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ABsrR4cT 

The proton ionization in (Na, H)CIO, 0.1 M aqueous solution of cycloalkane- 

l,l-dicarboxylic acids at 25°C was studied by means of potentiometric and caiori- 

metric measurements_ The thermodynamic functions pK, AG, m and AS were 
obtained. The AS values were discussed in terms of solute-solvent interaction changes 

related to the conformational features of the acids. 

IM-RODUCTION 

The ability of Cu” (2,2’-dipyridyl)2’ to coordinate, in aqueous solution, 

cycIoalkzne-l,l-dicarboxylic acids was recently investigated by means of potentio- 

metric measurements’~2. 

In order to continue the thermodynamic study of these compIexes we report the 

results of potentiometric and calorimetric investigations on the proton ionization of 

the cycIoaIkane-l,I-dicarboxyIic acids previously employed as Iigands: cyclopropane 

(CPRD), cyclobutane (CBUD), cyclopentane (CPED) and cycIohexane (CHED). The 

results are discussed on the basis of the entropy change values and are related both 

with the moIecular conformational features of the acids and with the solute-solvent 
interaction changes during the ionization. 

MPERI!!AL 

Materials 
Reagent grade reactants and solvents (Fiuka or C. Erba) were employed; when 

necessary they were purified by conventional methods. CPRD, CBUD and CPED 

were obtained by basic hydrolysis of the respective diethyl esters3. CHED was 

prepared by treating 1,Sdibromopentane with malonic acid diethyl ester3. All the 

products were crystallized several times from diethyl ether; their purity, checked by 

potentiometric titrations, was always better than 99.5% and the melting points were: 
135°C (CPRD), 162°C (CBUD), 196°C (CPED) and 183°C (CHBD)_ 
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CPED, may be accounted for by the increasin, 0 orientatioa abilities on the solvent 
molecules, owing to the “stiffening” effect 1 ** I8 and to non-bonded interactions due 

to the chair conformation of the cyclohexane ring. This behaviour accords with the 
4S, value of succinic acid (- 16.6 e.u.mol- I) (ref. 12) where the two carboxylic 
groups are separated by two carbon atoms. 

The ASI vaIues, reported for the second ionization step, agree with the trends 
evidenced for the M, values. 
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