h o w n  i n  F i g u r e  1. 

In summary ,  a n  i o n - p a i r  HPLC a s s a y  m e t h o d  h a s  been v a l i d a t e d .  

T h e  p r e c i s i o n ,  a c c u r a c y  a n d  s p e c i f i c i t y  o f  the m t h o d  have been s h o w n  

t o  be g o o d .  
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