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Intramolecular  hydrogen bonding and s t e r i c  e f f e c t s  a r e  two f a c t o r s  t ha t con t r ibu te  
t o  t h e  non-addit ivi ty of hydrophobic subs t i t uen t  cons tants  (n values) (Dearden & 

O'Hara 1975). A s  p a r t  of  a study of such phenomena, w e  have inves t iga ted  the  
thermodynamics of pa r t i t i on ing ,  i n  t h e  octanol-water system, o f  the  ccimpounds 
shown i n  Table 1, us ing t h e  probe method devised by Cantwell & Mohammed (1979). 

Table 1. Thermodynamic parameters of  t r a n s f e r  from water t o  1-octanol 

ad' ( k ~  mol-l) AHO ( k ~  rnl-') 
-1 -1 

ASO ( ~ m o l  K 

a Aqueous phase a t  pH 1. 

The low aqueous s o l u b i l i t y  of 2-hydroxybenzoic ac id  (0.18% w/v a t  20° compared 
wi th  0.92% w/v a t  180 f o r  t h e  meta-isomer (Handbook 1953)) i n d i c a t e s  t h a t  i t s  
in t ramolecular  hydrogen bond is more o r  less i n t a c t  i n  aqueous solu t ion;  the  
remarkably s imi l a r  va lues  f o r  both  t h e  enthalpy and entropy of p a r t i t i o n i n g  of a l l  
t h e  hydroxybenzoic a c i d s  thus  i n d i c a t e  t h a t  t h e  in t ramolecular  hydrogen bond 
remains i n t a c t  i n  oc tanol ,  and t h a t  t h e  ex ten t  o f  so lva t ion  consequentupontrms- 
f e r  from water to octanol  is no 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  presence of the  
in t ramolecular  hydrogen bond. This  may be  because s a l i c y l i c  ac id ,  evenwhenintra-  
molecularly hydrogen bonded, still has  a f r e e  -OH group ava i l ab le  f o r  so lvat ion .  

A very  d i f f e r e n t  s i t u a t i o n  is  observed wi th  t h e  chlorophenols. The aqueous 
s o l u b i l i t i e s  of  a l l  t h r e e  isomers a r e  very s imi l a r  (Handbook 19531, indica t ing  
t h a t  t h e  9-isomer i s  no t  in t ramolecular ly  hydrogen bonded i n  water. Octanol 
being less po la r  than is  water, t h e  intramolecular  hydrogen bond re-forms upon 
t r a n s f e r ,  with a consequent reduction i n  so lva t ion  and hence a p o s i t i v e  entropy 
change. One might have expected a l a r g e r  negative enthalpy o f  t r a n s f e r  a s  a 
r e s u l t  o f  t h e  intramolecular  hydrogen bond's re-forming, but  t h i s  i s  more than 
counterbalanced by t h e  consequent l o s s  o f  so lva t ion  capab i l i t y .  

Dearden & O'Hara (1978) repor ted  an unusual p a r t i t i o n i n g  e f f e c t  of  s t e r i c  
hindrance i n  2-subs t i tu ted  ace t an i l i des ;  such an e f f e c t  is  c l e a r l y  demonstrated 
by t h e  p o s i t i v e  enthalpy of t r a n s f e r  i n  2-methylacetanil ide,  and explained by the  
f a c t  t h a t  i n  t h i s  compound the  acetamido group is twis ted  o u t  o f  t he  plane of t he  
r ing ,  l o s e s  conjugation and becomes less l i p o p h i l i c  (more polar )  and is  thus  
r ead i ly  hydrated. Upon t r a n s f e r  t he  so lvated  water is re leased,  leading t o  a 
p o s i t i v e  enthalpy change and a l s o  t o  t h e  very high p o s i t i v e  entropy o f  t r ans fe r .  

The above r e s u l t s  emphasise t h e  value of thermodynamic cons idera t ions  i n  the  
i n t e r p r e t a t i o n  o f  p a r t i t i o n i n g  behaviour. 
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