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In previous investigations we have studied by 
polarographic techniques the complexes formation 
between uranyl(Vl) ion and various classes of ligands, 
in dimethylsulfoxide [l-5] . We take into considera- 
tion here the following 14-membered tetra-aza macro- 
cycles as ligands: 
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Fig. 1. Lnniting currents trend of the polarographic reduction 
processes as a function of the mol ratio cyclam/UO~. Ura- 
mum(VI) concentration: 1.61 X 10m3 M. 

All experiments were carried out at 25 “c. All 
reported potential values are referred to a saturated 
aqueous calomel electrode. 

Results and Discussion 

CRH 

Tetra-aza macrocycles form stable complexes 
with divalent transition metal cations, in which the 
metal ion is often coplanar with the four nitrogen 
atoms in a tetragonal stereochemical arrangement. 
Up until today no data are available on the ability 
of these ligands to form complexes with uranyl(V1) 
ions. 

The apparatus and the methods, as well as prepara- 
tion and purification of dimethylsulfoxide (DMSO) 
and of the DMSO-uranyl(Vl) solvate [UOZ(NOs)2* 
SDMSO] , have been already reported [l, 21. Et4- 
NC104 (TEAP) (Carlo Erba) supporting electrolyte, 
previously dried in a vacuum oven at 50 “C, was used 
in a 0.1 Mconcentration. 

Macrocyclic ligands used in this work have been 
prepared according to established procedures ([ 14]- 
aneN,, , cyclam, ref. 6; meso-Me6 [ 141 aneN 
dihydrate, ms-CTH, ref. 7; meso-Me2 [ 141 py-ane Nq, 
ms-CRH, ref. 8). 

The electrochemical characteristics of uranyl(Vl) 
ion in DMSO have been previously reported [l, 91 
and the absence of polynuclear species in the tested 
experimental conditions has been checked [2]. 

From a qualitative viewpoint the addition of 
increasing amounts of the macrocyclic ligands here 
considered to uranyl(VI) DMSO solutions gave a 
polarographic picture in which the limiting current of 
the free uranium(V1) cathodic wave (a) (E1n = -0.53 
V) progressively decreases and a second reduction 
wave (b) appears and progressively increases m height. 
This is followed in turn by a well-defined third wave 
(c) [the polarographic profiles are qualitatively 
similar to those reported in the cathodic portions of 
Fig. 1,ref. 51. 

The half-wave potentials of the cathodic waves 
‘a’, ‘b’ and ‘c’ remained in all cases almost constant 
at increasing ligand concentration; in particular the 
E,, values for the waves ‘b’ and ‘c’ are located at: 
-0.75 V and -0.93 V for cyclam, -0.74 V and 
-0.94 V for ms-CTH, -0.75 V and -0.91 V for 
msCRH, respectively. 

Coulometric results, together with logarithmic 
analysis of the waves, indicated both the processes 
‘b’ and ‘c’ to be almost reversible one-electron reduc- 
tion processes. 

The trends of the cathodic limiting currents rela- 
tive to these processes against the mol ratio ligand/ 
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Frg. 2. Limiting currents trend of the polarographic reduction 
processes as a function of the mol ratio msCTH/UO:t. 
Uranium(W) concentration: 1.5 1 X low3 M. 

Fig. 3. Limiting currents trend of the polarographrc reduc- 
tion processes as a function of the mol ratio msCRH/UO~. 
Uranium(W) concentration: 1.51 X 10e3 M 

UOF are reported in Figs. 1, 2, 3 for cyclam, ms- 
CTH, and ms-CRH, respectively. 

These plots show that under our experimental 
conditions (the concentratron ranges are those 
allowed by the solubility of ligands in DMSO) cyclam 
and ms-CTH grve rise to the 2:l and 1 :l uranyl(V1) 
hgand complexes, while msCRH produces the 1: 1 
and 1:2 ones. 

The present measurements cannot help in the 
evaluation of the actual structure of this complex; 
however the existence of macrocyclic complexes in 
which one metal center 1s linked to more than one 
ligand molecule has been reported [ 121. The large 
size of uranyl(VI) ion and the weakening of the 
metal-ligand interactions due to the substitution 
of a sp3 amme nitrogen by a pyridme nitrogen may 
be responsible for such a behaviour. 
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