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A carboxylic acid ester. R and R' denote any alkyl or aryl group, respectively
Esters are chemical compounds derived by reacting an oxoacid (one containing an oxo group, X=O) with a hydroxyl compound such as an alcohol or phenol. Esters are usually derived from an inorganic acid or organic acid in which at least one -OH (hydroxyl) group is replaced by an -O-alkyl (alkoxy) group, and most commonly from carboxylic acids and alcohols. Basically, esters are formed by condensing an acid with an alcohol.
Nomenclature
The names for esters are derived from the names of the parent alcohol and the carboxylic acid. For esters derived from the simplest carboxylic acids, the traditional names are used, such as formate, acetate, propionate, and butyrate. For esters from more complex carboxylic acids, the ester is named according to the alcohol alkyl group and then the name of the acid while changing the from "-ic acid" to "-onate."
The chemical formulas of esters are typically written in the format of RCO2R', where R and R' are the organic parts of the carboxylic acid and alcohol respectively. For example butyl acetate, derived from butanol and acetic acid would be written CH3CO2C4H9. 
Physical properties and characterization
Esters are more polar than ethers but less polar than alcohols. They participate in hydrogen bonds as hydrogen-bond acceptors, but cannot act as hydrogen-bond donors, unlike their parent alcohols. This ability to participate in hydrogen bonding confers some water-solubility. Because of their lack of hydrogen-bond-donating ability, esters do not self-associate. Consequently esters are more volatile than carboxylic acids of similar molecular weight.
Preparation

The classic synthesis is the Fischer esterification, which involves treating a carboxylic acid with an alcohol in the presence of a dehydrating agent:

R1COOH + R2OH is in equilibrium with
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R1COOR2 + H2O
Strong acids, typically sulfuric acid, catalyze this reaction. Many other acids are also used. Esterification is highly reversible. The yield of the product may be improved using le Chatelier's principle:
	using the alcohol in large excess (i.e. as a solvent),
	using a dehydrating agent. Sulfuric acid not only catalyzes the reaction but sequesters water (a reaction product). 
	removal of water by physical means such as distillation Reactions


Nucleophilic substitutions
Esters undergo hydrolysis under acid and basic conditions. Under acid conditions, the reaction is the reverse reaction of the Fischer esterification. Under basic conditions, hydroxide acts as a nucleophile, while an alkoxide is the leaving group. This reaction, saponification, is the basis of soap making.
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The alkoxide group may also be displaced by stronger nucleophiles such as ammonia or primary or secondary amines to give amides.
 Reduction
Esters are relatively resistant to reduction. Depending on the reducing agent used, esters can be reduced into either two primary alcohols or to aldehydes, while forcing conditions are required for hydrogenation.
RCO2R' + 2 H2 → RCH2OH + R'OH
Some Esters used in the Food Industry
Ethyl esters
Boiling Point (oC)
Smell / Taste
Natural Occurrence

benzoate

butyrate

cinnamate

decanoate

hexanoate

isobutyrate

isovalerate

phenylacetate

salicylate


231

121 – 122

271 – 272

241 – 242

168

113

134

229

232 – 235

fruity

fruity; pineapple

honey / peach

fruity / grape

pineapple / banana

apple odour

apple

honey / bittersweet

wintergreen

no

strawberry juice

yes

cognac

pineapple

honey, beer

pineapple

yes

currant
Methyl esters
Boiling Point (oC)
Smell / Taste
Natural Occurrence

salicylate

isobutyrate


propionate

butyrate

benzoate

heptanoate

phenylacetate


222 – 223

92 – 93


80

102 – 103

199 – 200

174

215

wintergreen

apple / pineapple / apricot

rum / blackcurrant

apple / banana

fruity

orris / current

intense / honey / jasmine


wintergreen / birch

strawberry

California orange

wood oil

no

pineapple / Florida orange

no


