Preparation of Benzoic Acid from the Grignard Reaction

· Certain compounds will react with metals to form a largely covalent bond which is highly polarized: 
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· its reactivity is characteristic of a carbon atom with a partial negative charge on it.  

· This reagent can then undergo two general types of reaction:

1. nucleophilic attack on a carbonyl: 
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2. reaction as a base by abstraction of a proton from a hydroxylic solvent: 
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· Because of this reaction, it is absolutely necessary that the reaction mixture not contain any water which as is indicated above will convert the Grignard reagent to R-H.

Reactions with the Grignard Reagent

· Reactions with aldehydes and ketones to produce a metal salt which is then converted to the alcohol by reaction with water or acid .[image: image1.wmf]   
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· React with carbon dioxide to give acids after neutralization with acid: 
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Benzoic acid synthesis:

1. Carboxylate salt made combining Grignard reagent and dry ice in ether solvent.  

2. Extract the ether phase with base (5% NaOH): Product converted to carboxylate salt and transferred to aqueous layer (top or bottom layer?) 

3. Acidification causes the carboxylic acid to precipitate out of solution. It can then be filtered and purified.  

Laboratory Notes

Precautions:
1. Grignard reagent is destroyed by the presence of water; take every precaution to insure that there is no water contaminating the reaction during the making of the Grignard reagent and prior to its use. Keeping the cover on the ether will insure that it is dry! 

2. Dry ice should be freshly crushed and covered to avoid the condensation of H2 O on its surface 

3. Please no open flames.  Ether is very volatile and it is very easy to start a fire! 

4. Remember that the boiling point of diethyl ether is 35°C (see back cover).  The temperature of your hand is about 37°C; holding your hand on the flask will probably be enough to induce boiling of the ether and the start of the refluxing. 

5. When the reaction has correctly started, the solution will turn a brown muddy color.  After it has started, you want to add the bromobenzene solution dropwise (a few drops per second) to insure refluxing at about one third of the way up on the condenser. 

6. After addition of all of the bromobenzene, heat reaction mixture slightly to continue refluxing.  Gently agitate solution by shaking the whole ring stand! 

7. After the Grignard reagent has been made, stopper until ready to add it to dry ice; 

8. Slowly add to the dry ice; excess of dry ice is used so don’t worry about measuring exactly 10 g. 

Laboratory Notes – 2
The steps needed to isolate benzoic acid are:

1.
Add mineral acid to reaction mixture after the dry ice evaporates.  This is to convert the product from the Mg salt to the acid form.  The acid form of this is soluble in the ether layer (top).

2.
Extract with 5% NaOH to convert the acid to Na benzoate which is insoluble in the ether layer and soluble in the aqueous layer.  After ether layer extracted to remove all of the product, discard it.

3. 
Acidify aqueous layer to convert the product to the acid form which is insoluble in water.  

4.
Recrystallize from water.

5. 
Determine mass and mp next period.
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