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DESCRIPTION 

 

Alcohols are organic compounds that contain a hydroxyl (-OH) functional group 

attached to a carbon atom. They are important chemical intermediates and 

have a wide range of applications in various industries, including 

pharmaceuticals, cosmetics, and solvents. The synthesis of alcohols involves 

the addition of a hydroxyl group to a suitable organic substrate, which can be 

achieved using various chemical methods. One of the most common methods 

for the synthesis of alcohols is the reduction of carbonyl compounds. Carbonyl 

compounds are organic compounds that contain a C=O functional group, such 

as aldehydes, ketones, and carboxylic acids. Reduction reactions involve the 

addition of hydrogen atoms (H2) or electron donors, such as metal hydrides 

(LiAlH4, NaBH4), to the carbonyl group, resulting in the formation of alcohols. 

The reduction of aldehydes and ketones is one of the most important methods 

for the synthesis of primary and secondary alcohols, respectively. The reaction 

can be carried out using metal hydrides, such as LiAlH4 or NaBH4, in a suitable 

solvent, such as tetrahydrofuran (THF) or ethanol. The reaction mechanism 

involves the addition of a hydride ion (H-) to the carbonyl group, followed by 

protonation of the resulting alkoxide ion (RO-) to form the alcohol. Carboxylic 

acids can also be reduced to alcohols using metal hydrides, although the 

reaction requires more drastic conditions due to the higher stability of the 

carboxylate anion (RCOO-). The reaction can be carried out using LiAlH4 or a 

complex hydride such as sodium borohydride-aluminium chloride (NaBH4-

AlCl3) in anhydrous ether or tetrahydrofuran (THF). 

Another important method for the synthesis of alcohols is the addition of water 

to an alkene. Alkenes are unsaturated hydrocarbons that contain a carbon-

carbon double bond. The addition of water to an alkene results in the formation 

of an alcohol. The reaction is catalysed by an acid catalyst, such as sulfuric acid 

(H2SO4) or phosphoric acid (H3PO4), which protonates the alkene to form a 
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The addition of water to an alkene can also be carried out using a hydroboration-oxidation reaction. Hydroboration 

involves the addition of a boron atom to the alkene to form an organoborane compound, which is then oxidized to form 

an alcohol. The reaction is carried out using borane (BH3) or a boron derivative, such as diborane (B2H6), in the presence 

of a suitable solvent, such as tetrahydrofuran (THF) or ether. 

Alcohols can also be synthesized by the addition of a Grignard reagent to a carbonyl compound. Grignard reagents are 

organometallic compounds that contain a carbon-magnesium bond (RMgX), where X is a halogen atom. The reaction 

involves the formation of a magnesium alkoxide intermediate, which is then hydrolyzed to form the alcohol. The reaction 

is carried out in anhydrous conditions, using a suitable solvent such as diethyl ether or tetrahydrofuran (THF). The 

hydrolysis of alkyl halides is another method for the synthesis of alcohols. The reaction involves the reaction of an alkyl 

halide with water in the presence of a base, such as sodium hydroxide (NaOH) or potassium hydroxide (KOH), to form an 

alcohol. The reaction mechanism involves the nucleophilic attack of the hydroxide ion (OH-) on the carbon atom of the 

alkyl halide, followed by the elimination of the halide ion (X-) to form the alcohol. 

Alcohols can also be synthesized by the reduction of esters using metal hydrides, such as LiAlH4 or NaBH4, in a suitable 

solvent, such as THF or ethanol. The reaction mechanism involves the addition of a hydride ion (H-) to the carbonyl group 

of the ester, followed by hydrolysis of the resulting alkoxide intermediate to form the alcohol. In addition to the methods 

mentioned above, alcohols can also be synthesized by the reduction of nitro compounds, alkenyl halides, and alkynes, 

among others. 

CONCLUSION 

Synthesis of alcohols is an important area of organic chemistry that involves the addition of a hydroxyl group to a suitable 

organic substrate. The most common methods for the synthesis of alcohols involve the reduction of carbonyl compounds, 

the addition of water to alkenes, the addition of Grignard reagents to carbonyl compounds, and the hydrolysis of alkyl 

halides. These methods are widely used in various industries and have paved the way for the development of new drugs, 

cosmetics, and other useful compounds. 
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carbocation intermediate. The carbocation intermediate then reacts with a 

water molecule to form the alcohol. 

  
 


