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Syllabus for Second Year of Master of Science in Chemistry 

(With effect from the academic year 2024-2025) 

SEMESTER-III                Paper No.- V 

Course Title: Medicinal and Green Chemistry                           No. of Credits: 02  

Type of Vertical: Elective                                                COURSE CODE: S605CHT 

 

Learning Outcomes Based on BLOOM’s Taxonomy: 

 

After completing the course, the learner will be able to… 

Course 

Learning 

Outcome No. 

Blooms 

Taxonomy 
Course Learning Outcome 

CLO-01 Remember recall the terms used in medicinal and green chemistry. 

CLO-02 Understand 
explain some basic pharmacokinetics, drug discovery without 

a lead. 

CLO-03 Apply 
Express the types of nanocatalyst and traditional processes 

versus green processes in the syntheses 
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COURSE CONTENT 

Module 

No. 
Content Credits 

No. of 

Hours 

1 
UNIT-I:    Drug discovery, design and development   

o Introduction, important terms used in medicinal 

chemistry: Receptor, Therapeutic index, 

Bioavailability, Drug assay and Drug potency. General 

idea of factors affecting bioactivity: Resonance, 

inductive effect, Bioisosterism, spatial considerations.  

o Basic pharmacokinetics: Drug absorption, 

Distribution, Metabolism (biotransformation) and 

Elimination. Physical and chemical parameters like 

solubility, lipophilicity, ionization, pH, Redox 

potential, H-bonding, Partition coefficient and 

Isomerism in drug distribution and Drug-receptor 

binding.  

o Procedures in drug design: Drug discovery without a 

lead: Penicillin, Librium. Lead discovery: random 

screening, non-random (or targeted) screening. Lead 

modification: Identification of the pharmacophore, 

Functional group modification. Structure-activity 

relationship, Structure modification to increase 

potency and therapeutic index: Homologation, Chain 

branching, Ring-chain transformation, Bioisosterism, 

Combinatiorial synthesis (basic idea). 
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Access to the Course 

The course is available for all the students admitted for Second of Year Master of Science. 

  

Methods of Assessment 

The assessment pattern would be 60:40, 60% for Semester End Examination (SEE) and 

40% for Continuous Internal Assessment (CIA). The structure of the SEE and CIA would be as 

recommended by the Board of Studies and approved by the Board of Examination and the 

Academic Council of the college. 

 

 

 

2 Unit-IV:   Green chemistry 

o Introduction, basic principles of green chemistry. 

Designing a green synthesis: Green starting materials, 

green reagents, green solvents and reaction conditions, 

green catalysts.  

o Use of the following in green synthesis with suitable 

examples:  

a) Green reagents: dimethylcarbonate, polymer 

supported reagents.  

b) Green catalysts: Acid catalysts, oxidation catalysts, 

basic catalysts, phase transfer catalysts [Aliquat 336, 

benzyltrimethyl ammonium chloride (TMBA), Tetra-

n-butyl ammonium chloride, crown ethers], 

biocatalysts.  

c) Green solvents: water, ionic liquids, deep eutectic 

solvents, supercritical carbon dioxide.  

d) Solid state reactions: solid phase synthesis, solid 

supported synthesis  

e) Microwave assisted synthesis: reactions in water, 

reactions in organic solvents, solvent free reactions.  

f) Ultrasound assisted reactions.  

o Comparison of traditional processes versus green 

processes in the syntheses of ibuprofen, adipic acid, 4-

aminodiphenylamine, p-bromotoluene and 

benzimidazole.  

o Green Cataysts : Nanocatalyst, Types of nanoctalysts, 

Advantages and Disadvantages of Nanocatalysts, Idea 

of Magnetically separable nanocatalysts. 
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