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The importance of hydrophobicity i n  drug absorption, drug binding and receptor 
o i t e  in teract ions  is w e l l  known. The hydrophobicity of a so lu te  is given by its 
par t i t ion  coeff ic ient  (K ) between water and some su i t ab le  organic solvent.  
U ~ u a l l y  the  choice of soyvent is n-octanol, based on the unjust i f ied assumption 
that  t h i s  solvent is a good model f o r  l ipo ida l  b iological  phases. Davis e t  a1  
(1974) have argued tha t  a less polar ,  i n e r t  solvent ,  such aa cyclohexane, would 
be more su i t ab le  from a thermodynamic standpoint. 9 is a free-energy re la ted  
term and i t  can be resolved i n t o  the appropriate en t  alpy and entropy terms by 
studying its temperature dependence. In the present work, data  derived i n  t h i s  
way f o r  various phenolic compounde par t i t ioned i n  the  octanol-water and cyclo- 
hexane water systems, have been compared with s imi la r  da ta  f o r  model biological  
membraneo (lipoeomes). values f o r  the  simple two phase systeme were obtained 
using the  AKUFVE syetem "B ( avis  e t  a1 1976) over the temperature range 15-35'~. 
Dimyristoylphoephatidylcholine liposome-water p a r t i t i o n  coefficients w e r e  obtained 
using the method described by Rogers and Davis (1980). A l l  p a r t i t i o n  values were 
obtained below the  phase t r a n s i t i o n  temperature of the liposomes. The r e s u l t s  
(Table) indicate  t h a t  the  AH a n d d s  of t r ans fe r  f o r  the phenols between water and 
liposomee a re  posi t ive  a t  2 2 ' ~  and the process is entropy controlled.  A s imilar  
s i tua t ion  holds f o r  the  cyclohexane-water system with AH and AS both posi t ive ,  
however the derived values a r e  very much smaller. In  con t ras t ,  f o r  the  octanol- 
water system, A H  and AS a re  both negative and indicate  an enthalpy controlled 
mechaniem. 

The r e s u l t s  indicate  tha t  there  is probably no ' idea l '  water-organic solvent 
system, which resembles the  biological  membrane i n  every respect.  Pa r t i t ion  
coeff ic ients  derived f o r  the  liposome water system might well y ie ld  useful 
information more relevant t o  the actual  b iological  s i tua t ion .  

Table Thermodynamics of pa r t i t ion ing  of a lkyl  phenols a t  2Z0c. - 
- - - - 
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entropy 
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enthalpy 
entropy 
entropy 

enthalpy 
enthalpy 
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