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Synthesis of Acyl Chlorides
Because of their reactivity, acyl chlorides must be prepared under 
conditions that exclude exposure to good nucleophiles like water.  
Common reagents that convert carboxylic acids into acyl chlorides are 
phosphorus trichloride (PCl3) phosphorus pentachloride (PCl5), and 
thionyl chloride (SOCl2).

Typical Synthetic Procedures

     The carboxylic acid is heated with the reagent, with or without the 
presence of an inert solvent.

COH
O=

Benzoic acid

+       SOCl2
Thionyl chloride

(bp 75-76 oC)

heat

CCl
O=

Benzoyl chloride

+  SO2  +  HCl

Thionyl chloride is an especially convenient reagent because the 
byproducts are gases and easily removed.  Excess thionyl chloride is easy 
to remove by distillation.
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Use of Phosphorus Pentachloride

COH
O=

NO2O2N

3,5-Dinitrobenzoic acid

+  PCl5 heat

CCl
O=

NO2O2N

3,5-Dinitrobenzoyl 
chlor ide

+  POCl3  +  HCl

Phosphorus
oxychlor ide

3,5-Dinitrobenzoic acid
chlor ide oxychlor ide

     The acyl chlorides are usually isolated and purified, often by 
distillation. They are reasonably stable in the absence of water and 
other nucleophiles.

     Both SOCl2 and PCl5 are strong electrophiles that transform the 
hydroxyl into a much better leaving group, thereby promoting 
substitution at the acyl carbon.
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