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Alcohols
► The Hydroxy (—OH) Functional Group• The hydroxyl group (—OH) is found in 

the alcohol and phenol functional groups. (Note: that’s not the same as hydroxide, 
OH-, which is ionic.)– in alcohols, a hydroxyl group is connected to a carbon 
atom.– in phenols, —OH is connected to a benzene ring.

► (The “parent” molecule of this class is also named phenol: PhOH or C6H5OH.) • 
When two carbon groups are connected by single bonds to an oxygen, this is 
classified as the ether.
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Nomenclature of Alcohols and Phenols
► Step 1. Name the longest chain to which the hydroxyl (—OH) group is 

attached. The name for this chain is obtained by dropping the final -e from the 
name of the hydrocarbon parent name and adding the ending -ol.

► • Step 2. Number the longest chain to give the lowest possible number to the 
carbon bearing the hydroxyl group.

► • Step 3. Locate the position of the hydroxyl group by the number of the C to 
which it is attached.

► • Step 4. Locate and name any other substituents.
► • Step 5. Combine the name and location for other groups, the hydroxyl group 

location, and the longest chain into the final name.



Examples: Naming Alcohols and Phenols
► Provide acceptable IUPAC names for the following compounds:



► If there is more than one OH group, a counting prefix (di-, tri-, tetra-, etc.) is placed 
immediately in front of the suffix -ol (diol, triol, tetraol, etc.).

► – Usually, the final “e” of the parent hydrocarbon is not dropped (e.g., 
1,2propanediol).

► – The position of each alcohol group is indicated by carbon number, separated by 
commas (e.g., 1,3- butanediol).

► • For cyclic alcohols, the carbon bearing the OH is numbered as “1.”
► • Phenols are named after the parent compound phenol; the C bearing the OH is 

numbered as “1.”





Classification of Alcohols
► Alcohols are classified as primary (1°), secondary (2°), or tertiary (3°) according to 

how many carbon groups are attached to the carbon bearing the OH group:

► The number of hydrogens on the carbon bearing the OH group does affect some 
chemical properties.



Hydrogen Bonding
► The oxygen-hydrogen bond is an especially polar bond because oxygen is much 

more electronegative than hydrogen is.
► The O—H bond is therefore a polar bond, and any molecule which contains an 

O—H bond (like an alcohol) is a polar molecule.



Reactions of Alcohols
► Dehydration of Alcohols to Produce Alkenes, Heating alcohols in concentrated 

sulfuric acid (H2SO4) at 180°C removes the OH group and a H from an adjacent 
carbon to produce an alkene, with water as a by-product. Since water is 
“removed”

► from the alcohol, this reaction is known as a dehydration reaction (or an 
elimination reaction):



► If there is more than one possible product of a dehydration reaction, the major 
product can be predicted from Zaitsev’s Rule:

► • Zaitsev’s Rule — when an alkene is produced in an elimination reaction, the 
major product is the one with the more highly substituted double bond.



Oxidation of 1° Alcohols
► Primary alcohols are oxidized first to aldehydes, but the aldehydes are then 

usually oxidized into carboxylic acids



► Secondary alcohols are oxidized to ketones, which cannot be oxidized any 
further:



► Tertiary alcohols, because there is by definition no hydrogen on the alcoholic 
carbon, cannot be oxidized:



Phenols
► Phenols are usually weak acids: A solution of phenol in water (carbolic acid) can be 

used as an antiseptic and disinfectant. Joseph Lister introduced the use of phenol as 
a hospital antiseptic in 1867, which cut down drastically on deaths due to 
complications resulting from the use of unsterile equipment.





Ethers
► In the ether functional group, two carbon groups are connected to a single oxygen.



► Common names for ethers are obtained by first naming the two carbon groups 
attached to the oxygen (in alphabetical order) and then adding the word “ether” to 
the end. If the two groups are the same, the prefix “di-” is used, although sometimes 
this is simply dropped (“ethyl ether”). In the IUPAC system, ethers are named as 
alkoxy substituents   (—OR = alkoxy group). The -yl ending of alkyl substituents is 
replaced by –oxy



Role Of Alcohols in Living System



Biological oxidation of methanol
► Methanol has the chemical formula of CH3OH This subtle difference in structure 

makes a significant difference in its effect. Methanol is exceptionally poisonous as it can 
cause blindness after consuming just less than 2 teaspoons, and a lethal dose is only 
about 2 tablespoons! Many people were blinded or died from drinking methanol during 
prohibition. The initial symptoms of methanol intoxication include depression, 
headache, dizziness, nausea, lack of coordination, and confusion. Sufficiently large 
doses of methanol can cause unconsciousness and ultimately death. So why is methanol 
so toxic to the human body? The answer lies in the products that are formed when it is 
oxidized within our body.  compared to CH3CH2OH ethanol. Methanol is metabolized 
in exactly the same way as ethanol. It is an oxidation reaction from an –OH to an 
–OOH. Just like ethanol, the first step changes the alcohol to the aldehyde,



► and the second step changes the aldehyde to the 
carboxylic acid. From methanol though, 
formaldehyde and formic acid are produced instead 
of the harmless acetic acid (as in the case of ethanol).

► Both formaldehyde and formic acid (methanoic 
acid) are deadly, first attacking cells in the retina 
and then the cells of other vital organs. It is for this 
reason that methanol should never, ever be 
consumed.





Biological oxidation of ethanol
► ethanol, the main alcohol found in wine, and spirits has the chemical formula of 

CH3CH2OH . Different alcohols will have different carbon/hydrogen chains. The 
metabolism (or breakdown) of ethanol in the liver occurs in two steps, as illustrated 
below:

The first step of the alcohol metabolism process is the conversion of the alcohol to 
another class of organic molecules called an aldehyde.

CH3 CH2 OH+NAD+→CH3 CHO+NADH+H+ 



► This aldehyde is called acetaldehyde or ethanal. Ignore the NAD+/NADH in this 
equation for now; we will come back to that in a moment.

► The second step is the conversion of acetaldehyde into acetic acid.
► CH3 CHO+NAD++H2 O→CH3 COOH+NADH+H+ 

► Acetic acid is an example of another class of organic molecules called a carboxylic acid. 
The overall reaction shows how an alcohol is oxidized in biochemistry.

► alcohols also play a significant role in the chemistry of living systems. The OH group 
can act through H-bonding as a center for chemical recognition and binding to enzyme 
sites. These can become signaling and regulatory agents in living systems. Here are 
several examples:

► Geraniol and citronellol are both relatively small molecules that contribute to the odor 
of roses, geraniums and other flowers. Geraniol is also a key intermediate in the 
synthesis of terpenes, a large class of secondary metabolites found in both plants and 
animals 







 Vitamins are often used as "coenzymes" and
 can be thought of as "reagents" that interact
 with enzymes to promote specific chemical
 functions. Vitamin E is thought to be
 primarily an antioxidant (the phenol group is
 similar to BHA and BHT food additives), but
 it is also involved in a variety of other
 functions such as kinase protein regulation,

 .gene expression and neurologic functions                                                       






