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OBJECTIVE OF THE COURSE
To teach the fundamental concepts of Chemistry and their applications. The syllabus pertaining to M.Sc. (Hons. School) (2 Year Course) in Chemistry in the subject of Chemistry has been upgraded as per provision of the UGC module and demand of the academic environment. The course contents have been revised from time to time as per suggestions of the teachers of the Chemistry working in the Panjab University, Chandigarh. The syllabus contents are duly arranged unit wise and contents are included in such a manner so that due importance is given to requisite intellectual and laboratory skills.

FIRST YEAR:  There will be two Semesters in a year. Examination will be held at the  

                            end of   each semester.











         First Semester                          

(Marks: 500)

Paper








Marks

CH 411

Physical Method of Analysis



100



and Structure Determination




CH 412

Organo Transition Metal Chemistry


100

CH 413

Organic Synthesis




100

CH 414

Quantum Chemistry




100

CH 415

 Fundamental and Applications


50



Of Computer in Chemistry

CH 416
      Advanced Practicals




50




       Second Semester



(Marks: 500)
Paper








Marks

CH 421
Spectroscopic Methods of Structure Determination
    100

CH 422
Bio-inorganic, Bio-organic and  Bio-physical Chemistry   100

CH 423
Special Topics in Chemistry



    100



CH 424
Symmetry, Spectroscopy and Quantum theory 

    100


of Solids

CH 425
Project work




                100

NOTE
1. There will be one in-semester examination of 20% marks in each semester.

2. End-semester examination will be of 80% marks in each semester.

Pattern of end-semester question paper 

(i)     Nine questions in all and the candidate will be asked to attempt five questions.
(ii) One Compulsory question (consisting of short answer type questions) covering whole syllabus.  There will be no choice in this question.
(iii) The remaining eight questions will have Four Units comprising two questions from each Unit.

(iv) Students will attempt one question from each unit and the compulsory question.

(v) All questions will carry equal marks.

 
Project work:

Project work will begin in second semester and will be continued in third and fourth semester. The weight age will be of 100 marks in second semester. At the end of semester second, students will submit their literature work in the form of a Review on the topic selected. There will be a presentation before a panel of teachers from the department. 

Syllabi and Courses and Reading in M. Sc. (Hons. School in Chemistry)




       Paper-CH-411

               Physical Methods of Analysis and Structure Determination











  45 Hrs.








M. Marks: 100 (80+20)









       3Hrs./week
OBJECTIVE OF THE COURSE
To teach the fundamental concepts of Chemistry and their applications. The syllabus pertaining to M.Sc. (Hons. School) (2 Year Course) in Chemistry in the subject of Chemistry has been upgraded as per provision of the UGC module and demand of the academic environment. The course contents have been revised from time to time as per suggestions of the teachers of the Chemistry working in the Panjab University, Chandigarh. The syllabus contents are duly arranged unit wise and contents are included in such a manner so that due importance is given to requisite intellectual and laboratory skills.

UNIT-I

1. Mass Spectrometry

Theory of mass spectrometry, instrumentation, various types of ion sources, determination of molecular weight and molecular formula, metastable peaks. Typical fragmentation patterns of some functional group in organic molecules.  Application of mass spectrometry in solving structural problems.

(6)

2. Electroanalytial  Methods

(i) Polarography : D.C. and A.C. Polarography, pulse polarogaphy, cyclic voltammetry, qualitative and quantitative applications of polarogrpahy and cyclic voltammetry.

(ii) Electrogravimetry: Current-voltage relationship during electrolysis, instrumentation and applications of electrogravimetry.

(iii)
Coulometry : Coulometric methods at constant current and constant 
electrode potential, coulometric titrations.

 (iv)
Amperometry and its applications, Karl Fischer titration.                

(5)

UNIT II

3. Thermal Analysis

TGA and DTA   definitions and instrumentation, techniques and curves, thermogravimetry, factors influencing TGA and DTA curves. Applications of TGA and DTA.      







(4)
4. Photometric methods      
              Spectrophotometry :  Fundamental concepts. Instrumentation for absorption measurement, Applications of absorption spectroscopy in quantitative analysis and study of stoichiometry of complexes.

(ii)     Flame Photometry and Atomic Absorption Spectroscopy :  Theory of flame  photometry, Flame temperatures, flame photometers, quantitative analysis. Atomic absorption spectroscopy and its application.           

(4)                 









                                                                                                                   

5. 
Advanced Radio-Analytical Techniques                                                           

   Proton induced X-ray 


   Emission and application

Nuclear Activation analysis and application, Solid state, Nuclear Track    Detection and  applications.






(4)












                                    
 UNIT-III
5. Relaxation and Other Recent Methods 
Fast reactions and examples. Relaxation time, principles of relaxation process; application of NMR relaxation. Temperature jump. Pressure jump and electrical field jump methods. Ultrasound and dielectric relaxation methods. Flow Methods. Use of nano-second laser beam flash photolysis. Electron microscopy and its applications.  








(10)

UNIT-IV

 7. 
X-ray Crystallography

X-RAYS, CRYSTALS AND GEOMETRIC DATA COLLECTION:  Use of X-ray diffraction to find atomic arrangements. Point group, space group and unit cell. Concept of reciprocal lattice. Bragg law in reciprocal space.

COMBINING WAVES TO OBTAIN AN IMAGE: Elementary treatment of Structure factor and Fourier synthesis. Anomalous scattering and its effects.
CRYSTALS AND INTESITY DATA COLLECTION:  Fundamental concepts.

THE PHASE PROBLEM IN CRYSTALLOGRAPHY: Direct methods of relative phase determination. Patterson method and heavy atom method. R-Factor criterion. Structure completion in practice.

REFINEMENT OF CRYSTAL STRUCTURE :  Mention of refinement by Fourier synthesis. The method of least squares. Goodness of fit parameter, weighting functions.

DERIVED RESULTS AND APPLICATIONS :  Representation of structural results. Chirality and absolute structure. Packing in crystals. Thermal and Photo-chemical reactions in solid state. Topochemical principle. Topotactic reactions. Conformation of polypeptides: Ramachandran plot.     


(12)

Instructions for paper setters and candidates:

I.  Examiner will set total of NINE questions comprising TWO questions from each unit and ONE compulsory question of short answer type covering whole syllabi.

II. The students are required to attempt FIVE questions in all, ONE question from each unit and the Compulsory question. 

III. All questions carry equal marks.

Suggested Books

1. McLafferty F.W., Interpretation of  Mass  Spectra, 3rd edn., Pubs: W.A. Benzamine, New York (1993).

2. Silverstein R.M.  and Bassler G.S., Spectrometric Identification of Organic Compounds, 5th edn., Pubs: John Wiley (1991).

3. Willard H.H., Merrit L.L. and Dean J.A., “Instrumental Analysis”, 7th edn., Pubs:Van Nostran Reinhold (1988).

4. Skooq D.A. and Leary J.J., Principles of Instrumental Analysis,  6th edn., Pubs: Saunders College(1992).

5. Strehlow H. and Knowkhe W., Relaxation Methods, Pubs: Springer-Verlag (1977).

6. Mukherjee K., Rohatagi K., Fundamentals Photochemistry, Pubs: Wiley Eastern (1993).

7. Christian G.D., Analytical Chemistry, 5th edn., Pubs: John Wiley (1994).

8. Kalidas C., Chemical Kinetic Methods – Principles of Relaxation techniques and applications, Pubs: New Age International (1996).

9. Stout G.H. and Jeansen L.H., X-ray structure determination a practical guide, Pubs: John Wiley & Sons, New York (1989).

10. Glusker J.P., Lewis M, Crystal structure analysis for chemists and biologists, Pubs: VCH Publisher inc.,  New York (1994).

11. Ladd, M.F.C. and Palmer R.A., Structure Determination by X-ray crystallography, Pubs: Plenum Press, New York, (1994).

12. Desiraju G.R. (ed)., Organic Solid State chemistry, Pubs: Elsevier, Amsterdam(1987).

Paper- CH-412                                       


                 ORGANOTRANSITION METAL CHEMISTRY











    45 Hrs.








  M. Marks: 100(80+20)











         3Hrs./week



   
OBJECTIVE OF THE COURSE

To teach the fundamental concepts of Chemistry and their applications. The syllabus pertaining to M.Sc. (Hons. School) (2 Year Course) in Chemistry in the subject of Chemistry has been upgraded as per provision of the UGC module and demand of the academic environment. The course contents have been revised from time to time as per suggestions of the teachers of the Chemistry working in the Panjab University, Chandigarh. The syllabus contents are duly arranged unit wise and contents are included in such a manner so that due importance is given to requisite intellectual and laboratory skills.

 UNIT-I

1.
Synthesis, structure and bonding aspects of complexes of two, three, four and six   electrons cyclic and acyclic ligands. Alkyl and aryls of Transition metals, their syntheis, stability and decomposition pathways. Transition metal-carbon multiple bonds; alkylidene complexes and alkylidyne complexes.


(11)












UNIT II

2.
Reaction pathways : Association reactions, substitution reactions addition and elimination reactions, rearrangement reactions and insertion reactions. Activation of small molecules.







(11)












 
   UNIT-III

3. Catalysis: Reduction of CO, Fischer-Tropsch synthesis and synthesis of oxygenated compound. Hydroformylation of unsaturated derivatives. Reductive carbonylation;  carbonylation reactions; decarbonylation. 


(12)













    UNIT IV

4.
Hydrogenation of unsaturated  hydrocarbons. Alkene and alkyne metathesis. Oxidative carbonylation; Wacker process. Acrylonitrile synthesis and oxygen transfer from peroxo and oxo species.                   



(11)                                                                    

 








Instructions for paper setters and candidates:

I.  Examiner will set total of NINE questions comprising TWO questions from each unit and ONE compulsory question of short answer type covering whole syllabi.

II. The students are required to attempt FIVE questions in all, ONE question from each unit and the Compulsory question. 

III. All questions carry equal marks.

Suggested Books

1. Cotton F.A. and Wilkinson G., Advanced Inorganic Chemistry, 5th Ed., Pubs: Wiley Eastern (1989).

2. Purcell K.F. and Kotz J.C., Inorganic Chemistry, Pubs: W.B. Saunders and Co., London (1977).

3. Elschenbroich Ch. and Salzer A,  Organometallics, Pubs: VCH (1992).

4. Haiduc I and Zuckerman J.J. Basic Organometallic Chemistry, Pubs: DeGruyter (1985).

5. Crabtree R.H., The Organometallic Chemistry of the Transition Metals, 2nd Ed., Pubs: John Wiley & Sons (1994).


Paper-CH-413




ORGANIC SYNTHESIS











 
   45 Hrs.








  M. Marks: 100(80+20)










        3Hrs./week

OBJECTIVE OF THE COURSE

To teach the fundamental concepts of Chemistry and their applications. The syllabus pertaining to M.Sc. (Hons. School) (2 Year Course) in Chemistry in the subject of Chemistry has been upgraded as per provision of the UGC module and demand of the academic environment. The course contents have been revised from time to time as per suggestions of the teachers of the Chemistry working in the Panjab University, Chandigarh. The syllabus contents are duly arranged unit wise and contents are included in such a manner so that due importance is given to requisite intellectual and laboratory skills.

UNIT-I

General introduction to organic synthesis, importance and types of organic synthesis, linear and Convergent synthesis, rational and irrational synthesis.   


(2)


                                                                                    

Planning an Organic Synthesis: Intuitive approach, Disconnection approach – retrosynthetic analysis – the basic concepts and order of events. One group disconnection’s, synthetic equivalents to common synthons, latent polarity and functional group interconversions (FGI), Target molecules (TMs) with two functional group.







      




(9)









                                                                

UNIT II
Reversal of Polarity (Umpolung), Synthesis of cyclic molecules, FGIs of groups containing hetreroatoms, unsaturated hydrocarbons.                                                    

Strategy and Planning – Selectivity : Chemoselectivity, Regioselectivity, Stereoselectivity. Effect of conformation on reactivity in acyclic compounds,Cram, Falkin-ANH Model, Protection and deprotection of common functional groups.        
                




    





 (12)








                                                                                                                                     
UNIT-III
Grignard  reagents, Organo lithium, Organo zinc, Organo cadmium and Organo Copper Compounds, Organo boron and Organo silicon compounds for organic synthesis, Heck reaction (use of transition metals in coupling reactions).           

Use of stabilised carbanions and related nucleophiles, Kinetic and thermodynamic enolates, carbanions stabilised neighbourning phosphorus or sulphur  
     
(11)
 
                                








UNIT IV
Nostabilised yields, Ynolate anions-synthesis and reactions.                                                 

Intramolecular and intermolecular ring closures, Diekmann rxn., Robinson annulation, Michael-Robinson additions, Thermal Michael rxn., Formation of medium and large rings, High dilution techniques, Acyloin  rxn. Thorpe-Ziegler cyclisation, Diels-Alder Rxn., cyclopropanation, Simmons Smith rxn., ring expansion ring cleavage rxns., oxidative and reductive ring opening.  
     




(11)             




                                                                      

Instructions for paper setters and candidates:

I.  Examiner will set total of NINE questions comprising TWO questions from each unit and ONE compulsory question of short answer type covering whole syllabi.

II. The students are required to attempt FIVE questions in all, ONE question from each unit and the Compulsory question. 

III. All questions carry equal marks.

Suggested Books

1. Warren S., Organic Synthesis – The Disconnection Approach, Pubs: Wiley Interscience. (1982).

2. Wills Christine and Wills Martin, Organic Synthesis, Pubs: Oxford University Press (1994).

3. Corey E.J. and X.M. Cheng, The logic of Chemical Synthesis, Pubs: Wiley Interscience(1989).

4. Thomas S.E., Organic Synthesis: The roles of Boron and Silicon, Pubs: Oxford University Press (1995).

5. Jenkins Paul R., Organometallic Reagents in Synthesis, Pubs: Oxford University (1995).

6. Eliet E.L., Wilen S.H., Stereochemistry of Organic Compounds, Pubs:John Wiley (1994).

7. Mackie R.K., Smith D.M., Guide book to Organic Synthesis, Pubs:  Longman (1985).

     Paper-CH-414

                                            QUANTUM CHEMISTRY











   45 Hrs.








 M. Marks: 100(80+20)










          3Hrs/week

OBJECTIVE OF THE COURSE

To teach the fundamental concepts of Chemistry and their applications. The syllabus pertaining to M.Sc. (Hons. School) (2 Year Course) in Chemistry in the subject of Chemistry has been upgraded as per provision of the UGC module and demand of the academic environment. The course contents have been revised from time to time as per suggestions of the teachers of the Chemistry working in the Panjab University, Chandigarh. The syllabus contents are duly arranged unit wise and contents are included in such a manner so that due importance is given to requisite intellectual and laboratory skills.

                            UNIT-I



Preparation/Revision of basic mathematical concepts: Vectors, dot, cross and triple products etc, Gradient, divergence and curl.  Matrices – addition, multiplication, adjoint and transpose, special matrices  (symmetric, skew-symmetric, hermitian, skew-hermitian, unit, diagonal, unitary etc.).Linear equations, Eigenvalue problem, diagonalization, determinants. Calculus and elementary differential equations-all examples be taken from chemistry.
Classical mechanics: Introduction, Lagrange’s and Hamilton’s equations of motion in classical   mechanics, Configuration space and phase space.

Hermitian operators and their properties. Commutation relations. Postulates of quantum mechanics. Uncertainty Principles, Schrodinger equation and its interpretation.   (11)         












UNIT –II
Linear harmonic oscillator and its solution in terms of ladder operators(factorization   method). Selection rules, expectation values, virial theorem. Hydrogen atom and its complete solution (including solution of the radial equation using factorization method). Spherical harmonics as wave functions of a rigid rotor. Total wave function of the hydrogen like atoms, shapes of atomic orbitals, Radial distribution function. Virial theorem. Angular momentum, Spin. Coupling of angular momenta; spin-orbit coupling. Term  symbols from electronic configuration. 



           (12)                                










                                                
                                         UNIT-III

 Approximate Methods: Time-Independent (Non-degenerate, degenerate states) perturbation theory. Application of time-dependent perturbation theory. The  variation method. LCAO-MO  approximation. Comparison of perturbation and variation method.

Hartree-Fock equations. Configuration interaction. Applications to the electronic   structure of many electron atoms. Screening, Slater orbitals, Gaussian orbital.            (11) 








UNIT-IV

 The Born-Oppenheimer approximation. Valence-bond and molecular orbital approaches, their comparison and equivalence limit. Electronic structure of diatomic and polyatomic molecules-An introductory treatment. General molecular orbital theory. The pi-electron approximation. Huckel theory of conjugated systems. Applications to ethylene, butadiene and benzene.           
                                                                                                  (11)











         

Instructions for paper setters and candidates:

I.  Examiner will set total of NINE questions comprising TWO questions from each unit and ONE compulsory question of short answer type covering whole syllabi.

II. The students are required to attempt FIVE questions in all, ONE question from each unit and the Compulsory question. 

III. All questions carry equal marks.

Suggested Books:
ESSENTIAL:
1. 
Atkins P.W. and Friedman R.S., Molecular Quantum Mechanics, 4th edition, Pubs: Oxford University Press, (2004).

2. 
McQuarrie D., Quantum Chemistry, 2nd edition , Pubs: University Science Books (2008).

3. 
Levine I.N., Quantum Chemistry, 5th edition, Pubs:  Prentice Hall (2006).

4(a)
Kreyszig E., Advanced Engineering Mathematics, Pubs: John Wiley, NY (2001).

(b)  Ayres F.Jr., Matrics, Pubs. McGraw Hill, New Delhi (1974).

(c)  Spiegel M.R., Vector Analysis, Schaum’s Outline Series, Pubs: McGraw Hill, New  Delhi (1969).

(d)  Ayres F., Jr. and Mendelson E., Differential and Integral Calculus, Schaum,s   Outline Series, Pubs: McGraw hill, New Delhi (1962).

FURTHER READINGS:

1. Pilar F.L., Elementary Quantum Chemistry, Pubs:McGraw Hill (1968).

2. March N.H., Self-Consistent Fields in Atoms, Pubs:Pergamon Press (1975).

3. Chandra A.K., Introductory Quantum Chemistry, Pubs: Tata-McGraw Hill (1988).

4. Pople J.A. and Beveridge D.L., Approximate Molecular-Orbital Theory, Pubs: McGraw Hill, NY (1970).

5. Lowe J.P., Quantum Chemistry, Pubs: Academic Press (1993).

                                 Paper-CH-415 
Fundamentals and Applications of Computers in Chemistry






                   (Theory and Lab)






           M. Marks: 50(40+10)
OBJECTIVE OF THE COURSE
To teach the fundamental computational concepts of Chemistry and their applications. The syllabus pertaining to M.Sc. (Hons. School) (2 Year Course) in Chemistry in the subject of Chemistry has been upgraded as per provision of the UGC module and demand of the academic environment. The course contents have been revised from time to time as per suggestions of the teachers of the Chemistry working in the Panjab University, Chandigarh. The syllabus contents are duly arranged unit wise and contents are included in such a manner so that due importance is given to requisite intellectual and laboratory skills.

A. 
Theory                                                                                                       15Hrs. 

                                                                                                                          (1Hr./week)

(i) Introduction to computers and computing: Basic structure and functioning of a computer, memory, secondary storage, architecture, I/O devices, etc. Computer languages, Operating systems (Linux, DOS/WINDOWS). Data processing, Principles of programming, Algorithms, Flow charts. Opening editing, Compiling a file and running a programme;
(ii)
Computer programming in FORTRAN/C with applications in chemistry:    

Constants and variables, Operations and symbols, Expressions, Arithmetic assignment, Input/output. Format statement, DO loop, conditional statements, arrays, double and quadruple precision, subprograms – function and subroutine.

(iii)
Development of small computer codes involving simple formulae in chemistry-e.g., dipole moment as a function of internuclear distance, atomic orbital  wavefunctions etc.

(iv)
Numerical analysis:

(a) Interpolation – Lagrange and Aitken method

(b) Root searching – bisection and Newton-Raphson method

(c) Differentiation and integration (trapezoidal, Simpson and Runge Kutta 4th order methods.)

(vi) Computational Chemistry: (a) Molecular Mechanics (b) ab initio calculations.
B. L
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                                                                                       (6Hrs./week)

    1. (a)
Familiarity with a computer, logging on, listing the contents of a directory,   opening and closing a file; using commands (like man, mkdir, Is, cat, vi, etc. on unix).

(b)   
using internet, mail and other tools.

2.      
Word-processing; editing using the tool bar in a package. 

3.  
Using  visualisation software-Gnuplot; plotting (a) y=x,x2,sinx,tanx etc.,                   (b)functions describing physical quantities, e.g. empirical relations between  physical quantities, wavefunctions of orbitals, etc. (c) a data file.

2. Writing a program in FORTRAN; converting a flow chart into a program (sum of a series), editing, compiling and executing. Repeating the exercise with variation in parameters.

3. Writing a program for Lotka-Volterra Oscillations of a two-variable system; Graphical illustration of results, taking a print-out.

4. Familiarity with simulation packages – molecular mechanics and ab initio calculations using simple molecules.

5. Experiments based on other available packages.

Suggested Readings:

1.
Rajaraman V., Computer Progoramming in FORTRAN 90 and 95, 4th edition, Pubs: Prentice Hall, India (2004)
2.
Scheid F. ,Numerical Analysis: Schaum’s Series, Pubs: McGraw Hill, Singapore (1988)
Paper CH-416

ADVANCED PRACTICALS

(120Hrs.)
                                                                                                                    Max. Marks: 50

8Hrs./week
This  laboratory work involves; Manual skills; studies on column chromatography, ferrocene, B-N polymers, bio-inorganic model systems, organo-tin compounds, inorganic comple                                                                                                                                                           xes, elctrosmosis, thermodynamics of two-component systems, charge-transfer spectra and solvent interaction, diffusion chemical oscillations, quantum chemical calculations, etc. (experiments are subject to change from year to year). One experiment in physical chemistry will be based on use of computers. 

Multistep  organic synthesis;  characterization and purification through recrystallisation, 

Sublinmation, functional distillation under reduced pressure. TLC and column chromatography.

The student is to be evaluated by a committee of examiners (from each section) in the practicals on day –to-day basis by conducting viva-voce examination and evaluation of the practical reports submitted for each experiment.

Paper-CH-421
SPECTROSCOPIC METHODS OF STRUCTURE DETERMINATION






                                                     
      45 Hrs.







          M. Marks: 100(80+20)
3Hrs./week
OBJECTIVE OF THE COURSE

To teach the fundamental concepts of Chemistry and their applications. The syllabus pertaining to M.Sc. (Hons. School) (2 Year Course) in Chemistry in the subject of Chemistry has been upgraded as per provision of the UGC module and demand of the academic environment. The course contents have been revised from time to time as per suggestions of the teachers of the Chemistry working in the Panjab University, Chandigarh. The syllabus contents are duly arranged unit wise and contents are included in such a manner so that due importance is given to requisite intellectual and laboratory skills.

UNIT-I

1.
NMR-Spectroscopy







(a) Introduction to NMR including  instrumentation. 1H-NMR  Larmer precession and energy transitions involved. Illustration of the theory of NMR, chemical shift and its measurements. Factors influencing chemical shift. Magnetic anisotropy. The relaxation processes. Mechanism of nuclear spin-spin interactions. Different spin systems. The coupling constant and factors effecting coupling constant. Long range spin-spin coupling.


(b) Classification of NMR spectra—simplification of complex proton spectra—spin decoupling, contact shift reagents and increased field  strength. Interpretation of first order and complex  PMR Spectra of specific organic compounds. Distinction  between geometrical isomers.  

(c) Study of some dynamic effects by 1H NMR,. Hindered rotation, kete-enol tantomerism, arometicity. C.I.D.N.P. (Chemically induced dynamic polarization). Nuclear overhauser effect. 






     (12)






                                                                            

UNIT-II

(d) 13C-NMR Spectroscopy: Pulsed Fourier Transform NMR spectroscopy. Decoupled  and off- resonance proton decoupled. 13C-NMR  structural applications. 19F and 31P-NMR two  dimensional NMR Spectroscopy. NMR  Imaging.

(e) Structural elucidation by joint application of UV, IR, NMR and Mass Spectrometry.













   (f)     Applications of NMR to nuclei with I n ½ ; some examples of Boron and     

 Nitrogen nuclei.







     (11)






                                 
UNIT-III

2.     
ESR Spectroscopy.







(6)













3.     
NQR Spectroscopy.







(5)

           Introduction, effect of a magnetic field on the spectra, relationship between           electric field gradier and  molecular structure, structural information from NQR        data, applications.

UNIT -IV

4.        Mossbaur Spectroscopy









           Introduction, principles & conditions for Mossbaur spectroscopy , isomer shifts.     Electric Quadrupole interactions. Magnetic interactions, application to 57Fe and 119 Sn nuclei.








       (6)













5.    Photoelectron Spectroscopy








    Introduction, Excitation and ejections of electrons; core-level photoxization    process. Depth effects solid samples, chemical shifts, examples, valence—electron photoelectron spectroscopy.






      (5)













Instructions for paper setters and candidates:

I.  Examiner will set total of NINE questions comprising TWO questions from each unit and ONE compulsory question of short answer type covering whole syllabi.

II. The students are required to attempt FIVE questions in all, ONE question from each unit and the Compulsory question. 

III. All questions carry equal marks.

Suggested Books
1.
Drago R.S., Physical Methods for Chemistry, Pubs:. Saunders College Publishing. New   Year (1992).

2.
Ebsworth E.A.V., Rankin D.W.H. and Cradock S., Structural Mehod in Inorganic Chemistry, Pubs: Blackwell Scientific Publications (1987).
3.
Parish R.V., NMR, IR. NQR. ESR & Mossbauer Spectroscopy in Inorganic Chemistry, Pubs: Ellis Horwood, New York (1990).

4.
Silverstein R.M. and Bassler G.S., Spectroscopy Identification of Organic Compounds, 5th Edition, Pubs: John Wiley (1991).

5.
Willard R.M. Merrit I. and Dear J. A., Instrumental Methods of Analysis, 7th Edition, Pubs: Van  Nostrand-Reinhold (1988).

6.     Kemp W., Organic Spectroscopy, 2nd Edition, Pubs: E.I.B.S  (1987).

7.      Akitt J.W., NMR and Chemistry, Pubs: Chapman and Hall New York (1983).

8.   Williams D. and Fleming I., Spectroscopic Methods in Organic Chemistry, Pubs: TMH (1988).

9.   Atta-U-Rahman, Nuclear Magnetic Resonance, Pubs:Springer-Verlag, New York (1986).

10.     Narrow C.M., Molecular Spectroscopy, Pubs: McGraw-Hill (1964).

11.     Drago R.S., Physical Methods in Chemistry, Pubs: Van Nostrand-Reinhold (1977).

12.     Banwall C.N., Fundamental of Molecular Spectroscopy, Pubs: Tata McGraw-Hill (1983).

                          Paper CH 422

         BIO-INORGANIC, BIO-ORGANIC AND  BIO-PHYSICAL CHEMISTRY     











        45  Hrs.








         M. Marks: 100(80+20) 










3 Hrs./week

              OBJECTIVE OF THE COURSE

To teach the fundamental concepts of Chemistry and their applications. The syllabus pertaining to M.Sc. (Hons. School) (2 Year Course) in Chemistry in the subject of Chemistry has been upgraded as per provision of the UGC module and demand of the academic environment. The course contents have been revised from time to time as per suggestions of the teachers of the Chemistry working in the Panjab University, Chandigarh. The syllabus contents are duly arranged unit wise and contents are included in such a manner so that due importance is given to requisite intellectual and laboratory skills.

UNIT-I

Bio-Inorganic Chemistry














1.
Elementary Cell Biology :







(a) Introduction to biomolecules, e.g. proteins, enzymes, nucleic acids, Porphyrin and corrins.

(b) A general survey of the role of main group and transition elements in biological systems ionophores, cation transport: Na/K ion pump.  
       

      (3)    










Heme and non-heme proteins: Haemoglobin and myoglobin as oxygen carriers; Bohr effect. Coordination chemistry of Fe(II) in haemoglobin and oxyhaemoglobin. Relaxed and tense (R & T) configurations of haemoglobin, electronic formulations and mode of bonding of dioxygen in haemoglobin : modelling. Cytochromes, other natural oxygen carriers e.g. hemerythrins and hemocyanins.










Iron sulphur proteins and electron transfer agents in biological systems. Systems, synthetic models of 4-fe ferredoxins.







Iron supply and transsport in biological systems. Ferritin, transferrin and siderophores.








      


      (5)


Bio-inorganic chemistry of cobalt vitamin B12 combalamins and cobamides and their model compounds, redoxchemistry of B12 mechanisms of reactions catalysed B12 dependent enzymes, model compounds of B12.



    
      (3)

UNIT -II

Metalloenzymes : Carbonic anhydrase and carboxy peptidase, Superoxide dismutase; inhibition of metalloenzymes.




      


      (4)













Nitrogen fixation : Classification of nitrogen fixing bacteria, nitrogenase enzymes, EXAFS (x-ray absorption fine structure spectroscopy) for characterization of the cofactor of nitrogenase and its synthetic analogues-double cubane cluster. Vanadium containing nitrogenases, mechanism of nitrogen fixation by nitrogenases and role of ATP in nitrogen fixation.        
       
    







      (3)      












Chloropphyll in photosynthesis, current hpothesis for the photo oxidation of chlorophyl, synthetic leaf, ‘Z’ diagram for electron transport in PS-I and PS-II photosystem.
      (2)












Metals in Medicine

Metal deficiency and disease, toxic effects of metals, metals used for diagnosis and chemotherapy with particular reference to anticancer drugs.         
     

       (2)       












UNIT-III

Bio-Organic Chemistry                                                                               

1.       Introduction : Basic considerations. Proximity effects and molecular adaptation.

    










      (2)

2.
Enzymes and their action-Mechanisms :  Definition, Nomenclature and   classification of enzymes, Chemical and biological catalysis. Fischer’s lock and key and Koshland’s induced fit hypothesis. The concept of active site, transition-state theory, acid-basie catalysis. Examples of some typical enzyme mechanisms.


Cofactors as derived from vitamins, coenzymes,   prosthetic  groups, apoenzymes. Biological functions of coenzymes. Mechanisms involving NAD+, NADP+, FMN, FAD, lipoic acid.                                 




      (5)      





 

3.
Bioenergetics : Energy production in biological processes, Glycolysis. Generation of ATP through aerobic breakdown of pyruvic acid and the TCA cycle.                              






      (3)



  







4 
Nucleic Acids and their biological functions : Primary and secondary structures  of RNA and DNA and their biological functions. The chemical base of heredity, DNA-REPLICATION.    






      (2)




                                                                                                            

UNIT IV

Biophysical Chemistry






  

(1)       Biomolecules

Distinguishing characteristics, structural complexity, various kinds of inter-and intramolecular interations in biomolecules Biomolecules in aqueous and non-aqueous environments. Stability of folded conformations. Physical basis and thermodynamics of unfolding (denaturation).


      
      (4) 

 

(2)
Bioenergetics








  

Exergonic and Endergonic reactions, coupling of biological reactions High energy metabolites.       







      (1)                                                                                               
(3)
Biomolecular Interations






  

Interaction between biomolecules. Interacton  of biomolecules with small ligands.   Single site, multiple equilibria, specific and non-specific binding. Binding to nucleic acids.








      (4)












(4) Thermodynamics of Transport Processes





General Principles: Transport across membranes.  Thermodynamic treatment of membrane transport







      (2)












Instructions for paper setters and candidates:

I.  Examiner will set total of NINE questions comprising TWO questions from each unit and ONE compulsory question of short answer type covering whole syllabi.

II. The students are required to attempt FIVE questions in all, ONE question from each unit and the Compulsory question. 

III. All questions carry equal marks.

Suggested Books

1. Purcell K.F. and Kotz J.C., Inorganic Chemistry, Pubs: W.B. Saunders & Co., London (1977).

2. Jolly W.L., Modern Inorganic Chemistr, Pubs: W.B. Saunders & Co., London (1984).

3. Cotton F.A. and Wilkinson G, Advanced Inorganic Chemistry, 5th Edition, Pubs:Willey Eastern (1989).

4. Hughes M.N., Inorganic Chemistry of Biological Processes, Pubs: Willey (1972).
5. Dennis, Brown G., Chemistry of Vitamin B-12 and Related Inorganic Model, Systems, Progress in Inorganic Chemistry  (Vol.18).
6. Dugas H. and Penny C., Bio-organic Chemistry, Pubs:Springer-verleg, New York.(1988).
7. Page M.I. and Williams A. (eds.), Enzyme Mechanism, Pubs:Royal Society of Chemistry (1991).
8. Van Holde K.E,  Johnson W.C. and Ho P.S., Principles of Physical Biochemistry, Pubs: Prentice Hall (1988). 

9. Creighton T.E., Proteins : Structure and Molecular Properties, Pubs:W.H. Freeman and Co., N.Y. (1993).

10. Van Holde K.E, , Johnson W.C. and Ho P.S., Principles of Physical Biochemistry, Pubs:Prentice Hall (1988).

11. Creighton T.E., Proteins : Structure and Molecular Properties, Pubs:W.H. Freeman and    Co., N.Y. (1993).

                            Paper-CH 423
             Special Topics in Chemistry                   


                                                                        45  Hrs.






M. Marks: 100 (80+20)
      3 Hrs./week
OBJECTIVE OF THE COURSE

To teach the fundamental concepts of Chemistry and their applications. The syllabus pertaining to M.Sc. (Hons. School) (2 Year Course) in Chemistry in the subject of Chemistry has been upgraded as per provision of the UGC module and demand of the academic environment. The course contents have been revised from time to time as per suggestions of the teachers of the Chemistry working in the Panjab University, Chandigarh. The syllabus contents are duly arranged unit wise and contents are included in such a manner so that due importance is given to requisite intellectual and laboratory skills.

UNIT-I



             

1. Electrochemistry:








Ionic Interaction: Non-ideal behaviour of electrolyte solutions. Electrochemical potential.  Derivation of Debye-Huckel limiting law.  Extended Debye-Huckel Law Structure of solutions.  Detailed treatment of ion-solvent interactions (Ion salvation), Solvation number, Energy considerations.  Ion-ion interactions (Ion association). 
Bjerrum theory of ion association.  Quantitative aspects of the Debye-Huckel-Onsager treatment of ion transport in solution and its extension.
Interfacial Phenomena : Thermodynamic treatment of electrode-solution interface.  Surface charge density.  Quantitative aspects of the theories of electrical double layer. Mathematical treatment of electrocapillarity.  Surface excess.  Derivation of Lippmann equation. Elementary treatment of membrane electrochemistry.
     (10)














UNIT II

2. Solids and Surface









A. Solid State :

(a) Dislocations in solids, schottky and Frenkel defects, defects, defect concentration. Band theory of solids, significance of band gap, conductors, semi-conductors and insulators.








      (2)













(b) Electrical & optical properties: Electrical conduction in metals, superconductivity, meisner effect, origin of superconductivity. Dielectric polarisation, ferroelectric and piezo-electric materials.






     (3)











(c) Magnetic properties: Origin of magnetic dipoles in solids. Paramagnetic spin systems, spontaneous magnetization, ferrimagnetic  materials, Quantum Hall Effect.                    







     (3)                                                    












Surfaces:B. Solid Surface: Determination of surface structure by LEED techniques   photoelectron   Spectroscopy (ESCA) and Auger Spectroscopy. 

      
     (4) 
UNIT-III
3. 
Advanced Materials










Processing of Materials using Gamma rays and Electrons, Swift Heavy Ion Modified Materials.







     (3)










4.
Chemistry of Nanomaterials








Definition, historical perspective and effects of nanoscience and nanotechnology on various fields. Synthesis of nanoparticles by chemical routes and characterization techniques: Thermodynamics and kinetics of nucleation; Growth of polyhedral particles by surface reaction, Ostwald ripening, size distribution; TEM; SEM; AFM; Light scattering; XPS.

Properties of nanostructured materials : Optical properties; magnetic properties; chemical properties.

Overview of applied chemistry of nanomaterials. 



     (9)












UNIT IV
5.
SURFACTANT AGGREGATION







Micelles

Surface active agents, Classification of surface active agents, Micellization, Hydrophobic interaction, Critical micellar concentration (cmc), Factors affecting the concentration of surfactants, Counter-ion binding of micelle, Thermodynamics of micellization, Phase separation and Mass action models, Solubilization Emulsions, Mechanism of formation of microemulsion and their stability, Phase maps, Physical techniques, Application. 




     (11)
Instructions for paper setters and candidates:

I.  Examiner will set total of NINE questions comprising TWO questions from each unit and ONE compulsory question of short answer type covering whole syllabi.

II. The students are required to attempt FIVE questions in all, ONE question from each unit and the Compulsory question. 

III. All questions carry equal marks.

Suggested Books

ESSENTIAL :

1. Reiger P.H., Electrochemistry, Pubs. Prentice-Hall,New Jersey (1994).

2. Crow D.R., Principles and Applications of Electro-chemistry, Chapman and Hall, London (1988).

3. Brett C.M.A. and Brett A.M.O., Electrochemistry: Principles, Methods and Applications, Pubs: Clarendon Press, Oxford (1993).

4. Kittel C., Introduction to Solid State Physics, Pubs: John Willey, New York (1986).

5. Admson A.W., Physical Chemistry of Surfaces, Pubs: John Willey, New York (1982).

6. Myers D., Surfactant Science and Technology, Pubs: VCH Publishers (1988).
FURTHER READING:

1. Bockris J.M. and Reddy A.K.N., Modern Electro-chemistry, Vols. 1,2, Pubs: Plenum Press, New York (1970).

2. Hunter R.J., Foundations of Colloid Science, Vols. I & II, Pubs: Oxford Science Publications (1989).

3. Rosen M.J., Surfactants and Interfairal Phenomena, Pubs: John Wiley & Sons (1989).

4. Ashcroft N.W. and Mermin, N.D. Solid State Physics, Pubs: Saunder, Philadelphia (1976).

PAPER-CH-424
SYMMETRY, SPECTROSCOPY AND QUANTUM THEORY OF SOLIDS  











      45  Hrs.








M. Marks: 100 (80+20)   
3 Hrs./week 
OBJECTIVE OF THE COURSE
To teach the fundamental concepts of Chemistry and their applications. The syllabus pertaining to M.Sc. (Hons. School) (2 Year Course) in Chemistry in the subject of Chemistry has been upgraded as per provision of the UGC module and demand of the academic environment. The course contents have been revised from time to time as per suggestions of the teachers of the Chemistry working in the Panjab University, Chandigarh. The syllabus contents are duly arranged unit wise and contents are included in such a manner so that due importance is given to requisite intellectual and laboratory skills.

                         UNIT-I


1.
Symmetry










Significance of group theory and topology in chemistry. 




Group theory: Theory of representation. Reducible and irreducible representations. Construction of character tables. Complex characters. Direct product group and direct product representation. Symmetric direct product. Contact between group theory and quantum mechanics. The vanishing of integrals. 
Group-theoretical aspects of MO theories of structure and bonding of organic/inorganic molecules. Molecular geometry. Mulliken-Walsh diagrams for AH2 molecules, the HOMO postulate. Huckel MOs for benzenoid systems. Isolobal mapping from organic to inorganic system.                            


Selection rules for transition state. Selection rules for organic and inorganic reactions, using Woodward-Hoffmann and frontier-orbital (Fukui and Pearson) approach.








(13)


UNIT-II

2.
Quantum Theory  of Solids








Free electron model for metals. Band theory of solids, Bloch function and Bloch theorem. Wigner-Seitz unit cell, exchange and correlation (Wigner) in terms of  Brillouin zones. Theory of excitons  (Wannier and Frenkel). Wannier functions. Phonon dispersion. Lattice dynamics. Density of states. Brief introduction to optical, electrical and magnetic properties of solids.             


(10)

UNIT-III

3.
Spectroscopy











(a) Interaction of electromagnetic radiation with matter – adsorption, emission and scattering.

(b) Time dependent perturbation theory and its applications, transition moment, selection rules, intensity of spectral lines.

(c) Born-Oppenheimer approximation, rotational, vibrational and electronic energy levels.

(d) Microwave spectroscopy, rigid and non-rigid rotors, Stark effect, Applications.

(e) Vibrational Spectroscopy : Vibration-rotation spectroscopy, P, Q and R branches, Breakdown of Oppenheimer approximation, vibrations of polyatomic molecular, selection rules, normal modes of vibration, normal coordinate analysis. 
                                                                           (12)

UNIT-IV





(f) Raman Spectroscopy : Chemical and Quantum Theories, vibrational-rotational Raman Spectra, selection rules, mutual exclusion principle, Resonance Raman Spectroscopy, CARS, Symmetry properties of polaritability  tensor.

(g) Electronic Spectroscopy: Atomic and molecular spectroscopy, F.C. principle, electric dipole selection rules, radiative and non-radiative decay, internal conversion, change-transfer spectra, vibronic transitions, magnetic dipole selection rules.

(h) Magnetic Resonance Spectroscopy : nmr, spin-spin and spin-lattice interactions, Bloch equations, FTNMR; esr, zero field splitting and Kramer’s degeneracy, isotropic and anisotropic  hyperfine coupling constants.  Spin Hamiltonian, spin densities and McConnell relationships. 









(10)

Instructions for paper setters and candidates:

I.  Examiner will set total of NINE questions comprising TWO questions from each unit and ONE compulsory question of short answer type covering whole syllabi.

II. The students are required to attempt FIVE questions in all, ONE question from each unit and the Compulsory question. 

III. All questions carry equal marks.
Suggested Books

ESSENTIAL:
1.
Bishop D.M., Group Theory and Chemistry, Pubs: Oxford University Press (1973).

2.
Hollas J.M., Symmetry in Molecules, Pubs: Chapman and Hall (1972).

3.
Struve W., Fundamentals of Molecular Spectroscopy, Pubs: Wiley Interscience (1987).

4.
Vincent Alan, Molecular Symmetry and Group Theory : A programmed introduction to Chemical Applications, Pubs:John Wiley & Sons Ltd., 1977 (Reprint 1998).
FURTHER READING

1.
Cotton A., Chemical Applications of Group Theory, Pubs: Wiley Interscience (1971).

2.
 Harris D.C. and Bortolucci M.D., Symmetry and Spectroscopy, Pubs:  Oxford University Press (1978).

3.
Pearson R.G., Symmetry Rules for Chemical Reactions, Pubs:  John Wiley (1976).

SYLLABI AND COURSES OF READING IN M.SC.(HONS.SCHOOL) IN CHEMISTRY SEMESTER SYSTEM
OUTLINE OF TESTS

(Session 2010-2011)

OBJECTIVE OF THE COURSE

To teach the fundamental concepts of Chemistry and their applications. The syllabus pertaining to M.Sc. (Hons. School) (2 Year Course) in Chemistry in the subject of Chemistry has been upgraded as per provision of the UGC module and demand of the academic environment. The course contents have been revised from time to time as per suggestions of the teachers of the Chemistry working in the Panjab University, Chandigarh. The syllabus contents are duly arranged unit wise and contents are included in such a manner so that due importance is given to requisite intellectual and laboratory skills.

SECOND YEAR  :  There will be two Semesters in a year. Examinations will   
                                    be held at the end of each semester




     
Marks  :1000









Theory Papers:  600









 

Project :  400
            Note : Project will run throughout the year and shall carry 400 marks. Project evaluation will be completed at the end of the year. Theory Papers will be  taught in two semesters as detailed below.




Third Semester                          

Paper






                        Marks


CH  511    Main Group Chemistry and Inorganic Photochemistry
150
            CH  512    Chemistry of Natural Products



150
                              Project                                                                               200





Fourth Semester                       

Paper








Marks


CH  521  Macromolecules                                                

150

            CH  522  Statistical Thermodynamics and Molecular

150



    Reaction Dynamics

                                        OR

                            Current Trends in Organic Synthesis

                                        OR

                            Advanced Inorganic Chemistry
                            Project                                                                                  200
       Note: I    Paper 522: It is a special Paper. A student shall have the option to choose   one of   the three options stated under paper 522. 

       Note: II 

1. There will be one in-semester examination of 20% marks  in each semester.

2. End-semester examination will be of 80% marks in each semester.

Pattern of end-semester question paper 

(i)
    Nine questions in all and the candidate will be asked to attempt five questions,

(ii) One Compulsory question (consisting of short answer type questions) covering whole syllabus.  There will be no choice in this question.

(iii) The remaining eight questions will have Four Units comprising two questions from each Unit

(iv) Students will attempt one question from each unit and the compulsory question.

(v) All questions will carry equal marks.

 

Paper CH-511
MAIN GROUP CHEMISTRY AND INORGANIC PHOTOCHEMISTRY  
     45  Hrs.








M. Marks: 150 (120+30)
3 Hrs./week              

OBJECTIVE OF THE COURSE

To teach the fundamental concepts of Chemistry and their applications. The syllabus pertaining to M.Sc. (Hons. School) (2 Year Course) in Chemistry in the subject of Chemistry has been upgraded as per provision of the UGC module and demand of the academic environment. The course contents have been revised from time to time as per suggestions of the teachers of the Chemistry working in the Panjab University, Chandigarh. The syllabus contents are duly arranged unit wise and contents are included in such a manner so that due importance is given to requisite intellectual and laboratory skills.

UNIT-I

1. Chemistry of Main Group-I







(a) Chemistry of  boranes:  Emphasis on bonding and structure of boranes, carboranes, metallo-boranes and metallo-carboranes. Recent developments in B-N cyclic compounds.





(11)




UNIT-II

(b) Recent trends in P-N polymer chemistry. Chemistry of molecular nitrogen complexes and comparison with other analogous pi-acids. Chemistry and bonding of sulphur-nitrogen compounds. Chemistry of S-F bonded, O-F bonded & N-F bonded compounds.




(12)






 

UNIT-III
2.
Chemistry of Main Group Elements-II







(a)
Zintl cations and anions, their structure, Interhalogen compounds and their  utility as synthetic precursers. Pseudohalides.




(b)
Recent development in the chemistry of noble gas compounds. Chemistry of polycations of chalcogens and halogens (preparation, structure and bonding). 







(12)





UNIT-IV

3.
Inorganic Photochemistry









Photochemistry and its relevance. Introduction to photophysical laws. Quantum yield. Photophysical processes in electronically excited molecules. Photochemical processes. Ligand field photochemistry of Cr, Co and Ru complexes. Quenching and stabilization processes of coordination compounds. 


(10)












Instructions for paper setters and candidates:

I.  Examiner will set total of NINE questions comprising TWO questions from each unit and ONE compulsory question of short answer type covering whole syllabi.

II. The students are required to attempt FIVE questions in all, ONE question from each unit and the Compulsory question. 

III. All questions carry equal marks.



Suggested Books

1. Huhee J.E., Keiter E.A.  and Keiter R.L., Inorganic Chemistry Principles of Structure and Reactivity, Pubs: Harper Collins College Publishers (1993).

2. Greenwood N.N. and Earnshaw A., Chemistry of the Elements, Pubs:  Pergamon Press (1989).

3. Rohatogi K.K. and Mukherjee K.K., Fundaments of photochemistry, Pubs: Wiley Eastern Ltd.(1986).

4. Adamson A.W. and Fleischaue Paul D., Concepts of Inorganic Photochemistry, Pubs: John Wiley (1975).

5. Inorganic Photochemistry, State on the the Art Collection of Scientific Papers, Chemistry Department, L.P.U., Chandigarh.

Paper-CH-512

                         CHEMISTRY OF NATURAL PRODUCTS



     45  Hrs.








M. Marks: 150 (120+30)
             







 3 Hrs./week
OBJECTIVE OF THE COURSE

To teach the fundamental concepts of Chemistry and their applications. The syllabus pertaining to M.Sc. (Hons. School) (2 Year Course) in Chemistry in the subject of Chemistry has been upgraded as per provision of the UGC module and demand of the academic environment. The course contents have been revised from time to time as per suggestions of the teachers of the Chemistry working in the Panjab University, Chandigarh. The syllabus contents are duly arranged unit wise and contents are included in such a manner so that due importance is given to requisite intellectual and laboratory skills.






   UNIT-I





Terpenoids and Carotenoids

Classification, occurrence, isolation, general methods of structure determination, U.V., IR., NMR and Mass Spectra. Biosynthesis and synthesis of citral, geraniol,  -terpineol, menthol, farnesol, zingiberene, santonine, longifolene, phytol, abietic  acid,  -carotene and vitamin A.









(8)
   
           







Plant Pigments

Occurrence, nomenclature, synthesis of  Quercetin  myrcetin cyanidine hirsutidin Biosynthesis of plant pigments flov onoids, flovone, flavonol.


(3)



                                                    UNIT-II

Steroids

Occurrence, physiological  action, basic skeleton, stereochemistry, structure determination, synthesis and biosynthesis of cholesterol, bile acids, and rosterone, testosterone, estrone, progestrone, cortisone.





(11)

                                                          UNIT-III

4.
Porphyrins
Structure and synthesis of Haemoglobin and chlorophyll.


(3)








5.
Alkaloids

Occurrence, isolation, physilogical action, general method structure elucidtion, degradation, classification based on nitrogen heterocyclic ring structure, stereochemistry, synthesis and biosynthesis of ephedrine, coniine, Nicotine, atropine, quinine, morphine, chloroquin and prima quin, uses of strychnine brucin etc. in organic synthesis. 






(8)

UNIT-IV

6. Vitamins

Occurrence, deficiency, physiological effects of B complex, E and K.
(3)



7. Chemotherapy; Sulpha drugs, antibiotics
Cell wall biosynthesis, inhibitors, -lactam rings synthesis of penicillin G, V, ampicillin, amoxycillin, chloramphenicol, cephalosporin, tetracyclin and streptomycin.








(7)











8. Postaglandins

Biosynthesis, Synthesis of PGE2 and PGF22.




(2)







Instructions for paper setters and candidates:

I.  Examiner will set total of NINE questions comprising TWO questions from each unit and ONE compulsory question of short answer type covering whole syllabi.

II. The students are required to attempt FIVE questions in all, ONE question from each unit and the Compulsory question. 

III. All questions carry equal marks.




Suggested Books

1. Finar l. L , Organic Chemistry, Vol.1, 2, Pubs: ELBS (1994).
2. Nicolaou K.C. and Sorensen E.J. ,Classics in Total Synthesis, Pubs: VCH N.Y.(1986).

3. Solomon T.W.G. and Fryhle C.B., Organic Chemistry, 7th Edn.,  Pubs: John. Wiley & Sons Inc. N.Y. (2000).

4. Manitto P., Biosynthesis of Natural Products, Pubs: Horwood Ltd.(1981).
Paper-CH-521
MACROMOLECULES
   45  Hrs.








M. Marks: 150 (120+30)  










3 Hrs./week   
OBJECTIVE OF THE COURSE

To teach the fundamental concepts of Chemistry and their applications. The syllabus pertaining to M.Sc. (Hons. School) (2 Year Course) in Chemistry in the subject of Chemistry has been upgraded as per provision of the UGC module and demand of the academic environment. The course contents have been revised from time to time as per suggestions of the teachers of the Chemistry working in the Panjab University, Chandigarh. The syllabus contents are duly arranged unit wise and contents are included in such a manner so that due importance is given to requisite intellectual and laboratory skills.

UNIT-I

1. 
Introduction











Macromolecular concept. Molar mass averages, distribution of molecular mass. 










(1)









2.
Kinetics of  Polymerizaton









Kinetics of step growth polymerization, size distribution in linear polymers. Kinetics of free radical addition polymerization, distribution of molar masses, effect of temperature. Ionic polymerization, kinetics of cationic and anionic polymerization.







(5)

3.         Statistics of Linear Polymer Chains






Polymer chain flexibility and internal rotation, random flight analysis of end-to end  distance for freely jointed chain in one dimension and three dimensions. Effect of bond angle and restricted rotation on chain dimensions. Unperturbed chains. Long-range interactions and effect of solvent. Distribution of chain segments relative to centre of mass.





(6)

UNIT-II

4.
Thermodynamics of Macromolecular Solutions






Flory-Huggins theory. Flory-Krigbaum theory of dilute solutions, partial molar quantities. Osmotic pressure.






(5)










5.
Characterization of Macromolecules







Flow properties, generalized flow equation. Frictional co-efficient and flow properties. Determination of molecular size and mass from diffusion, sedimentation velocity, sedimetation equilibrium and viscosity. Light scattering and small angle X-ray scattering.    





(6)
UNIT-III

       
Inorganic   Polymers:


Problems and Prospects:  Types of Inorganic Polymers, General methods of preparation, mechanical properties.  





(3)








                  



1.
Polyphosphazenes- Synthesis, properties-physical and chemical, applications including Biomedical







(2)





                  



2.         Polysiloxanes- Preparation, analysis and testing techniques.  General properties-    physical and chemical, conformations and special configurations, interpenetrating network and co-polymers, ultra structures, applications.    


  (3)                                   




3.         Polysilanes- Synthesis, properties- physical and chemical including technological.











(2)



                                                        



4.         Cisplatin- Derivatives as Antiviral agents.




(1)
UNIT IV

7. Organic Macromolecules









Basic concepts: Rise of the concept of polymers, general method of preparation, polymerization techniques, mechanistic understanding Polymer geometry, structural unit variety, and structural unit orientation.

Synthesis and modifications of Macromolecules: Polylolefins, polystyrene and styrene copolymers poly vinyl chloride and related polymers, poly vinyl acetate. Acrylic fluoro polymers. Aliphatic polyethers. Polyamides, polyimides, polyesters, phenol-formaldehyde polymers. Amino-polymers Polyurethanes, oxides. Polydienes rubbers. Modification in natural polymers such as cellulose and proteins.       







(11)
 
Instructions for paper setters and candidates:

I.  Examiner will set total of NINE questions comprising TWO questions from each unit and ONE compulsory question of short answer type covering whole syllabi.

II. The students are required to attempt FIVE questions in all, ONE question from each unit and the Compulsory question. 

III. All questions carry equal marks.

Suggested Book
ESSENTIAL:

1. Young R.J. and Lovell P.A., Introduction to Polymers, Pubs: Chapman and Hall, London, 2nd ed., New Delhi ( 2004).

2. Billmeyer F.W. Jr., Text book of polymers science, Pubs: Wiley-Interscience, 3rd edn.,(1984).

3. Mark J.E., Alcok H.R. and West R., Inorganic Polymers, Pubs: Prentic Hall, Englewood  Cliffs, New Jer (1992).

4. Saunders K.J., Organic Polymer Chemistry, 2nd Edn; Pubs: Chapman and Hall, London (1988).

5. Van Holde K.E.,  Johnson W.C. and Ho P.S., Principles of Physical Biochemistry, Pubs: Prentice Hall (1988).

6. Creighton T.E., Proteins: Structure and Molecular Properties, Pubs: W.H. Freeman and Co., N.Y. (1993).

7. Mark James E., Allcock Harry R. and Robert West Inorganic polymers; 2nd Edition, Pubs: Oxford University Press, (2005).

8. Chandrasekhar Vadapalli, Inorganic Organometallic Polymers, Pubs:  Springer Verlag (2005).

9. Alla S.Abd-El-Aziz,  Inorganic and organometallic macromolecules: Design and Applications,Pubs:   Springer N.Y(2008).
FURTHER READING:

1. Flory P.J., Priciples of polymer chemistry, Pubs: Cornell Univ. Press, Ithace (Indian Print 2006).
2. Tager A, Physical Chemistry of polymer, Pubs: Mir Publishers, Moscow (1971).

3. Alcock Hary R., Lampe F.W., Mark James E., 3rd ed., Contemporary Polymer Chemistry, Pubs: Pearson/Prentice Hall, 2003.

4. Hiemanz Paul C., Polymer Chemistry: Basic concepts, Pubs: Marcel Dekker, New York (1984).

Paper CH-522
Statistical Thermodynamics and Molecular Reaction Dynamics

(Special Paper)











     45  Hrs.








M. Marks: 150 (120+30)










3 Hrs./week    
OBJECTIVE OF THE COURSE
To teach the fundamental concepts of Chemistry and their applications. The syllabus pertaining to M.Sc. (Hons. School) (2 Year Course) in Chemistry in the subject of Chemistry has been upgraded as per provision of the UGC module and demand of the academic environment. The course contents have been revised from time to time as per suggestions of the teachers of the Chemistry working in the Panjab University, Chandigarh. The syllabus contents are duly arranged unit wise and contents are included in such a manner so that due importance is given to requisite intellectual and laboratory skills.

UNIT-I






1.
Statistical Thermodynamics Brief revision of equilibrium thermodynamics, chemical equilibrium, ideal and non-ideal solutions.



(4)






2.         Real gases








(2)








 

3.       Non-equilibrium thermodynamics: entropy production and Onsager reciprocity    relations. Chemical Oscillations, Deterministic chaos in Chemistry.      

  (5)       


UNIT-II





1.  Ensembles and postulates of statistical mechanics. Summary of thermodynamic   results obtained for different ensembles.




(5)






2.        Boltzmann distribution for canonical ensembles. Applications to:     
  (5)       
(a) Ideal monatomic gas

(b) Ideal diatomic and polyatomic gas (including ortho-para hydrogen hindered rotation in hydrocarbons and the evaluation of equilibrium constants of chemical reactions).

(c) Specific heats of solids.

3.      Monatomic Liquids.







(2)

               UNIT- III


1. Grand Canonical partition function, Fermi-Dirac and Bose Einstein statistics.
(4)

2. Molecular Reaction Dynamics: Potential Energy Surfaces : Ab initio calculations of potential energy surfaces;  semi-empirical calculations; LEPS (London-Eyring-Polanyi-Sato) method and their modification.    





(4)

3. Review of developments in femtochemistry.




(2)


            

UNIT -IV





1.       Theories of reaction rates:  Generalized kinetic theory. Statistical thermodynamic  formulation of transition state theory. RRKM theory of unimolecular gaseous reactions. Application to atom molecule reactions. Limitations of Conventional transition state theory.







(6)

2.
Molecular Reaction Dynamics : Scattering as a probe of collision dynamics, differential scattering cross section. Molecular Beams. Experimental methods. Impact parameter, rainbow scattering. Inter-molecular potential from experiment and theory. Angular distribution of reactive collisions. Classical trajectory approach to reaction dynamics. Disposal of excess energy. Attractive and repulsive potential energy surfaces. State-to-state kinetics.      




   (6)                                                   







Instructions for paper setters and candidates:

 Examiner will set total of NINE questions comprising TWO questions from each unit and ONE compulsory question of short answer type covering whole syllabi.

The students are required to attempt FIVE questions in all, ONE question from each unit and the Compulsory question. 

All questions carry equal marks.

Suggested Books
ESSENTIAL:
Chandler D.,
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ord (1990).

2. McQuarrie D.A., Statistical Mechanics, Pubs: Harper Collins  (1976).

3. Laidler K.J., Chemical Kinetics, Pubs: Harper and Row, New York (1987).

4. Levine R.D. and Bemstein R.B., Molecular Reaction Dynamics and Chemical Reactivity, Pubs:  OUP New York (1987).

FURTHER READING :
1. 
Bernstein R.B., Chemical Dynamics Via Molecular Beams and Laser Techniques, Pubs:Vlarendon Press, Oxford (1982).
2. 
Truhlar D.J. (Ed.), Potential Energy Surfaces and Dynamical Calculations, Pubs: Plenum Press, New York (1981).

Paper CH-522
 
                 CURRENT TRENDS IN ORGANIC SYNTHESIS                      


                                                 (Special Paper)











     45  Hrs.








M. Marks: 150 (120+30) 









3 Hrs./week             

OBJECTIVE OF THE COURSE

To teach the fundamental concepts of Chemistry and their applications. The syllabus pertaining to M.Sc. (Hons. School) (2 Year Course) in Chemistry in the subject of Chemistry has been upgraded as per provision of the UGC module and demand of the academic environment. The course contents have been revised from time to time as per suggestions of the teachers of the Chemistry working in the Panjab University, Chandigarh. The syllabus contents are duly arranged unit wise and contents are included in such a manner so that due importance is given to requisite intellectual and laboratory skills.







Unit-I







1. Recent methodologies using organometallic chemistry, Specially Pd, Ni, Rh, Cr, Fe complexes organic synthesis. Synthetically useful photo-reactions of carbonyls alkenes arenes and nitrogen chromophores. 
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Unit-II






2. Stereochemistry of radical cyclisation, construction of cyclic systems including multiple cyclisations. Methodologies of stoichiometric, catalytic reactions and of radical generation, crown ether, phase transfer catalysts. 
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Unit-III






3.
Principles of symmetric synthesis, asymmetric synthesis, basis of asymmetric synthesis, sources and strategies for the formation of chiral compounds, enantiomeric excess, analytical methods for enantiomeric excess determination, asymmetric synthesis using chiral starting materials and chiral auxiliaries, 
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Unit-IV





 chiral sulfoxides. Acylic stereoselection, enantioselective and diastereoslective aldol reactions, asymmetric addition to C-C double bond: asymmetric hydrogenation, enantioselective expoxidation, enantioselective hydroxylation, asymmetric Diels-Alder reaction (use of chiral dienes and dienophiles), asymmetric hydroboration of alkenes, asymmetric enzymatic transformations, oxidation, reduction and hydrolysis.                                                     



  (12)                               
Instructions for paper setters and candidates:

I.  Examiner will set total of NINE questions comprising TWO questions from each unit and ONE compulsory question of short answer type covering whole syllabi.

II. The students are required to attempt FIVE questions in all, ONE question from each unit and the Compulsory question. 

III. All questions carry equal marks.

       Suggested Books

1. Corey E.J., Cheng Xue-Min, The Logic of Chemical Synthesis, Pubs:  John Wiley & Sons, (1989).

2. Fuhrhop Jurgen , Penzlin Gustav, Organic Synthesis: Concepts methods, Starting Materials, Pubs: Verlag chemie, (1994).

3. Stuart Warren, Organic Synthesis: The Disconnection Approach, Pubs: John Wiley & sons (1982).

4. Recent references from the literature.

5. Devies Stephen G., Organotransition Metal Chemistry : Application to Organic Synthesis, Pubs:  Pergamon Press (1994).
6. Morrison J. D. (eds) Asymmetric Synthesis, Vol. 1 to 5, Pubs:Academic Press.(1992)
7. Aitken R.A. and Kilenyi S.N., Asymmetric Synthesis, Pubs:Academic Press. (1994).

8. Proctor Garry, Asymmetric Synthesis, Pubs:Academic Press (1996).
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OBJECTIVE OF THE COURSE

To teach the fundamental concepts of Chemistry and their applications. The syllabus pertaining to M.Sc. (Hons. School) (2 Year Course) in Chemistry in the subject of Chemistry has been upgraded as per provision of the UGC module and demand of the academic environment. The course contents have been revised from time to time as per suggestions of the teachers of the Chemistry working in the Panjab University, Chandigarh. The syllabus contents are duly arranged unit wise and contents are included in such a manner so that due importance is given to requisite intellectual and laboratory skills.

UNIT-I
1. A
Clusters

Introduction. Carbonyl clusters; low nuclearity clusters; isoelectronic and isolobal relationships. High nuclearity carbonyl clusters—synthesis and structural pattern. Heteroatoms in clusters-carbide, nitride containing clusters. Electron counting in high nuclear carbonyl clusters. 
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UNIT II

1. B     Clusters

High nuclear carbonyl clusters of Ge, Ru, Os, Co, Rh, Ir, Ni, Pd and Pt. Halide and chalocgenide clusters, Cheveral phases. Triangular clusters. Solid state extended arrays.                               
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UNIT-III

3. Heavier Elements

Chemistry of Pt group metals: Oxo  compound  of Ru and Os, Chemistry of complexes of Ru and Os. The Cretz-Tauble complex and related complexes, No and phosphine complexes of Ru and Os. Organometallic compounds of Os and Ru. Complexes of Pd and Pt in lower and higher oxidation states. Organometallic compounds of Pd and Pt.               
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UNIT -IV

4. Advanced Materials








Recent development in material chemistry. Synthesis and structural features of oxide materials. Sol-gel route using metal alkoxides for material synthesis. Super-hard materials, ceramics, nitride ceramics, Super-conducting materials and fullerenes, sensor materials, nanomaterials. 
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Instructions for paper setters and candidates:

I.  Examiner will set total of NINE questions comprising TWO questions from each unit and ONE compulsory question of short answer type covering whole syllabi.

II. The students are required to attempt FIVE questions in all, ONE question from each unit and the Compulsory question. 

III. All questions carry equal marks.




Suggested Books

1.       Rao C.N.R. (ed.), Chemistry of Advanced Materials, Pubs: Oxford Blackwell Scientific Publications, London (1993).

2. Weller Mark T., Inorganic Materials Chemistry, Pubs: Oxford Science Publication, Oxford Univ. Press (1994).

3. Cotton F.A. and Wilkinson G., Advanced Inorganic Chemistry, 5th Ed. Pubs: Wiley Eastern (1989).






 *******
PAGE  
2

