Use of Bond Analysis in Ozonolysis Reactions
Ozonolysis reactions involve the addition of ozone to a carbon-carbon double or triple bond followed by the hydrolysis of the ensuing ozonide by either a reductive or oxidative workup. Bond analysis of the reductive-workup reaction shows that the cleavage of a double bond produces two new covalent bonds and cleavage of a triple bond produces five. These constraints limit the possible bond changes in an unknown hydrocarbon to predicable values. For example, a compound with two double bonds and a triple bond produces nine new bonds. No other combination of multiple bonds in a reactant produces nine new bonds. Therefore, the observance of nine new bonds proves the presence of one triple and two double bonds in the reactant. The utility of this kind of analysis will be exemplified by applying it to the ozonolysis reactions of several unknowns, given only molecular formulas.
