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ORGANIC SYNTHESIS 

Grignard Reagents 

Organomagnesium halides were discovered by the French chemist Victor Grignard in 1900. Grignard 

received the Nobel Prize for his discovery in 1912, and organomagnesium halides are now called 

Grignard reagents in his honor. Grignard reagents have great use in organic synthesis. 

Grignard reagents are prepared by the reaction of an organic halide with magnesium metal in an 

anhydrous ether solvent: 

 

Once prepared, a Grignard reagent is usually used directly in a subsequent reaction. 
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Reaction of Grignards with CO2 

A Grignard reagent can react with carbon dioxide (usually in the solid form known as “dry ice”) to 

produce a carboxylic salt, which upon protonation by aqueous acid yields the carboxylic acid. This 

reaction is a common method for preparation of carboxylic acids. 

 

Mechanism 

In the first step, the Grignard reagent functions as a nucleophile and attacks the electrophilic center of 

carbon dioxide, generating a carboxylic ion. 

 

In the second step, protonation of carboxylic ion leads to the carboxylic acid. 

 

 

These two steps occur separately because otherwise, the first step would take place before the other. 

Grignard reagents are very reactive compounds. When they are in the presence of a protic solvent, 

such as water or alcohol, they will immediately hydrolyze. 

Alcohols from Grignard Reagents 

Grignard additions to carbonyl compounds are especially useful because they can be used to prepare 

primary, secondary, or tertiary alcohols 

https://chemistryscore.com/reactions/grignard-formation-alkyl-halides/
https://chemistryscore.com/reactions/reaction-grignards-acid-h/
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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 Mg2+ and X-. 

 

In the second step, the addition of aqueous HX causes protonation of the alkoxide ion; this leads to the 

formation of the alcohol and MgX2. 

1. Grignard Reagents React with Formaldehyde to Give a Primary Alcohol 

 

2. Grignard Reagents React with All Other Aldehydes to Give Secondary Alcohols 

 
3. Grignard Reagents React with Ketones to Give Tertiary Alcohols 
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