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P r e c i s e  d i s s o c i a t i o n  c o n s t a n t s  of some phenol ic  b ibenzyls  were r e q u i r e d  as  p a r t  
of a QSAR i n v e s t i g a t i o n .  A U. v. spectrophotometr ic  technique was employed, 
depending on d i s s o c i a t e d  and undissoc ia ted  s p e c i e s  absorbi.ng a t  d i f f e r e n t  
wavelengths. The procedure i s  descr ibed  i n  d e t a i l  by Alber t  R S e r j e a n t  (1971) .  
I n  pre l iminary  experiments  with hexoes t ro l  and s t i l b o e s t r o l ,  3 b u f f e r  combinatiors 
were used, borax/KOH, Na c0 / N a H C 0 3  and butylamine/HCl, p rovid ing  7 b u f f e r  
s o l u t i o n s ,  covering a range of pH va lues  from 9.4 t o  1 1 . 4 .  
reproducib le  a t  each i n d i v i d u a l  pH, b u t  appeared t o  i n c r e a s e  p r o g r e s s i v e l y  
with i n c r e a s i n g  pH. The change was s lbsequent ly  l inked  w j  t h  t i m e .  Determinations 
had always been c a r r i e d  O u t  s t a r t i n g  with the  lowest  pH mixture  and working up 
t h e  pH s c a l e .  
emerged, the  pK va lues  changing wi th  the time i n t e r v a l  between prepara t ion  of  
s o l u t i o n  and me2surement of absorbance. Autoxidat ion,  which i s  known t o  o c c u r  
i n  aqueous s o l u t i o n s  of phenols ,  was t h e r e f o r e  suspected.  The r e a c t i o n  i s  
accompanied by formation of quinones (Kenyhercz & K i s s i n g e r ,  1 9 7 8 ) ,  which a r e  
s t r o n g e r  chromophores than phenols .  The absorbances of t h e  s y n t h e t i c  oestrogen 
s o l u t i o n s  increased  with t ime,  commensurate with t h i s ,  b u t  t h e  rate of  
i n c r e a s e  decreased wi th  i n c r e a s i n g  pH, u n t i l  a t  pH va lues  i n  t h e  region of 1 3  
(0.1 M NaOH) the  absorbance remained cons tan t .  The observed pK va lues  m u s t  
t h e r e f o r e  have been dependent on t h e  pH of  t h e  medium, a s  Well 2s t h e  time 
i n t e r v a l  between p r e p a r a t i o n  of  s o l u t i o n  and measurement of absorbance. 
Var ia t ion  i n  the  r a t e  of au toxida t ion  of phenols with pH has been noted before  
(Beynon & James, 1967)  and a t t r i b u t e d  t o  t h e  unionised phenol being t h e  r e a c t i v e  
s p e c i e s .  The above observa t ions  f i t  t h i s  suggest ion.  

2 3  The pKa va lues  were 

When the  sequence was a l t e r e d ,  a d i f f e r e n t  pKa/pH p r o f i l e  

The absorbances reached l i m i t i n g  va lues ,  assumed t o  r e p r e s e n t  exhaust ion of 
t h e  d isso lved  oxygen. When the  measurements were repea ted  us ing  f r e s h l y  b o i l e d  
and cooled water ,  and i n  an atmosphere of  n i t r o g e n ,  more s t a b l e  readings  were 
o b t a i n e d ,  bu t  the  d e c l i n e  i n  absorp t ion  with t i m e  was not  completely el iminated.  
More d r a s t i c  methods o f  removing oxygen a r e  t h e r e f o r e  neceqsary.  

A n  a l t e r n a t i v e  approach was a t tempted ,  whereby p l o t s  of absorbance a g a i n s t  time 
were e x t r a p o l a t e d  back t o  zero  t ime.  Curve f i t t i n g  c a l c u l a t i o n s  i n d i c a t e d  t h a t  
t h e  two v a r i a b l e s  were binomial ly  r e l a t e d ,  so  t h a t  absorbances a t  zero  time 
could be obta ined  from t h e  c h a r a c t e r i s t i c  q u a d r a t i c  e a u a t i o n s .  The r e s u l t s  
y i e l d e d  pK va lues  which were independent of  t i m e .  There was no d r i f t  with pH, 
and t h e  reparoducibi l i ty  was s i g n i f i c a n t l y  improved. 

The exper iences  encountered here  sugges t  t h a t  some p r e v i o u s l y  repor ted  phenol ic  
pKa values  may not  be a s  p r e c i s e  a s  i s  be l ieved .  
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