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Grignard reaction:
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Step 1 /—gX\Jr’C 0 —> R— (|3_0 Mg*" X~
Grignard Carbonyl Halomagnesium alkoxide

reagent compound

The strongly nucleophilic Grignard reagent uses its
electron pair to form a bond to the carbon atom. One
electron pair of the carbonyl group shifts out to the
oxygen. This reaction is a nucleophilic addition to the
carbonyl group, and it results in the formation of an
alkoxide ion associated with Mg?* and X~.

Step 2 R—C—O0: Mg?* X~ + HDOLH + X~ —> R—C—0—H+ =(|)—H + MgX,

|
H H

Halomagnesium alkoxide Alcohol

In the second step, the addition of aqueous HX causes protonation of the
alkoxide ion; this leads to the formation of the alcohol and MgX,.
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Reaction:
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4-Methylpent-3-en-2-one

Mechanism:
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The mechanism begins with the acid-catalyzed formation of the enol.
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Then the enol adds to the protonated carbonyl group of another molecule of acetone.
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Finally, proton transfers and dehydration lead to the product.
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Step I H— O -I-H/EH —C—H— ‘/C} C—H <«— CH,—C—H|+ H—
Enolate anion
In this step the base (a hydroxide ion) removes a proton from the «

carbon of one molecule of acetaldehyde to give a resonance-stabilized enolate anion.
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Step 2 CH,—C—H + :CH,—C—H—CH,—CH—CH,—C—H
An alkoxide anion

. (.|j il
CH,=C—H
The enolate anion then acts as a nucleophile and attacks the carbonyl
carbon of a second molecule of acetaldehyde, producing an alkoxide anion.
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Step 3 CH,—CH—CH,—C—H + H—O—H —> CH,—CH—CH,—C—H + ~: O—H
Stronger base Aldol Weaker base
The alkoxide anion now removes a proton from a molecule of water to form the aldol.



