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Abstract:



The thermal decomposition reaction of cyclic organic peroxides was studied in toluene solution in a wide temperature range. The kinetic data show an important substituent effect on the unimolecular homolysis of the O-O bond of these molecules.











Introduction


Previous studies [1] demonstrated that a solvent effect is operative on the kinetic parameters of the thermal decomposition reaction of cyclic organic peroxides in solution.



In this work, effects of substituents on the O-O bond homolytic rupture of s cyclic organic peroxides with structures like 1,2,4,5-tetroxanes, 1,2,4-trioxanes, 1,2,4,5-trioxazines and 1,2,4,5,7,8-hexaoxacyclononanes were evaluated.




Experimental


Organic peroxides were prepared in this laboratory with methods described elsewhere [2]. The cyclic peroxides remaining in the solution were quantitatively determined by GC.




Results and Discussion


The thermal decomposition reaction of cyclic organic peroxides reported in this work follow a first order kinetic law up to c.a. 50% peroxide conversion. The rate constant values at different temperatures were determined. A linear relationship between the activation enthalpies and entropies of the unimolecular thermolysis reaction of the cyclic peroxides can be found (Fig. 1). The ranges of activation enthalpies and entropies (ΔΔH#: 22.2 kcal/mol and ΔΔS#: 54.2 e.u.) are large compared to the probable errors of those parameters. The highest activation parameter values were found for nine membered ring (1,2,4,5,7,8-hexaoxacyclononanes derived from acetone, diethylketone and cyclohexanone).


Figure 1. Compensation Law according to Leffler criteria [3] applied to cyclic organic peroxides in toluene.
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The lowest values obtained corresponded to a six membered ring, the 1,2,4,5-tetraoxacyclohexanes derived from acetone. In both series considered (six or nine members rings) the cyclic peroxides with methyl groups as substituents showed the lowest activation parameters, probably because of the reduce steric hindrance and highly interaction with the solvent.



The slope of the representation in Fig. 1 corresponds to the "isokinetic temperature" (β) which in this case is 130.4°C.
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