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Alcohols  

• To many people alcohol means an alcoholic drinks.  

• However, to organic chemists, the word alcohol refers to 

a class of compounds that contain an OH group, called a 

hydroxyl or hydroxy group, bonded to an alkyl group.  

• One specific example of this type of compound is ethyl 

alcohol, CH3CH2OH, the intoxicating alcohol. 

• Alcohol can be viewed as organic analogs of water in 

which one hydrogen is replaced by an alkyl group.  



Some alcohols  



Physical properties of alcohols 

• The boiling point of alcohols are much higher than those 

of alkanes with similar molecular weights. 

• For example, ethanol, with a molecular weight (46), has a 

boiling point of (78°C) , where propane (44) has a boiling 

point of (− 42°C). 

• Such a large difference in boiling points indicates that 

molecules of ethanol are attracted to one another much 

more strongly than propane molecules.  

• Most of this difference results from the ability of ethanol 

and other alcohols to form intermolecular hydrogen bonds. 
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Alcohols: Structure and Physical Properties 

 An organic compound containing a hydroxyl group (OH) attached 

to an alkyl group  

 Alcohols have the general formula R-OH 

 Hydroxyl group is very polar. 

 Hydrogen bonds can form readily. 

 Alcohols have high Poiling 

points.  relative to their 

molecular weights due to their  

ability to hydrogen bond 
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• Low molecular weight 

alcohols (up to 5-6 carbons) 

are soluble in water (very  

polar) 

• As molecular weight 

increases, alcohols become 

insoluble in water still polar  

but, the ratio of hydroxyl 

groups to carbons in the 

chain determines solubility. 

• Diols and triols alcohols are 

more soluble than those with 

only a single hydroxyl  group 
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The Common and systemic name of alcohols 

The common names for alcohols consist of the alkyl group 

name, a space, and the word alcohol 



Naming of Alcohol  

10 

 IUPAC: based on the longest chain containing the OH carbon  

The -e of the alkane name is replaced with -ol 

 The chain is numbered from the end giving the -OH carbon the lower number    

 The name is prefixed with the number indicating the position of the OH group 

 For cyclic alcohols, the OH is at C-1 

 The suffix –ol is used for one hydroxyl group, diol for two, triol for three, and so 

forth . 
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• Alcohols, depending on the number of alkyl groups attached to 
the carbinol carbon,  are classified as Primary, Secondary and 
Tertiary. 

• Carbinol carbon is the carbon bearing the hydroxyl group. 

1
1 



Preparation of Alcohols 

12 

1)  Hydration 
• Addition of water to the carbon-carbon double bond of an 

alkene produces an  alcohol 
• A type of addition reaction called hydration 
• Requires a trace of acid as a catalyst 



Preparation of Alcohols 

(2    Hydrogenation of Aldehydes and Ketones 

 • Hydrogenation of aldehydes and ketones is generate alcohols. 

 
 

• This type of reaction can only happen under high temperature and 

high pressure, with the present of a catalyst. 
 
 



3) Preparation of Alcohols from Alkyl Halides 

• Alcohols can be prepared by substitution 

reactions using hydroxides and substrates 

with good leaving groups, such as alkyl 

halides. 



Source of Ethanol 

15 

• Ethanol is an odorless and 

colorless  liquid widely used as a 

solvent. 

• The alcohol in alcoholic drinks 

derived from fermentation of  

carbohydrates 



Reactions of Alcohols 



Oxidation of alcohols to aldehydes, ketones and carboxylic acids. 

• Alcohols with at least one hydrogen atom attached to the hydroxyl-

bearing carbon can be oxidized to carbonyl compounds.  

• Primary alcohols give aldehydes, which may be further oxidized 

to carboxylic acids.  

• Secondary alcohols give ketones. 

 





Dehydration of alcohols 
 •  an alcohol  undergoes dehydration in the presence of a catalyst to 

form an alkene and water. The reaction removes the OH group 

from the alcohol  carbon atom and a hydrogen atom from an 

adjacent carbon atom in the same molecule: 

 

 

 

 

 Under the proper conditions, it is possible for the dehydration to occur between two  
Alcohol  molecules. The entire OH group of one molecule  and only the hydrogen atom of 
the OH group of the second molecule  are removed. The two ethyl groups attached to an 
oxygen atom form an ether molecule 
. 
 



The most common alcohols 
• Several alcohols have commercial importance.  

• Ethanol (CH3CH2OH) is used in sterilizer and alcoholic drinks 

(Other alcohols are toxic).  

• A dialcohol, ethylene glycol HOCH2CH2OH , is the major 

antifreeze for cars. 

• Isopropanol (2-Propanol), is used as hand lotions, drug industry and 

other cosmetics. 

 



Alcohols with more than one hydroxyl group 

Compounds with more than two hydroxyl groups are also 

known, and several, such as glycerol and sorbitol, are 

important commercial chemicals. 

 

 
glycerol 

Glycerol is a syrupy, colorless, water soluble liquid with a 

sweet taste. Glycerol is a naturally occurring alcohol. It is an 

odorless liquid that is used as a solvent, sweetening agent, 

and also as medicine. 

Sorbitol with its many hydroxyl groups, is water soluble.  

 It is almost as sweet as cane sugar and is used in candy 

making. 



Biologically important alcohols 
• The hydroxyl group OH appears in many biologically important molecules. 

•  Cholesterol a typical steroidal alcohol, has the following structure: 

 

• The chemistry of carbohydrates usually involves two functional groups:  

• the carbonyl group (C=O) of an aldehyde or ketone, and the alcohol hydroxy 

group (OH). 



The toxicity of methanol 

• The world production of methanol is approximately 11 

million tons per year.  

• It is a colorless liquid with a mild alcoholic odor which 

makes it difficult for us to distinguish it simply by the 

appearance and smell. 

• Most of it is used to produce formaldehyde and other 

chemicals, but some is used as a solvent and antifreeze. 

• Methanol is highly toxic and can cause blindness. Why?( 

home work) 

 





 



 





Biologically important Phenols 
• Vitamin E (𝛼-tocopherol) is a common naturally occurring phenol. 

•  One of its biological functions is to act as a natural antioxidant. 

 

Biologically important phenols are a diverse group of natural bioactive molecules, primarily derived from plants as secondary metabolites, characterized by having at least one aromatic ring bonded to one or more hydroxyl groups. They are essential for protecting against oxidative stress and reducing the risk of chronic diseases such as cancer, heart disease, diabetes, and neurodegenerative disorders.  

 

 

• Biologically important phenols are a diverse group of natural 

bioactive molecules, primarily derived from plants as secondary 

metabolites, characterized by having at least one aromatic ring 

bonded to one or more hydroxyl groups.  

• They are essential for protecting against oxidative stress and 

reducing the risk of chronic diseases such as cancer, heart disease, 

and diabetes,  



Ethers 

• To most people the word ether is synonymous with hospital smells and the 
well- known anesthetic.  

• That particular ether, however, is but one member of a general class of 
organic compounds known as ethers.  

• These compounds have two organic groups connected to a single oxygen 
atom. 

• The general formula for ethers is R-O-R′, where R and R′ may be identical 
of different. 

• In the common anesthetic, both R and R′ are ethyl groups:  

CH3CH2─O─CH2CH3 

diethyl ether 

 

 diethyl ether is a colorless, highly volatile, sweet-smelling , extremely flammable 
liquid. 

 It was formerly used as a general anesthetic, until non-flammable drugs were 
developed 

 

 

 







Preparing Ethers 
• 1. Preparation of Ethers by Dehydration of Alcohols 

In the presence of protic acids (sulphuric acid), alcohols undergo 

dehydration to produce alkenes and ethers under different conditions. 

For example: in the presence of sulphuric acid, dehydration of 

ethanol at 443 K yields ethene whereas it yields ethoxyethane at 413 

K. This is an ideal method of preparation through primary alcohols. 

•  
 

https://byjus.com/chemistry/mass-production-of-sulphuric-acid/
https://byjus.com/chemistry/mass-production-of-sulphuric-acid/
https://byjus.com/chemistry/mass-production-of-sulphuric-acid/


2. Preparations of Ethers by Williamson Synthesis 

• Williamson’s synthesis is an important method for the 

preparation of symmetrical and asymmetrical ethers in 

laboratories. In this method, an alkyl halide is reacted with 

sodium alkoxide which leads to the formation of ether. The 

reaction generally follows the SN2 mechanism for primary 

alcohol. 

•  
 



Ethers as solvents 

• Ethers are relatively inert compounds.  

• They do not usually react with dilute acids, with dilute bases, or 

with common oxidizing and reducing agents.  

• This general inertness, coupled with the fact that most organic 

compounds are ether-soluble, makes ethers excellent solvents in 

which to carry out organic reactions. 

• Ethers are also used frequently to extract organic compounds from 

their natural sources. Diethyl ether is particularly good for this 

purpose.  

• Its low boiling point makes it easy to remove from an extract and 

easy to recover by distillation.  

• It is highly flammable, however, and must not be used if there are 

any flames in the same laboratory. 

 

 


