B. Equilibria and Rates in Carbonyl-Addition Reactions

Hydration and cyanohydrin formation are both reversible reactions. (Not all carbonyl
additions are reversible.) Whether the equilibrium for a reversible addition favors the
addition product or the carbonyl compound depends strongly on the structure of the
carbonyl compound. For example, cyanchydrin formation favors the cyanohydrin addition
product in the case of aldehydes and methyl ketones, but the equlhbrmm favors the
-carbenyl compound when arytkéfones arcuséds - - = : s

The effect of aldehyde or ketone structure on the addition equilibrium for hydration

is illustrated by the data in Table 19.2. Note the following trends in the table.
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2. Electronegative groups near the carbonyl carbon make carbonyl addition
more favorable.

3. Addition is less favorable when groups are present that donate electrons
by resonance to the carbonyl carbon.

Table 19.2 Equilibrium Constants for
Hydration of Aldehydes and Ketones
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