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Abst rac t  - One o f  the  ex t raord inary  p roper t i es  o f  macrocyc l i c  compounds 
s u E h c r o w n  e thers  and cryptands i s  t h e i r  a b i l i t y  t o  d i sso l ve /ex t rac t  
metal ions,  i n c l u d i n g  a l k a l i  ions,  i n t o  non-aqueous and even nonpolar 
so lvents ,  When a c a t i o n  i s  enclosed w i t h i n  a macrocyc l i c  l i gand ,  i t s  
s o l v a t i o n  s h e l l  i s  replaced by l i g a n d  donor atoms, and i t s  e x t e r i o r  sur -  
face  by t h e  organic groups o f  t he  l igand.  The r e s u l t  i s  t he  fo rmat ion  o f  
an organic c a t i o n  w i t h  s t r i k i n g l y  d i f f e r e n t  s o l u b i l i t y  p roper t i es .  I n f o r -  
mat ion on the  s o l v a t i o n  energies o f  t he  complexed ca t i ons  may be obtained 
from the  changes i n  s t a b i l i t y  constants o f  t he  complexes i n  d i f f e r e n t  
so lvents ,  which are  r e l a t e d  d i r e c t l y  t o  the  Gibbs f r e e  energies o f  t rans-  
f e r  o f  t he  species invo lved i n  the  complexation reac t i on .  Analogously, a 
complexation e q u i l i b r i u m  between the  c a t i o n  (+ anion),  macrocycle, and 
complex (+ anion) can be formulated i n  the  s o l i d  s ta te ,  and compared t o  
the  corresponding equ i l i b r i um i n  a s o l u t i o n .  Once the  Gibbs f r e e  energy 
o f  complexation f o r  a given s a l t - l i g a n d  system i s  known i n  t h e  s o l i d  
s ta te ,  t he  s o l u b i l i t i e s  o f  t he  complexed s a l t  i n  var ious  so lvents  and 
so l ven t  mix tu res  can be e a s i l y  ca lcu la ted .  The en tha lp ies  and en t rop ies  
o f  complexation may be t rea ted  i n  a s i m i l a r  manner. The procedure i s  
i l l u s t r a t e d  us ing  measurements on NaC104, KC104, and AgC104, and cryptand 
(2.292) - 

INTRODUCTION 

When, i n  1961, Charles J .  Pedersen prepared the  quinquedentate 1 igand b is [2 - (0  -hydroxyphen- 
0xy )e thy l l e the r  - (111). Scheme I - from the  p a r t i a l l y  p ro tec ted  catechol  ( I )  and b i s ( 2 -  
c h l o r o e t h y l ) e t h e r ( I I ) ,  he no t i ced  a small res idue (0.4%) o f  co lou r less  c r y s t a l s ,  which were 
on ly  very  s l i g h t l y  so lub le  i n  methanol. However, t h i s  substance proved t o  be r e a d i l y  so lub le  
i n  a methanol ic s o l u t i o n  of NaOH. A f t e r  subsequent spectrophotometr ic and a n a l y t i c a l  s tud ies ,  
Pedersen i d e n t i f i e d  t h i s  substance as the  macrocycl ic compound ( V ) ,  formed by the  reac t i on  
o f  a small amount of unprotected catechol ( I V )  w i t h  the  e the r  (11). Th is  molecule, which 
a t t r a c t e d  a t t e n t i o n  i n  the  f i r s t  p lace because o f  i t s  a b i l i t y  t o  form a complex w i t h  an 
a l k a l i  metal ca t ion ,  was designated by Pedersen as dibenzo-18-crown-6. Th is  name charac- 
te r i ses ,  respec t i ve l y ,  t he  subs t i tuent ,  the  t o t a l  number o f  atoms i n  the  r i n g ,  and the  number 
o f  oxygen atoms ( r e f .  1 -3) .  Since then, an ever i nc reas ing  number o f  d i f f e r e n t  crown e thers  
and r e l a t e d  macrocyc l i c  l i gands  have been synthesised and s tud ied ,  ma in l y  i n  terms o f  t h e i r  
a b i l i t y  t o  complex metal  ions  by b ind ing  them w i t h i n  a c e n t r a l  ho le  o r  c a v i t y  o f  the  l i gand .  
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