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Why the carbonyl group can function as both a nucleophile and electrophile
The carbonyl group is found in found in amides, ketones, esters and aldehydes. Amides include peptides and proteins which function as enzymes and signaling molecules; esters are found in cell membranes and ketones and aldehydes make up carbohydrates all important for normal body metabolism.
The carbonyl group contains a carbon which shares a double bond with oxygen. The difference in electronegativity between oxygen (3.5) and carbon (2.5) causes the carbonyl group to function as a nucleophile (Lewis base) and electrophile (Lewis acid). The highly electronegative oxygen tends to attract the shared electrons to it hence becoming slightly negative (nucleophile). This makes the carbon be slightly positive (electrophile). Thus the carbonyl group is highly polarized. Due to this charge difference, the oxygen acts as the nucleophilic component and the carbon acts as the electrophilic atom.
Arrange the following in order of decreasing reactivity to nucleophilic addition: ketone, aldehyde. Explain your logic.
Aldehyde > ketone
Aldehydes are generally more reactive than ketones to nucleophilic substitutions due to electronic and steric effects;
[image: Aldehyde - Simple English Wikipedia, the free encyclopedia] Aldehyde			[image: https://upload.wikimedia.org/wikipedia/commons/thumb/4/40/Ketone-group-2D-skeletal.svg/150px-Ketone-group-2D-skeletal.svg.png] Ketone
In aldehydes as seen above the hydrogen atom is attached on one side while the R group is fixed on the other side. In ketones two large R groups are attached to both sides of the carbon. That is significant because electronically these two R groups reduce the electrophilic ability of the carbon hence making it less reactive to nucleophilic substitution.
However for the aldehyde the hydrogen does not hinder the electrophilic ability of the carbon that much. The stearic effect is that the two alkyl groups hinder the approach of a nucleophilic atom to the carbon more than the single alkyl group and the hydrogen atom in the aldehydes. As a result, that increases the reactivity of aldehydes to nucleophilic substitutions.
Why are the reactions of aldehydes and imines very similar? Be very specific.
Imines are mainly formed through condensation of amines and aldehydes. Rarely are they formed from ketones. One similar characteristic between imines and aldehydes arising from such synthesis is their susceptibility to nucleophilic substitution more than ketones. Due to the ease of nucleophilic substitution in reactions, Imines react in reactions in a similar manner as aldehydes.
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