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SURFACTANT ION-PAIR HPLC - A GROUP CONTRIBUTION APPROACH 
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The p a s t  n ine  y e a r s  has  seen t h e  dramat ic  i n c r e a s e  i n  t h e  u s e  of high 
n r e s s u r e  l i q u i d  chromatography (holc) as an a n a l y t i c a l  t o o l  f o r  t h e  a n a l y s i s  
of s o l u t e s .  Many compounds o f  pharmaceut ical  i n t e r e s t  (e .g .  d rugs ,  m e t a b o l i t e s ,  
phytochemicals e t c . )  a r e  e i t h e r  p o l a r  s p e c i e s  o r  a b l e  t o  be i o n i s e d .  Use of t h i s  
f a c t  h a s  permi t ted  t h e  a n a l y s i s  of  such s o l u t e s  by ion-pa i r  h p l c  methods 
(Eksborg and Schi11,1973). Such techniques  involve  t h e  a d d i t i o n  o f  an oppos i te ly  
charged p a i r i n g  i o n  t o  t h e  chromatographic phase system, so t h a t  ion-pa i r  
formation occurs  between t h e  s o l u t e  and p a i r i n g  i o n  and a f f e c t s  r e t e n t i o n  by 
v a r i o u s  mechanisms. Reversed phase ion-pa i r  hplc (where t h e  p a i r i n g  i o n  i s  
added t o  the mobile phase)  h a s  been shown t o  have h i g h  f l e x i b i l i t y  f o r  
c o n t r o l l i n g  r e t e n t i o n ,  and t o  be  a t  l e a s t  a s  e f f i c i e n t  a s  convent iona l  reversed  
phase techniques ,  p a r t i c u l a r l y  when t h e  p a i r i n g  i o n  i s  a s u r f a c t a n t  (Wittmer, 
Nuessle  and Haney,1975; KnGX and Jurand ,1976) .  

There i s  a need t o  be  a b l e  both  t o  p r e d i c t  r e t e n t i o n  behaviour  i n  such systems 
and t o  r a t i o n a l i s e  t h e  t y p e s  o f  phase systems t o  be  employed f o r  any one s o l u t e .  
P r e v i o u s l y  an extrathermodynamic group c o n t r i b u t i o n  approach h a s  been used f o r  
p r e d i c t i n g  unionised  s o l u t e  r e t e n t i o n  i n  r e v e r s e  phase systems (Tomlinson, 
Poppe and Kraak,1976). I n  t h i s  communication a similar approach i s  r e p o r t e d  
f o r  t h e  a n a l y s i s  of v a r i o u s  s o l u t e s  i n  r e v e r s e  phase systems u s i n g  s u r f a c e  
a c t i v e  a g e n t s  a s  added p a i r i n g  i o n s .  

Both a n i o n i c  and c a t i o n i c  s o l u t e s  and p a i r i n g  i o n s  have been i n v e s t i g a t e d .  The 
e f f e c t  on t h e  r e t e n t i o n  o f  a series o f  s u b s t i t u t e d  benzoic  a c i d s  fol lowing t h e  
a d d i t i o n  o f  d i f f e r e n t  homologues of alkylbenzyldimethylammonium c h l o r i d e s  
(ABDACs) t o  a mobile phase of  aqueous methanol (l:l), h a s  been s t u d i e d .  
S i m i l a r l y ,  t h e  e f f e c t  o f  adding a l k y l s u l p h a t e s  to  t h e  mobile  phase on t h e  
r e t e n t i o n  of c a t i o n i c  s o l u t e s  such as s u b s t i t u t e d  aza-purin-6-ones, s u b s t i t u t e d  
1 , 3 , 5 - t r i a z i n e s  and t ryptophan  m e t a b o l i t e s  h a s  been i n v e s t i g a t e d .  

Log r . .  v a l u e s  of  t h e  benzoic  a c i d  s u b s t i t u e n t s  were determined i n  d i f f e r e n t  
mobile  phase systems, as  w a s  t h e  methylene group c o n t r i b u t i o n  of t h e  ABDACS. 
These i n v e s t i g a t i o n s  and t h e  a t tempted  c o r r e l a t i o n s  o f  l o g  r j i  w i t h  71 and U 
showed t h a t  r e t e n t i o n  i n  s u r f a c t a n t  ion-pa i r  hplc i s  n o t  due t o  a s imple ion-pa i r  
p a r t i t i o n i n g  and t h a t  a mixed system o f  r e t e n t i o n  i s  o c c u r r i n g .  

The u s e f u l n e s s  o f  a group c o n t r i b u t i o n  approach h a s  been demonstrated f o r  t h e  
a s s a y  of t ryptophan i n  b i o l o g i c a l  f l u i d s ,  and i n  t h e  s e p a r a t i o n  of  t ryptophan 
from i t s  metabol i tes .  The p o s s i b i l i t y  of  us ing  s u r f a c t a n t  i o n - p a i r  HPLC f o r  
g e n e r a t i n g  hydrophobici ty  parameters  f o r  use  i n  q u a n t i t a t i v e  drug des ign  models 
h a s  a l s o  been s t u d i e d  by t h e  c o r r e l a t i o n  o f  l o g  r j i  and l o g  MIC f o r  a series of 
s u b s t i t u t e d  1 , 3 , 5 - t r i a z i n e s ,  and s u b s t i t u t e d  aza-purin-6-ones. 
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