
CHEMISTRY OF BIFUNCTIONAL COMPOUNDS 

 

 Bifunctional compound 

 

In organic chemistry, compounds are commonly classified based on the functional groups they 

contain. While many organic compounds contain only one functional group (monofunctional 

compounds), a large number of naturally occurring and synthetic compounds possess two 

functional groups within the same molecule. These are known as bifunctional compounds. 

A bifunctional compound is an organic compound that contains two functional groups in the same 

molecule, which may be: The same (homobifunctional), or Different (heterobifunctional). 

These functional groups may react: Independently, or Interactively, influencing each other’s 

reactivity 

Benefits of Bifunctional compounds 

The presence of two functional groups in one molecule gives rise to unique chemical properties, 

including: 

i. Increased reactivity 

ii. Possibility of intramolecular reactions 

iii. Ability to form polymers and biologically important molecules 

Bifunctional compounds form the chemical basis of amino acids, sugars, polymers, 

pharmaceuticals, and industrial intermediates. 

Classification of Bifunctional Compounds 

A. Classification Based on the Type of Functional Groups 

1. Homobifunctional Compounds 

These compounds contain two identical functional groups. 

Examples and Explanation:  



a. Ethane-1,2-diol (ethylene glycol) HO–CH₂–CH₂–OH 

 Contains two hydroxyl (–OH) groups, Shows strong hydrogen bonding, Used as antifreeze 

and in polyester manufacture 

b. Oxalic acid (ethanedioic acid) HOOC–COOH 

 Contains two carboxylic acid groups, Stronger acid than monocarboxylic acids 

c. 1,6-Hexanediamine (H₂N–(CH₂)₆–NH₂) Two amino groups, Important monomer in nylon-

6,6 synthesis 

2. Heterobifunctional Compounds 

These contain two different functional groups. 

a. 2-Hydroxypropanoic acid (lactic acid) Contains –OH and –COOH Exhibits both alcohol 

and acid reactions 

b. 2-Aminoethanoic acid (glycine) Contains –NH₂ and –COOH, Shows amphoteric behavior 

c. 2-Chloroethanol, Contains –Cl and –OH, Useful intermediate in organic synthesis 

B.  Classification Based on the Relative Position of Functional Grou 

3. Vicinal Bifunctional Compounds 

Functional groups are attached to adjacent carbon atoms. 

i. Ethane-1,2-diol, leads to easy intramolecular interactions, can undergo cyclic reactions 

 

4.  Geminal Bifunctional Compounds 

Both functional groups are attached to the same carbon atom. 

i. Propane-2,2-diol, usually unstable, Often exist as transient intermediates (e.g., hydrate 

of aldehydes) 

 

Nomenclature of Bifunctional Compounds (IUPAC) 



When naming bifunctional compounds: The highest-priority functional group determines the 

suffix, The other group(s) are named as prefixes. (the =O of an aldehyde or ketone is called oxo when 

it has to be named as a substituent) 

Priority Order (simplified): 

COOH > SO₃H > CHO > C=O > OH > NH₂ > Halogens 

Examples: 

 1. HO–CH₂–CH₂–COOH 

3-Hydroxypropanoic acid 

 2. NH₂–CH₂–COOH 

2-Aminoethanoic acid 

 3. HO–CH₂–CH₂–Cl 

 2-Chloroethanol 

4. CH3CH(OH)CH2CO2H i 

3- hydroxybutanoic acid;  

5. HOCH2CH2CH2COCH3   

5-hydroxypentan-2-one;  

6.  CH3CH(OH)CH2C(CH3)(NH2)CH3   

4-amino-4-methylpentan-2-ol;  

7. CH3COCO2H is  

2- oxopropanoic acid,  

Physical Properties of Bifunctional Compounds 

i.  Boiling and Melting Points 

    Higher than monofunctional compounds 

 Due to strong intermolecular hydrogen bonding 

ii. Solubility 



 Highly soluble in water if polar groups are present 

 Solubility decreases with increasing hydrocarbon chain length 

iii. Polarity 

 Generally more polar 

 Higher dielectric constant 

 

Chemical Properties of Bifunctional Compounds 

i.  Independent Reactivity of Functional Groups 

Each functional group can react under conditions favorable to it. Example: Ethanolamine reacts 

as: An alcohol (esterification) and an amine (salt formation) 

ii. Mutual Influence of Functional Groups 

One functional group may: Activate, Deactivate and Modify the reactivity of the other. Example: 

–OH group in hydroxy acids enhances acidity of –COOH. 

iii.  Intramolecular Reactions 

Functional groups within the same molecule react with each other. Examples: Hydroxy acids → 

lactones and Amino acids → zwitterions 

Reactions of Important Classes of Bifunctional Compounds 

i. Hydroxy Acids 

Contain –OH and –COOH. 

Reactions: 

a. Esterification 

b. Lactone formation 

c. Oxidation 

ii.  Amino Acids 



Contain –NH₂ and –COOH. 

Key Features: 

a. Amphoteric nature 

b. Zwitterion formation 

c. Peptide bond formation 

iii. Diols and Diamines 

i. Used in polymer synthesis 

ii. Undergo condensation reactions 

 Bifunctional Compounds in Polymer Chemistry 

Bifunctional monomers are essential for step-growth polymerization. 

Examples: 

i. Diols + Dicarboxylic acids → Polyesters 

ii. Diamines + Dicarboxylic acids → Polyamides (nylon) 

Biological and Industrial Importance 

i. Amino acids → proteins 

ii. Sugars → energy and structure 

iii. Enzymes and cofactors 

Industrial Importance 

i. Polymer manufacture 

ii. Pharmaceuticals 

iii. Resins and coatings 

 


