FACULTY COUNCIL OF SCIENCE
JADAVPUR UNIVERSITY

" NOTICE I

ltis to notify for information of all concerned that the classes of Ph.D. course

Work for the session 2026 - 2027 in the Department of Chemistry under Faculty
of Science will commence from 18.08.2026. All registered candidates who are
willing to attend Ph.D. course work under the said department are requested to
submit Ph.D. Course Registration form duly forwarded by the concerned
Supervisor(s) and HoD of the respective department, to the Office of the Faculty
of Science, TEQIP Building on any working days except Sundays, Saturdays and
public holidays. The last date of such submission is Monday, the 17t of August,
2026.

Candidates are further requested to contact the Head of the Department for the

schedule in detail.

The course work registration form and the offered subjects / modules are
enclosed herewith.
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JADAVPUR UNIVERSITY
KOLKATA-700 032

FORM FOR COURSE REGISTRATION FOR PH.D.SCHOLARS
(UNDER EEF/F.SC./EA)

DEPARTMENT/SCHOOL/INSTHTFUHON : CHEMISTRY
(in which reqistered for Ph.D.)

(ENROLMENT FOR SEMESTER: JULY/DECEMBER, JANUARY/JUNE)
1. Name in full (in Block letters) :

N

Sex(Male/Female) :

3. Address for Communication:

4. Phone No. Mobile No. Email:

5. Course Taken:

SI. No.|Name of Subject/course Subject Code Departmen_t/é oho ° Vinstitution
under which subject offered
1. |Research Methodology CHEMISTRY
2. |Research and Publication Ethics CHEMISTRY
3. | Instrumental Techniques Unit-G1 & G2 CHEMISTRY
4, .1/0.1/P.1 CHEMISTRY
5. 1.2/0.2/P.2 CHEMISTRY
6. 1.3/0.3/P.3 CHEMISTRY
7. 1.4/0.4/P.4 CHEMISTRY
Date: Signature of the student in full
Head of the Department/Birector-of-School Supervisor(s)

Signature of the Dean, Faculty of Science

Registration No. of

Date of Registration

Superintendent, Ph.D. Cell, Faculty of Science

**Please enclose copy of registration letter and money receipt with this form. Strike out whichever is not applicable



Syllabus of Ph.D. Course Work
Department of Chemistry

Ph.D. Course work: 16 Credits

1t Semester: 8 Credits
i. Compulsory: 4 Credits
ii. Choice Based: 4 Credits

274 Semester: 8 Credits
i. Research Methodology: 4 Credits
ii. Research and Publication Ethics: 4 Credits

1st Semester: 8 Credits

Compulsory: 4 Credit

¢ Instrumental Techniques: (Unit: G1& Unit: G2)
Unit: G1= (Inorganic + Analytical)=2 credit&
Unit: G2=(Organic + Physical)=2 credit

Choice Based: 4 Credits

(Student must choose any one from the three topics given below)
¢ Inorganic Chemistry: (I-1, I-2, I-3 & I-4)

¢ Organic Chemistry: (0-1, O-2, O-3 & 0-4)

¢ Physical Chemistry: (P-1, P-2, P-3 & P-4)



Paper - I
Subject: Instrumental Techniques

UNIT: G1 (2 L/W)

Inorganic (2L/ W):Application of X-ray crystallography (powder and single
crystal XRD); ESR, SEM-EDX, TEM, TGA, DSC, ICP-OES, X-ray Fluorescence
(XRF), AAS techniques

UNIT: G2 (2 L/W)
Organic (1L/ W):Application of NMR spectroscopy; Application of mass
spectroscopy; CD, ORD analysis techniques

Physical (1L/ W):Application of absorption spectroscopy; Fluorescence-
phosphorescence; Dynamic Light Scattering; Raman, X-ray Photoelectron and
Mossbauer spectroscopic techniques

Paper-II-I
Subject: Inorganic Chemistry

I-1:Bio-Inorganic Chemistry (1L/W)

Metals in biology, Metalloproteins; metalloenzymes; photosystem

I-2: Inorganic Materials (1L/W)

Magnetic, Optical and Electrical Materials; Inorganic Nano-materials

I-3: Catalysis (1L/W)
Application of coordination compounds, zeolites, MOFs and organometallics in
catalysis, Bio-catalysis

I-4: Inorganic Electro-Chemistry (1L/W)
Inorganic redox chemistry, cyclic voltammetry, electro-catalysis



Paper-II-O
Subject: Organic Chemistry

O-1: Organometallics & Green Chemistry (1L/W)
Organometallics:Applications of Organotransition-metal Chemistry,
Palladium-catalyzed cross-coupling reactions (Heck, Suzuki, Negishi,
Sonogashira), Pauson-Khand reaction and C-H activation

Green Chemistry: Principles of Green Chemistry and Green matrices,
Application of Green Chemistry Principles to develop the products of practical
importance and eco-compatible protocols for organic transformations, Highlight
the green contexts to compare between the conventional and green processes

O-2: Radical Chemistry & Organic Photochemistry (1L/W)
Radical Chemistry: Tributyl tinhydride mediated radical reactions for the
intra- and intermolecular C-C bond formation. Synthesis of natural products
using radical reaction as the key step. Use of samarium diiodide (Smls),
titanocene chloride (Cp2TiCl), Ceric ammonium nitrate (CAN), Manganese
acetate [Mn(OAc)s3] and other transition metal mediated radical reactions
Organic Photochemistry: Photochemical reactions of carbonyl compounds,
alkenes, arenes, photo-oxidation and reduction, remotegroup functionalization,
visible light mediated organic synthesis

O-3: Retro-synthesis, Organocatalysis& Asymmetric Synthesis
(1L/W)

Retro-synthesis: Principles and tools in retrosynthesis. Examples of
disconnections and reconnections. Use of retrosynthetic logic to design
plausible synthetic routes for natural and designed molecules

Organocatalysis:Proline organocatalysis, iminium and enamine catalysis, N-
heterocyclic carbene (NHC)catalyzed organic reactions, imidazolidinone
organocatalysis

Asymmetric Synthesis:Methods of asymmetric synthesis using chiral pool,
chiral auxiliaries and catalytic asymmetric synthesis (asymmetric induction —
substrate, reagent and catalyst controlled reactions), enantiopure separation
and Stereo selective synthesis with examples

O-4: Protein: Structure and Functions& Supramolecular
Chemistry (1L/W)



Protein Structure and Functions:Checking purity of a protein sample by
PAGE and SDS-PAGE, levels of three dimensional structures of a protein,
Determination of secondary and tertiary structures by CD, FTIR and
fluorescence. Protein folding and misfolding, misfolding diseases, amyloid
formation and loss of functionalities.

Supramolecular Chemistry: From molecular to supramolecular chemistry:
non-covalent interactions, molecular recognition and sensing, synthetic
molecular receptors for biomolecules, supramolecular catalysis,
supramolecular machines, switching devices, molecular shuttle, molecular
knots, molecular motors, molecular valves, artificial membrane fusion.

Paper-II-P
Subject: Physical Chemistry

P-1: Quantum and Statistical Mechanics&Computer Simulation
(1L/W)

Quantum Mechanics:A review of Schrodinger formulation,
Schrodinger,Heisenberg and Interaction problems,Perturbation theory (time
independent and time dependent) and itsapplications, Analysis of normal
coordinate vibration of molecules, IR and Raman activity: Quantum mechanical
approach

Statistical Mechanics and Computer Simulation:Brownian motion in phase
space (motion in a force field) and the application in reaction rate theory in
solution phase: Kramers’' equation, Kramers’' equation as a generalization of
Liouville equation and connection to equilibrium statistical mechanics,
Kramers' theory of activated processes, a simple connection to Transition State
Theory; Overdamped motion:Smoluchowski equation and diffusion over a
barrier; Chemical reaction modelling and simulation

P-2: Reaction Kinetics& Electrochemistry (1L/W)

Reaction Kinetics:Factors affecting the chemical reaction rate: temperature,
ionic strength of thesolution,catalyst,pH anddielectric constant of the medium,
micelle, reverse micelle & nanoparticles,Determination of rateconstant by
stopped flow and relaxation methods



Electrochemistry in Energy and Environment:Fuel cells, Solar cells,
Batteries, Production of important chemicals of high energy,Electrochemistryin
environmental process monitoring

P-3: Photochemistry and Biophysical Chemistry (1L/W)
Photochemistry:Light-matter interactions,Solvent and environmental effects
on fluorescence, Fluorescence quenching mechanisms, Fluorescence energy
transfer, Time-resolved fluorescence and lifetime analysis, Types of
photochemical reactions, Change of molecular properties upon photoexcitation,
Mutagenic effect of radiation, Flash photolysis

Biophysical Chemistry:Biopolymers (Proteins, Enzymes and DNA),
Biomembranes (Structure and Function), Active and passive transport,
Transport processes, General features of transport processes, Multiple
equilibria and examples

P-4: Surface Chemistryand Properties of Nanostructures (1L/W)
Surface Chemistry:Multifunctional surfactants, Coacervates, Cyclodextrins,
Ionic liquids, Liquid crystals, Interactions and solution properties

Properties of Nanostructures:Small is beautiful, Optical, Electronic,
Magnetic, Catalytic, Thermodynamic and Interfacial Properties



