Chemistry 2411

Clower

Acid-base and Resonance Problems


1.
In an acid-base reaction involving Brønsted-Lowry acids and bases, a proton (H+) transfers from an acid to a base to yield a conjugate base and conjugate acid. 

(a)
Write the equation for the acid-base reaction of hydrogen cyanide (HCN) with sodium acetate (CH3CO2Na).

(b)
Acid-base reactions will proceed in the following direction:
Stronger acid  +  stronger base  →  weaker acid  +  weaker base

Given that the pKa of HCN is 9.22 and the pKa of acetic acid is 4.76, will the equilibrium in the reaction you wrote in (a) favor the reactants or the products?

2.
Which of the following from each pair is the stronger acid? You do not need to look up the pKa values, just consider the structures of the acids.

(a)
H2O 

H3N

(b)
HCl

HI

(c)
CH3OH
CH3CO2H

3.
When acetic acid acts as a Brønsted-Lowry base it can accept the proton at either oxygen atom. Draw the structures that form when each oxygen is protonated. Which structure is favored? Why?
4.
Draw additional resonance structures for each of the following molecules The number of additional structures is indicated by the resonance arrows.
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