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05. M.Phil. – Chemistry  
06. M.Phil. – Physics  
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MCH-103 : Emerging Trends in Chemistry, Biology And Medicine

( credit-4) (60 hrs)

Course Objective:

1.Students able to learn about how Enzymes are useful in organic reactions.

2.Students learn how natural products are useful in Medicine.

3.Students learn about Drug design and Developments.

Course Contents:

A) Enzymes in organic synthesis.

B) Drug discovery, design and development.

C) Bioinorganic Chemistry.

D) Medicinal natural products.

E) Pro-drug and drug delivery system.

Home assignment: Biophysical chemistry, Porphyrin chemistry.

BOOKS:

1. Organic Chemistry of Enzymes catalysed Reactions-Sivermans

2. Medicinal Natural products-Paul M.Dewich

3. Burgers Medicinal Chemistry-Vol.1-Vol.6

4. The organic Chemistry of Drug Design and Drug Action.

5. Bio-organic Chemistry-Hussain k.

6. Bio-organic Chemistry-Ivano Bertini.
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Course Outputs:

1.Students are used some natural products as a medicinal purpose.

2.Students know the how to design and Developments in Drug discovery.

3.Students are used Enzymes in various Organic Synthesis.

4. Students are involved in uses of Bioorganic Chemistry.

MCH-104: Advanced Selected Topics in Chemistry.
(Credit-04) ( 60 hrs )

Course Objectives :

1.Students should learn about Green chemistry.

2.Students understand the knowledge of Nanotechnology.

3.Students learn advanced Spectroscopy and Organic reactions.

Course Contents :

A) Green Chemistry: Principals, microwave induced organic synthesis, ionic liquids in
organic chemistry, ultrasound in organic chemistry, organic reactions in aqueous
media, solvent free organic reactions.

B) Nanoscience and Nanotechnology: Introduction, nanoscience and naotechnology,
definition, evolution of the field, recent advancement. Methods of preparation and
stabilization of nanoparticles and nanocomposites a) Chemical methods of
preparation, chemical reduction (reactions in micelles, emulsions and dendrimers) b)
Photochemical and radiation-chemical reduction c) Cryochemical synthesis. c)
Physical methods: Involving use of low temperature plasma molecular beam, gas
evaporation, cathode sputtering, shock wave, electroexplosion, laser-induced
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electrodispersion, supersonic jets, mechanical dispersion. Synthesis and
characterization of bimetallic nanoparticles Pt-Ni, Pt-Re, Pd-Pd. Applications:
Catalysis, redox process for fuel cell technology, medical applications.

C) Advanced Proton NMR: Simplification of complex spectra, complex decoupling
selective decoupling, spin trickling and NOE, dynamic NMR, CIDNP relaxation NMR.
Determination of stereochemistry by spectroscopic methods: Introduction J values
vary with H-C-C dihedral angle, stereochemistry of fused rings the dihedral angle
isnot the only angle worth measuring vicinal (3J) coupling constants in other ring
sizes (3, 4, 5 membered rings), an example of vicinal coupling in structural analysis:
CH2 groups, geminal coupling in six membered rings, the contribution to geminal
coupling, the nuclear overhanser effect. Pulse NMR: 1D pulse experiments, SEFT,
SPI, INEPT, DEPT and INADE, QUATE, Two dimentional spectroscopic methods (2D):
COSY, HETCOR MRI.

D) Classics in Organic Synthesis: Chemoselectivity, Regioselectivity,
Stereoselectivity, chemoselectivity reductions, substitution, oxidations and
epoxidations. Regioselectivity: substitution. addition regio control. Stereospecificity:
Enantiospecificity, diastereospecificity, protection of functional groups in synthesis
of drug molecules, retrosynthesis of some selected drug molecules.

Home assignment: Biosensors, applications of nanotechnology in bio-molecules

BOOKS:

1.Some Moderns Methods of Organic Synthesis-W.Carrathers.

2.Organic Synthesis :The Disconnection Approch.-S.Warren,John Wiley and sons.

3.Specrtocopic Methods in Organic Chemistry-D.H.willans.

4.Hand books of Green Chemistry And Technology. –James Clarks.

5.Text Books of Nano Science and Nanotechnology-Murty.

Course outcomes:

1.Students adopt principle of Green Chemistry.

2.Students able to determinination of stereochemistry by spectroscopic methods.

3.Students able to explain Retero chemistry of some Drugs.

4.Students involed in recent advancements in Nanomaterials.
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MCH-105: Dissertation

MCH-106: Viva-voce

MCH-107: Seminar


