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For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component

PHARMACEUTICAL CHEMISTRY -CORE (THEORY) SYLLABUS

I Semester

Part A: Introduction

Program: 1-Year PG

Diploma

Semester-1 Session: 2025-26

Subject: Pharmaceutical Chemistry

1 Course Code | CC-11(T)
2 Course Title Principles of Inorganic Pharmaceutical Chemistry
3 Course Type | CORE Course
4 Pre- requisite | To study this course, students must have Pharmaceutical Chemistry as
one of the subjects in B.Sc. Degree Course.
Course After successful completion of the course students should be able to
5 Learning CO1: Illustrate basic concept of coordination Chemistry.
outcomes CO2: Relate theories of metal ligand bonding in complexes.
CO3: Illustrate reaction mechanisms of transition metal complexes.
CO4: Categorize complex and chelating agents used in drug therapy.
COS35: Explain bioinorganic chemistry
6 Credit Value | Theory-06
7 Total Marks Maximum Marks: Total 100 Minimum Passing Marks: 40

University Exam(UE)-60,CCE-40




Part B : Content of the Course

Total No. of Lectures-Tutorials-Practical (L-06 hours per week): L.-T-P: 90-0-0 (Total Hours)

Unit

Topic

No. of Lectures

Basic Concepts of Coordination Chemistry :

Classification of Ligands. Chelation. Coordination number and
Stereochemistry of complexes. Structure determination of complexes. Inner
metallic complexes. Werner’s coordination theory.

Activities
1. To identify the coordination number. classify ligands. and predict
possible geometries of given complexes.
2. Poster showing types of ligands with examples and the
stereochemistry of coordination complexes.
3. Seminar on Werner’s Coordination Theory and its role in explaining
isomerism in coordination compounds.

20

Nature of Metal-Ligand Bonding in complexes:

Crystal Field Theory- Importance features of CFT, Splitting of d orbitals in
Octahedral, Tetragonal, Square planar & Tetrahedral complexes.
Applications of CFT. Limitations of CFT, Ligand field theory for Octahedral
& Tetrahedral complexes.

Activities
1. calculate CFSE and predict whether a given octahedral complex will
be high-spin or low-spin.
2. Poster showing d-orbital splitting diagrams for octahedral, tetrahedral,
and square planar complexes.
3. Seminar on the applications and limitations of Crystal Field Theory,
and how Ligand Field Theory extends it.

20




Reaction Mechanism of Transition Metal Complexes:

a) Ligand Substitution Reactions in Octahedral Complexes-Transition
state. types of substitution reactions. mechanism of ligand substitution
reactions (SN Reactions). Hydrolysis reactions .acid hydrolysis. base
hydrolysis.

b) Ligand Substitution Reactions in Square planar Complexes- Trans-
effect. factors affecting the rate of substitution reactions in square
planar complexes.

¢) Electron Transfer Reactions. Mechanism of one electron transfer
reactions-Inner sphere mechanism and outer sphere mechanism.

Activities

1. Solve problems to predict products and mechanisms of ligand
substitution reactions in octahedral and square planar complexes.

2. Poster illustrating the trans-effect in square planar complexes and the
difference between inner sphere and outer sphere electron transfer
mechanisms.

3. Seminar on factors influencing substitution and electron transfer
reactions in transition metal complexes.

[am—
n

(a)  Cationic and anionic Components of Inorganic Drugs useful for
Systemic Effect

(b) Complexing and Chelating Agents used in Therapy,

(¢) Gases and Vapours : Oxygen Anesthetic and Respiratory
Stimulants.

(d) Dental Products : Dentifrices, Anti-Caries Agents.

Activities

1. Solve problems to identify cationic and anionic components of inorganic
drugs and their therapeutic applications.

2. Poster showing examples of complexing and chelating agents,
gases/vapours used in therapy, and dental products.

3. Seminar on the role of inorganic drugs in systemic therapy, anesthesia,
and dental care.

20

Bioinorganic Chemistry
Metallo Porphyrins : Biochemistry of Iron, Heme iron and Non Heme-
Proteins, Biochemistry of Haemoglobin and Myoglobin, Nitrogen Fixation in
Bacterial Nitrogenase Systems , Essential and Trace Element in Biological
Systems.
Activities
1.Solve problems to compare heme and non-heme proteins and explain the
oxygen-binding properties of hemoglobin vs myoglobin.
2. Poster on metalloporphyrins, nitrogen fixation by bacterial nitrogenase.
and the role of essential/trace elements in biological systems.
3. Seminar on the significance of bioinorganic chemistry in
understanding metalloproteins and their role in life processes.

15




Part C : Learning Resources

Text Books, Reference Books, Other Resources

Books.

1. Advanced Inorganic Chemistry. F.A. Cotton and Wilkinson. John Wiley.

2 Inorganic Chemistry. J.E. Huhey. Harpes & Row

3. Chemistry of the Elements. N.N. Greenwood and A. Earnshow. Pergamon.

4. [norganic Electronic Spectroscopy. A.B.P. Lever, Elsevier.

di Comprehensive Coordiantion Chemistry eds., G. Wilkinson, R.D. Gillars and J.A. Mc
Cleverty, Pergamon.

6. Pharmaceutical Chemistry Inorganic II Chatwal, G.R., Himalaya Publishing House.

Part D — Assessment and Evaluation

Maximum Marks: 100
Internal Assessment (CCE): 40
External Assessment (UE): 60

Internal Assessment

Continuous and Cumulative Evaluation (CCE) Methods will be based Marks
on following defined components:

a Class Tests

b Presentation/Assignment/Quiz/Group Discussion

G Appropriate weightage of attendance in the Class

Total 40

External Assessment

Theory Paper as per University Examination

Total 60

Grand Total 100
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For 1-Year PG Diploma
(Scheme A-1)
With Major Practicam Component
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For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component
PHARMACEUTICAL CHEMISTRY -CORE (THEORY) SYLLABUS
I Semester

Part A: Introduction
Program: 1-Year PG Semester-I Session: 2025-26
Diploma
Subject: Pharmaceutical Chemistry

1 Course Code | CC-12(T)

2 Course Title Principles of Organic Pharmaceutical Chemistry

3 Course Type | CORE Course

4 Pre- requisite | To study this course, students must have Pharmaceutical Chemistry as
one of the subjects in B.Sc. Degree Course.

Course After successful completion of this course students should be able to
5 Learning
outcomes CO1: Classify drugs on the basis of chemical structure and therapeutic uses.

CO2: Relate physicochemical properties to biological action.
CO-3 Use of reagents in organic synthesis.
CO-4 Synthesize heterocyclic compounds of biological significance .
CO-5 Illustrate mechanism of addition reactions to carbon hetero multiple
bonds.

6 Credit Value | Theory-06

g Total Marks Maximum Marks: Total 100 Minimum Passing Marks: 40
University Exam(UE)-60,CCE-40

S
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Part B : Content of the Course

Total No. of Lectures-Tutorials-Practical (L.-06 hours per week): L-T-P: 90-0-0 (Total Hours)

Unit

Topic

No. of Lectures

Indian Knowledge System and its relevance to Pharmaceutical Organic

Chemistry

Concept of Ayurveda- Traditional insight

Contribution of Prof. Asima Chatterjee (The father of Indian Pharmaceutical
Organic Chemistry)

Classification of the Drugs on the Basis of :

(i) Chemical structure (ii) Therapeutic action (at least one examples of each

class)

Drug Receptors:

(1) Classification of receptors  (ii) Structure of receptors
(ii1) Receptor theories.
Activites

1. Flowchart making to illustrate classification of the drugs.

2. Building 3D models on binding of receptors with agonists and
antagonists.
3. Poster making on classification of receptors.

20




2 20
Physico- Chemical Properties in Relation to Biological Action :

Study of properties like lonization. Partition coefficient . Hydrogen bonding
.and stereochemistry.
Factors affecting Drug  Absorption . Distribution . Metabolism and
Elimination. Pathways of Metabolism.
Activities

1. Creation of pathways posters on reactions of metabolism.

2. Poster making to illustrate physicochemical properties in relation

to biological action.

Flow chart preparation on factors affecting ADME.

3 Reagents in Organic Synthesis: 15
Preparation and uses of complex metal hydride — Lithium Aluminium
Hydride, Osmium tetra oxide. Raney Nickel ., Lead Tetra Acetate
Diazomethane.

Activities

1. Poster making on preparation and uses of metal hydrides.

2. Can create short videos on preparation and uses of complex metal
hydrides.

4 | Heterocyclic Compounds: 20
Synthesis, chemical properties. applications and biological
significance of following Heterocyclic Compounds :

a) Mono hetero atoms systems : Indole, Quinoline.
b) Multi hetero atoms systems : Pyrazole, Imidazole
Activities
1. Organize a role play on biological significance of heterocyclic
compounds
2. Poster making on preparation of heterocyclic compounds
3. Poster making on applications of heterocyclic compounds.

5 Addition to Carbon Hetero Multiple Bonds 15
Mechanism of metal hydride reduction of saturated and unsaturated
carbonyl compounds , Acid Ester and Nitriles. Addition reactions of
Grignard reagents and Organolithium reagent to carbonyl and unsaturated
carbonyl compounds. Mechanism of condensation reactions - Aldol |,
Reimer Tiemann and Cannizaro’s Reactions
Activities %

1. Create visual flowcharts on mechanism of naming reactions.
Can create short explanatory videos on mechanism of metal
hydride reactions. @)}9'9
o] -3 o %
3. Create reaction pathway posters /; Eﬁ

S
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Part C : Learning Resources

Text Books, Reference Books, Other Resources

Books.

1. Advanced Organic Chemistry-Reactions. Mechanism and Structure. Jerry March.

John Wiley.

Advanced Organic Chemistry. F.A. Carey and R.J. Sunderg. Plenum.

A Guide Book to Mechanism in Organic Chemistry. Peter Sykes. Longman.

Structure and Mechanism in Organic Chemistry. C.K. Ingold, Comell University Press.
Organic Chemistry, R.T. Morrison and R.N. Boyd. Prentice-Hall.

Modern Organic Reactions, H.O. House. Benjamin.

Principles of Organic Synthesis. R.O.C. Norman and J.M. Coxon. Blackie Academic &
Professionals.

Reaction Mechanism in Organic Chemistry, S.M. Mukherji and S.P. Singh.

Macmillan.

9. Some Modern Methods of Organic Synthesis, W.Carruthers,Cambridge University Press
10. Stereochemistry of Organic Compounds. D. Nasipuri, New Age International.

11.  Stereochemistry of Organic Compounds. P.S. Kalsi. New Age International.

12.  Stereochemistry Chemistry of Carbon Compounds, E.L Eliel. McGraw Hill.

N O v R L

o

Part D — Assessment and Evaluation

Maximum Marks: 100
Internal Assessment (CCE): 40
External Assessment (UE): 60

Internal Assessment

Continuous and Cumulative Evaluation (CCE) Methods will be based Marks
on following defined components:

a Class Tests

b Presentation/Assignment/Quiz/Group Discussion

8 Appropriate weightage of attendance in the Class

Total 40

External Assessment

Theory Paper as per University Examination

Total 60

Grand Total 100




For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component
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For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component
PHARMACEUTICAL CHEMISTRY -CORE (THEORY) SYLLABUS
I Semester

Part A: Introduction

Program: 1-Year PG Diploma Semester-I Session: 2025-26

Subject-Pharmaceutical Chemistry

1 Course Code PC-11
2 Course Title Practical-1
Course Type PRACTICUM Course
3
4 Credit Value 04
5 Total Marks Maximum Marks: Total 100 Minimum Passing
External Exam -60, CCE-40 Marks: 40

Part B: Content

Total No. of Lectures- Tutorials-Practical (08 hours per week):
L-T-P: 0-0-120 (Total Hours)

A. Assignments/Practice/ Survey/Fieldwork.

B. List of Experiments to be performed in laboratory.

1. Organic Preparations

(a) Picric Acid From Phenol

(b) Phenyl Azo beta Naphthol from aniline
(c) Aspirin from Salicylic acid.

2. Pharmaceutical Preparations
(a) Aluminium Acetate Ear Drop
(b) Electrolyte Maintenance IV Fluid (for Pediatrics Use)
(¢) Salicylic Acid Compound dusting Powder
(d) Compound Sodium Chloride and Dextrose oral Powder
(e) Strong Todine Solution
(f) Zinc Sulphate Eye/Ear Drop
(g) Effervescent Granules
(h) Simple Elixir.
(i) KMnO4 Gargle.

\

No. of
Hours: 120

)[1 w2y

[ S
3. Extraction P
(a) To isolate caffeine from Tea Leaves.
(b) To Isolate Casein and Lactose from Milk .

(¢) To Isolate lycopene from Tomatoes.




Part C: Text Books and Reference Books

—_—

Vogel’s Textbook of Quantitative Analysis. revised. J. Bassett. R.C. Denney. G.H. Jeffery and J.
Mendham. ELBS.

Experiments and Techniques in Organic Chemistry. D.P. Pasto. C. Johnson and M. Miller. Prentice Hall.
Practical Physical Chemistry. R.S. Gaud and G. D. Gupta. CBS Publication

Vogel’s Textbook of Practical Organic Chemistry. A.R. Tatchell. John Wiley.

Practical Physical Chemistry, A.M. James and F.E. Prichard. Longman.

Findley’s Practical Physical chemistry, B.P. Levitt. Longman.

Experimental Physical Chemistry, R.C. Das and B. Behera. Tata McGraw Hill.

Practical Pharmaceutical Chemistry - I ,.Backett, A.H. , CBS Publisher. Delhi

Practical Pharmaceutical Chemistry - IT .Backett, A.H. . CBS Publisher. Delhi

090 N O Lk L1

Part D: Assessment and Evaluation

Maximum Marks: 100 '
Internal Assessment (CCE): 40 -
External Assessment : 60

Continuous and Cumulative Evaluation (CCE) Methods will be Marks
based on following defined components:

Class/Laboratory Practical Tests

b. Seminar/ Demonstration/Viva voce/ Lab Record etc.
c. Appropriate weightage of attendance in the Class |
|
Total 40 '

External Assessment

60 1
Total L

Grand Total 100
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For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component
PHARMACEUTICAL CHEMISTRY -CORE (THEORY) SYLLABUS
I Semester

Part A: Introduction

Program: 1-Year PG Diploma Semester-I Session: 2025-26

Subject- Pharmaceutical Chemistry

1 Course Code PC-12
2 Course Title Practical-2
Course Type PRACTICUM Course

3

4 Credit Value 04
|

5 Total Marks Maximum Marks: Total 100 Minimum Passing |

External Exam -60, CCE-40 Marks: 40 ;

|

Part B: Content

Total No. of Lectures- Tutorials-Practical (08 hours per week):
L-T-P: 0-0-120 (Total Hours)

A. Assignments/Practice/ Survey/Fieldwork.

B. List of Experiments to be performed in laboratory.

1. Limit tests for Chloride, Sulphate.

2. Identify the tablet powder by chemical analysis.

Paracetamol, Ibuprofen, Metranidazole, Analgin, Aspirin, Chloroquine Phosphate,
Ascorbic Acid.

3. Inorganic Preparations

(a) Ammonium hexa chloro stannate (IV)

(b) Ammonium ferric sulphate.

4. Volumetric Estimation

(a) Sodium bicarbonate
(b) Citric Acid % M \\ézg!ﬁ :

) ‘)
£

No. of
Hours: 120

J‘W




Part C: Text Books and Reference Books

—_—

Mendham. ELBS.

Practical Physical Chemistry. R.S. Gaud and G. D. Gupta. CBS Publication
Vogel’s Textbook of Practical Organic Chemistry. A.R. Tatchell. John Wiley.
Practical Physical Chemistry. A.M. James and F.E. Prichard. Longman.
Findley’s Practical Physical chemistry, B.P. Levitt, Longman.

Experimental Physical Chemistry. R.C. Das and B. Behera. Tata McGraw Hill.
Practical Pharmaceutical Chemistry - I .Backett, A.H. . CBS Publisher. Delhi
Practical Pharmaceutical Chemistry - II .Backett. A.H. . CBS Publisher. Delhi

00 N O L

Vogel’s Textbook of Quantitative Analysis. revised. J. Bassett. R.C. Denney. G.H. Jeffery and J.

Experiments and Techniques in Organic Chemistry. D.P. Pasto. C. Johnson and M. Miller. Prentice Hall.

Part D: Assessment and Evaluation

Maximum Marks: 100
Internal Assessment (CCE): 40
External Assessment : 60

Continuous and Cumulative Evaluation (CCE) Methods will be
based on following defined components:

Marks

Class/Laboratory Practical Tests

b. Seminar/ Demonstration/Viva voce/ Lab Record etc.

c. Appropriate weightage of attendance in the Class

Total

40

External Assessment

Total

60

Grand Total

100




For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component
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For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component

PHARMACEUTICAL CHEMISTRY -CORE (THEORY) SYLLABUS

Il Semester

Part A: Introduction

Program: 1-Year PG Diploma Semester-I1 Session: 2025-26

Subject: Pharmaceutical Chemistry

1 Course Code | CC-21(T)
2 Course Title Principles of Physical Pharmacy
3 Course Type | CORE Course
4 Pre- requisite | To study this course, students must have Pharmaceutical Chemistry as
one of the subjects in B.Sc. Degree Course.
Course After successful completion of the course students should be able to
5 Learning CO1: Apply concept of rheology to pharmacy.
outcomes CO2: TIllustrate diffusion and dissolution
CO3: Illustrate methods of measurement of surface and interfacial tension.
CO4: Illustrate formulation of suspensions and emulsions.
COS5: Illustrate methods for determining particle size. shape and surface
arca.
6 Credit Value | Theory-06




Part B : Content of the Course

Total No. of Lectures-Tutorials-Practical (L.-06 hours per week): L-T-P: 90-0-0 (Total Hours)

Unit Topie No. of Lectures
1 Indian knowledge system in Physical pharmacy 20
A brief historical background of physical pharmacy in the context of India

and Indian culture.
Brief biography of Prof. C.N.R. Rao
Rheology:
Concept of viscosity. factors influencing the viscosity. Introduction of
rheology, Newtonian Systems, Non-Newtonian Systems, Thixotropy.
Determination of Rheological Properties, Viscoelasticity, Psychorheology.
Applications to Pharmacy.
Activities
1. Poster: Compare Newtonian vs. Non-Newtonian systems with
everyday and pharmaceutical examples.
2. Demonstration: Show viscosity and thixotropy using water. honey.
shampoo, and ketchup.
3. Give flow curves of different materials (honey. ketchup, blood.
polymer solution) — ask students to classify as Newtonian / Non-
Newtonian / Thixotropic.

2 Diffusion and Dissolution:- 20
Diffusion & Dissolution- Procedures and Apparatus. factors affecting
dissolution, Steady-State Diffusion. Drug Release- Polymer Matrices &
Granular Matrices. Multilayer Diffusion, Membrane Control and Diffusion
Layer Control, Diffusion Principles in Biological Systems, Fick’s First &
Second Law.

Activities

1. Poster: Diagram of diffusion & dissolution apparatus with factors
affecting drug dissolution.

2. Demonstration: Show diffusion by dropping dye in water and compare
with crushed vs. whole tablet dissolution.

3 Interfacial Phenomena:- 15

General Principles, Liquid Interfaces, Methods of measurement of surface
and interfacial tension. Adsorption at Liquid Interfaces, Adsorption at Solid
Interfaces, Applications of Surface Active Agents, HLB system, Electric
Properties of Interfaces.
Activities
1. Poster: Illustrate methods to measure surface/interfacial tension and
the HLB system with examples.
2. Demonstration: Show interfacial tension using a drop of oil in water
with and without detergent (surface-active agent).
3. Explain digrametically adsorption isotherms and classify surfactants
based on HLB values.

G SR
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Coarse Dispersions: ' 20

Suspensions. Interfacial Properties of Suspended Particles. Formulation of

Suspensions & Emulsions. Theories of Emulsification. Physical Stability of

Emulsions. Preservation of Emulsions. Rheological Properties of Emulsions.

Micro emulsions. Semisolids. Drug Kinetics in Coarse Disperse System.

Activities

1. Poster: Compare suspensions. emulsions. and microemulsions with their
formulation principles and pharmaceutical applications.

2. Demonstration: Prepare a simple emulsion (oil + water + surfactant) and
observe stability with/without emulsifier.

3. Discuss sedimentation volume. degree of flocculation. and particle size

effect.

h

Micromeritics:- Introduction. Importance in pharmacy. fundamental
properties of collection of particles, Methods for Determining Particle Size. 15
Particle Shape. surface area. Methods for Determining surface area
(Adsorption method, Air Permeability method) Density of powders, Derived
Properties of Powders.
Activities
1. Show methods for determining particle size. shape. surface area, and
density with diagrams.
2. Compare sedimentation rate of coarse vs. fine powders in water to
visualize particle size effect.
3. Discuss bulk density, tapped density, porosity. and angle of repose for
given powder data.

Part C : Learning Resources

Text Books, Reference Books, Other Resources

Books.

N —

(W8]

o

Physical Chemistry, P.W. Atkins, ELBS Publication.

Physical Pharmacy: Physical Chemical Principles in the Pharmaceutical science Martin, Pilar
Bustamante, A.H.C. Chun, Lippincott Williams & Wilkins

Micelles, Theoretical and Applied Aspects, V. Moraoi, Plenum Publication.

Introduction to Polymer Science, V.R. Gowarikar, N.V. Vishwanathan and J. Sridhar, Wiley
Eastern.

Essentials of Physical Pharmacy, Sanjiv Aggarwal, Anmol Publication

Physical Pharmacy , David Attwood, Alexander T. Florence, Pharmaceutical Press

2 b
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Part D — Assessment and Evaluation '

Maximum Marks: 100
Internal Assessment (CCE): 40
External Assessment (UE): 60

Internal Assessment

Continuous and Cumulative Evaluation (CCE) Methods will be based Marks
on following defined components:

a Class Tests

Presentation/Assignment/Quiz/Group Discussion

C Appropriate weightage of attendance in the Class

TOtﬂl 40

External Assessment

Theory Paper as per University Examination

Total 60

Grand Total 100

Pl
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For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component
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For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component

PHARMACEUTICAL CHEMISTRY -CORE (THEORY) SYLLABUS

Il Semester

Part A: Introduction

Program: 1-Year PG Diploma Semester-11 Session: 2025-26

Subject: Pharmaceutical Chemistry

1 Course Code | CC-22(T)
2 Course Title Pharmaceutical Analysis
3 Course Type | CORE Course
4 Pre- requisite | To study this course, students must have Pharmaceutical Chemistry as
one of the subjects in B.Sc. Degree Course.
Course After successful completion of this course students should be able to
5 Learning
outcomes COI: Interpret IR spectroscopy.
CO2: Illustrate Raman spectroscopy.
CO3: Illustrate ESR spectroscopy
CO4: Mllustrate extraction of solid and liquid from solvent extraction
method.
COS5: Relate titrimetric and gravimetric methods of quantitative analysis.
6 Credit Value | Theory-06




Part B : Content of the Course

Total No. of Lectures-Tutorials-Practical (1.-06 hours per week): L-T-P: 90-0-0 (Total Hours)

Unit Topic No. of Lectures

1 | Indian knowledge system and its relevance to vibrational spectroscopy: 20
Historical background and contribution of C.V.Raman.

Infrared Spectroscopy:-

Review of Linear Harmonic Oscillator. Vibrational Energies of Diatomic
Molecules. Zero Point Energy. Force Constant and Bond Strength.
Anharmonicity. Vibration-Rotation Spectroscopy. P.Q.R Branches.Vibration
of Polyatomic Molecules, Selection Rules. Normal Modes of Vibration.
Group Frequencies, Overtones, Hot Band, Factor Affecting Band Positions.
Applications of IR Spectroscopy in Pharmaceutical analysis, Interpretation of
IR Spectra of Following Compounds :- Paracetamol . Ibuprofen, Aspirin and
Diclofenac sodium.

Activities
1. Calculate vibrational frequencies and force constants of diatomic
molecules.

2. Identify functional groups in IR spectra of Paracetamol. Ibuprofen.
Aspirin, and Diclofenac.
3. Explain applications of IR spectroscopy in pharmaceutical analysis.

2 Raman Spectroscopy:- 20
Introduction, Classical and Quantum Theories of Raman Effect, Pure
Rotational. Vibrational and Vibrational-Rotational Raman Spectra, Selection
Rules. Mutual Exclusion Principle, Resonance Raman Spectroscopy.
Coherent Anti Stokes Raman Spectroscopy (CARS).
Activities
1. Explain the basic principles and theories of Raman spectroscopy.
2. Describe and interpret rotational, vibrational. and vibrational-
rotational Raman spectra.
3. Discuss applications of Raman spectroscopy including resonance
Raman and CARS techniques

3 Electron Spin Resonance Spectroscopy:- 15
Introduction , Principle , Instrumentation , Zero Field Splitting and Kramer's
Degeneracy, Factors Affecting the 'g' Value, Hyperfine interactions -
[sotropic and Anisotropic Hyperfine interactions , Hyperfine Splitting
constants, Spin Densities and Mc Connell Relationship, Applications of ESR. /
Activities

1. Draw and label the ESR instrumentation and illustrate the principle of

operation.

T
7. Observe or simulate ESR spectra to explain hyperfine splitting and -

magnetic field effects

s’
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4 | Solvent Extraction:- ' 20
Principle of Liquid-Liquid Extraction and Solid-Liquid Extraction.
Distribution Law. Factors favouring Solvent Extraction. Sequences of the
Extraction Process. Extraction Techniques — Batch Extraction. Stripping
Extraction. Continuous Extraction and Soxhlet Extraction. Important
Applications of Liquid-Liquid Extraction.
Activities

1. Illustrate liquid-liquid and solid-liquid extraction setups and explain

the underlying principle.

7 Demonstrate distribution of a coloured solute between two
immiscible solvents to visualize extraction efficiency.

3. Discuss distribution coefficient, fraction extracted, and number of extraction
stages

Titrimetry and Gravimetry:- 15
Introduction . Apparatus and experimental technique of gravimetric analysis.
Introduction of titrimetric method .Determination of Dissolved Oxygen
(DO). Biological Oxygen Demand (BOD). C hemical Oxygen Demand
(COD). Arsenic, Cadmium, Calcium and Magnesium by Titrimetric and
Gravimetric Methods.

[¥]]

Activities
1. Illustrate titrimetric and gravimetric apparatus and explain the
experimental procedures.
2. Demonstrate a simple titration or precipitation reaction to show
gravimetric or titrimetric analysis.
Discuss dissolved oxygen, BOD, COD, and metal ion content .

Lo

Part C : Learning Resources

Text Books, Reference Books, Other Resources

Books.
1. Modern Spectroscopy, J.M. Hollas, John Viley.

2. Applied Electron Spectroscopy for chemical analysis d. H. Windawi and F.L. Ho, Wiley
Interscience.

3. NMR, NQR, EPr and Mossbauer Spectroscopy in Inorganic Chemistry, R.V.Parish, Ellis
Harwood.

Physical Methods in Chemistry, R.S. Drago, Saunders College Puplication

Fundamentals of Molecular Spectroscopy, C. N. Banwell, Mc Graw Hill Puplication
Introduction to Molecular Spectroscopy, G.M. Barrow, Mc Graw Hill Puplication

Basic Principles of Spectroscopy. R. Chang, Mc Graw Hill Puplication

Molecular Structure and Spectroscopy, G. Aruldas, Phi Learning, Pvt. Ltd. %l\’
Spectroscopy. V. B. partania, S. Campus Books international Publication.

0.  Instrumental Methods of Chemical Analysis, G.W. Ewing, McGraw Hill Book Company.
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' r ‘ Part D — Assessment and Evaluation

Maximum Marks: 100
Internal Assessment (CCE): 40
External Assessment (UE): 60

Internal Assessment

Continuous and Cumulative Evaluation (CCE) Methods will be based Marks
on following defined components:

a Class Tests
Presentation/Assignment/Quiz/Group Discussion

C Appropriate weightage of attendance in the Class

Total 40

External Assessment

Theory Paper as per University Examination

Total 60
Grand Total 100

2




For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component
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For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component

PHARMACEUTICAL CHEMISTRY -CORE (THEORY) SYLLABUS

Il Semester

Part A: Introduction

Program: 1-Year PG Diploma Semester-11

Session: 2025-26

Subject-Pharmaceutical Chemistry

1 Course Code PC-21
2 Course Title Practical-3
Course Type PRACTICUM Course
3
4 Credit Value 04
5 Total Marks Maximum Marks: Total 100 Minimum Passing
External Exam -60, CCE-40 Marks: 40

Part B: Content

Total No. of Lectures- Tutorials-Practical (08 hours per week):
L-T-P: 0-0-120 (Total Hours)

A. Assignments/Practice/ Survey/Fieldwork.

B. List of Experiments to be performed in laboratory.

1. Spectrophotometric Estimation

(a) Estimation of Paracetamol by using Spectrophotometer.

(b) Estimation of Paracetamol By Using Calibration Curve Method
(c) Estimation of iron in Tablets by Isothiocynate method.

(d) Estimation of amount of Copper (II) with EDTA by using Spectrophotometer.

2. Gravimetric Analysis

(a) Barium as Barium Sulphate.

(b) Zinc as Zinc Oxide.

3. Chromatography

(a) Separation of Amino acids by Paper Chromatography

(b) Separation of Dyes by TLC.

(¢) Separation of Analgesics by TLC.

4. Flame Photometric Determination

(a) Determination of Sodium in Pharmaceutical compounds. .

(b) Determination of Potassium in Pharmaceutical compounds

(¢) Determination of Sodium, Potassium and Calcium in Drinking Waters by Flame

Photometry.

|
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Part C: Text Books and Reference Books

[a—

Vogel’s Textbook of Quantitative Analysis. revised. I. Bassett. R.C. Denney. G.H. Jeffery and J.
Mendham. ELBS.

Vogel’s Textbook of Practical Organic Chemistry. A.R. Tatchell. John Wiley.

Practical Physical Chemistry. A.M. James and F.E. Prichard. Longman.

Findley’s Practical Physical chemistry. B.P. Levitt. Longman.

Experimental Physical Chemistry. R.C. Das and B. Behera. Tata McGraw Hill.

Text Book of Quantitative Chemical Analysis. Vogel. Pearson Education.

Practical Pharmaceutical Chemistry. Beckett & Stenlake Vol.-II. CBS Publishers &

Distribution.

S
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Part D: Assessment and Evaluation

Maximum Marks: 100
Internal Assessment (CCE): 40
External Assessment : 60

Continuous and Cumulative Evaluation (CCE) Methods will be Marks
based on following defined components:

Class/Laboratory Practical Tests

b. Seminar/ Demonstration/Viva voce/ Lab Record etc.
c. Appropriate weightage of attendance in the Class
Total 40

External Assessment

60
Total

Grand Total 100
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For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component
PHARMACEUTICAL CHEMISTRY -CORE (THEORY) SYLLABUS
II Semester

Part A: Introduction

Program: 1-Year PG Diploma Semester-11 Session: 2025-26

Subject- Pharmaceutical Chemistry

Course Code PC-22
2 Course Title Practical-4 |
|
Course Type PRACTICUM Course {
3
4 Credit Value 04
=) Total Marks Maximum Marks: Total 100 Minimum Passing |
External Exam -60, CCE-40 Marks: 40 |

Part B: Content

Total No. of Lectures- Tutorials-Practical (08 hours per week):
L-T-P: 0-0-120 (Total Hours)

A. Assignments/Practice/ Survey/Fieldwork.

B. List of Experiments to be performed in laboratory.

1. Instrumental Analysis
(a) Conductometric Titration of:
(i) Strong acid Vs strong base (ii) Strong acid Vs weak base
(iii)Weak acid Vs strong base (iv) Weak acid Vs weak base
(b) Preaparation of buffer of pH 4, 7 and determine its pH using pH meter.
(¢) Karl Fisher Method for Determination of Water in Pharmaceutical Analysis.
2. Investigation / Determination
(a) Investigation of auto Catalytic reaction between KMnO, and Oxalic Acid.
(b) Investigation of adsorption of oxalic acid by activated charcoal and test validity of
Freundlich and Langmuir, isotherms.
(c) To construct phase diagram for three component system (eg: Chlomiozm Acetic
Acid-Water).
(d) Determination of Partition Coefficient of Iodine in CCly and water.
3. Physical Parameters of Drugs.- /
(a) Evolution of dissolution behaviour of pharmaceutical compounds
(b) Dissolution study of paracetamol commercial tablets.

(c) Assessment of quality of tablets and capsules @V M

(d) Dosage performance tests.

No. of

Hours: 120




Part C: Text Books and Reference Books

—_—

Vogel’s Textbook of Quantitative Analysis. revised. J. Bassett. R.C. Denney. G.H. Jeffery and I.
Mendham, ELBS.

Vogel’s Textbook of Practical Organic Chemistry. A.R. Tatchell. John Wiley.

Practical Physical Chemistry. A.M. James and F.E. Prichard. Longman.

Findley’s Practical Physical chemistry. B.P. Levitt. Longman.

Experimental Physical Chemistry. R.C. Das and B. Behera. Tata McGraw Hill.

Text Book of Quantitative Chemical Analysis. Vogel. Pearson Education.

Practical Pharmaceutical Chemistry. Beckett & Stenlake Vol.-II. CBS Publishers &

Distribution.
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Part D: Assessment and Evaluation

Maximum Marks: 100
Internal Assessment (CCE): 40
External Assessment : 60

Continuous and Cumulative Evaluation (CCE) Methods will be | Marks
based on following defined components:

Class/Laboratory Practical Tests

b. Seminar/ Demonstration/Viva voce/ Lab Record etc.

c. Appropriate weightage of attendance in the Class

Total 40

External Assessment
60
Total

Grand Total 100




For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component
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