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02.00 pm. Ensure your report is properly computer typed.  
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M.Sc. Organic Chemistry 
 

Semester  III 
Course Code: PSCHO301 

Paper - I (Theoretical organic chemistry-I) 

Unit 1 Organic reaction mechanisms [15L] 
1.1 Organic reactive intermediates, methods of generation, structure, stability 

and important reactions involving carbocations, nitrenes, carbenes, arynes 
and ketenes. 

[5L] 

1.2 Neighbouring group participation: Mechanism and effects of anchimeric 
assistance, -electrons, aromatic 

-bonds with special reference to norbornyl and bicyclo[2.2.2]octyl 
cation systems (formation of non-classical carbocation) 

[3L] 

1.3 Role of FMOs in organic reactivity:  Reactions involving hard and soft 
electrophiles and nucleophiles, ambident nucleophiles, ambident 
electrophiles, the  effect. 

[2L] 

1.4 Pericyclic reactions: Classification of pericyclic reactions; thermal and 
photochemical reactions. Three approaches: 
Evidence for the concertedness of bond making and breaking 
Symmetry-Allowed and Symmetry-Forbidden Reactions  

 The Woodward-Hoffmann Rules-Class by Class 
 The generalised Woodward-Hoffmann Rule 

Explanations for Woodward-Hoffmann Rules 
 The Aromatic Transition structures [Huckel and Mobius] 
 Frontier Orbitals 
 Correlation Diagrams, FMO and PMO approach 

Molecular orbital symmetry, Frontier orbital of ethylene, 1,3 butadiene, 

1,3,5 hexatriene and allyl system. 

[5L] 

   
Unit 2 Pericyclic reactions [15L] 
2.1 Cycloaddition reactions: Supra and antra facial additions, 4n and 4n+2 

systems, 2+2 additions of ketenes.  Diels-Alder reactions, 1, 3-Dipolar 
cycloaddition and cheletropic reactions, ene reaction, retro-Diels-Alder 
reaction, regioselectivity, periselectivity, torquoselectivity, site selectivity 
and effect of substituents in Diels-Alder reactions.  
Other Cycloaddition Reactions- [4+6] Cycloadditions, Ketene 
Cycloaddition, Allene Cycloadditions, Carbene Cycloaddition, Epoxidation 
and Related Cycloadditions. 
Other Pericyclic reactions: Sigmatropic Rearrangements, Electrocyclic 

 

[7L] 

2.2 Electrocyclic reactions: Conrotatory and disrotatary motions, 4n  and 
(4n+2)  electron and allyl systems. 

[3L] 

2.3 Sigmatropic rearrangements: H-shifts and C-shifts, supra and antarafacial 
migrations, retention and inversion of configurations. Cope (including oxy-
Cope and aza-Cope) and Claisen rearrangements. Formation of Vitamin D 
from 7-dehydrocholesterol, synthesis of citral using pericyclic reaction, 
conversion of Endiandric acid E to Endiandric acid A. 

[5L] 



   
Unit 3: Stereochemistry-I  [15L] 
3.1 Classification of point groups based on symmetry elements with examples 

(nonmathematical treatment). 
[2L] 

3.2 Conformational analysis of medium rings: Eight to ten membered rings and 
their unusual properties, I-strain, transannular reactions. 

[3L] 

3.3 Stereochemistry of fused ring and bridged ring compounds: decalins, 
hydrindanes, perhydroanthracenes  

[5L] 

3.4 Anancomeric systems, Effect of conformation on reactivity of cyclohexane 
derivatives in the following reactions (including mechanism): electrophilic 
addition, elimination, molecular rearrangements, reduction of 
cyclohexanones (with LiAlH4, selectride and MPV reduction) and 
oxidation of cyclohexanols. 

[5L] 

   
Unit 4 Photochemistry [15L] 
4.1 Principles of photochemistry: quantum yield, electronic states and 

transitions, selection rules, modes of dissipation of energy (Jablonski 
diagram), electronic energy transfer: photosensitization and quenching 
process. 

[3L] 

4.2 
Norrish- I and Norrish-II cleavages, Paterno-Buchi reaction. 
Photoreduction, calculation of quantum yield, photochemistry of enones, 

-unsaturated ketones and 
cyclohexadienones. Photo Fries rearrangement, Barton reaction. 

[8L] 

4.3 Photochemistry of olefins: cis-trans isomerizations, dimerizations, hydrogen 
abstraction, addition and Di- - methane rearrangement including aza-di- 
-methane. Photochemical Cross-Coupling of Alkenes, Photodimerisation of 
alkenes. 

[2L] 

4.4 Photochemistry of arenes: 1, 2- , 1, 3- and 1, 4- additions. 
Photocycloadditions of aromatic Rings. 

[1L] 

4.5 Singlet oxygen and photo-oxygenation reactions. Photochemically induced 
Radical Reactions. Chemiluminescence. 
 

REFERENCES: 
 

[1L] 

 1 
2007, John Wiley and sons. 

2 A guide to mechanism in Organic Chemistry, 6th edition, 2009, 
Peter Sykes, Pearson education, New Delhi.  

3 Advanced Organic Chemistry: Reaction Mechanisms, R. Bruckner, 
Academic Press (2002). 

4 Mechanism and theory in Organic Chemistry, T. H. Lowry and K. 
C. Richardson, Harper and Row.  

5 Organic Reaction Mechanism, 4th edition, V. K. Ahluvalia, R. K. 
Parashar, Narosa Publication.  

6 Reaction Mechanism in Organic Chemistry, S.M. Mukherji, S.P. 
Singh, Macmillan Publishers, India.  

7 Organic Chemistry, Part A and B, Fifth edition,2007, Francis A. 

 



B.S.Furniss, A. J.Hannaford, P. W. G. Smith, A. R. Tatchell, Pearson 
Education.
11. Laboratory Manual of Organic Chemistry, Fifth edition, R K Bansal, 
New Age Publishers.
12. Organic structures from spectra, L. D. Field, S. Sternhell, John R. 
Kalman, Wiley, 4th ed., 2011.

1. The candidate is expected to submit a journal and project certified by the 
Head of the Department /institution at the time of the practical examination.
2. A candidate will not be allowed to appear for the practical examination 
unless he/she produces a certified journal or a certificate from the Head of 
the institution/department stating that the journal is lost and the candidate 
has performed the required number of experiments satisfactorily. The list of 
the experiments performed by the candidate should be attached with such 
certificate.
3. Use of non-programmable calculator is allowed both at the theory and the 
practical examination.

Semester IV
Course Code: PSCHO401

Paper - I (Theoretical organic chemistry-II)

Unit 1: Physical organic chemistry [15L]
1.1 Structural effects and reactivity: Linear free energy relationship (LFER) in 

determination of organic reaction mechanism, The Hammett equation, 
-

-Tsuno equation.

[7L]

1.2 Uses of Hammett equation, deviations from Hammett equation. Dual 
parameter I

R scales, steric parameters Es and . Solvent effects, Okamoto-Brown 
equation, Swain-Scott equation, Edward and Ritchie correlations, 
Grunwald- T parameter, Solvatochromism Z-
scale, Spectroscopic Correlations, Thermodynamic Implications.

[8L]

Unit 2 Supramolecular chemistry [15L]
2.1 Principles of molecular associations and organizations as exemplified in 

biological macromolecules like nucleic acids, proteins and enzymes.
[3L]

2.2 Synthetic molecular receptors: receptors with molecular cleft, molecular 
tweezers, receptors with multiple hydrogen sites.

[3L]

2.3 Structures and properties of crown ethers, cryptands, cyclophanes, 
calixarenes, rotaxanes and cyclodextrins. Synthesis of crown ethers, 
cryptands and calixarenes.

[5L]

2.4 Molecular recognition and catalysis, molecular self-
assembly.Supramolecular Polymers, Gelsand Fibres.

[4L]

Unit 3 Stereochemistry- II [15L]

1. The candidate is expected to submit a journal and project certified by the 
Head of the Department /institution at the time of the practical examination.



3.1 Racemisation and resolution of racemates including conglomerates: 
Mechanism of racemisation, methods of resolution: mechanical, chemical, 
kinetic and equilibrium asymmetric transformation and through inclusion 
compounds. 

[3L] 

3.2 Determination of enantiomer and diastereomer composition: enzymatic 
method, chromatographic methods. Methods based on NMR spectroscopy: 
use of chiral derivatising agents (CDA), chiral solvating agents (CSA) and 
Lanthanide shift reagents (LSR). 

[3L] 

3.3 Correlative method for configurational assignment: chemical, optical 
rotation, and NMR spectroscopy. 

[4L] 

3.4 Molecular dissymmetry and chiroptical properties: Linearly and circularly 
polarized light. Circular birefringence and circular dichroism. ORD and CD 
curves. Cotton effect and its 
haloketone rule with applications. 

[5L] 

   
Unit 4: Asymmetric synthesis  [15L] 
4.1 Principles of asymmetric synthesis: Introduction, the chiral pool in Nature, 

methods of asymmetric induction  substrate, reagent and catalyst 
controlled reactions. 

[3L] 

4.2 Synthesis of L-
Felkin-Anh 

model, Sharpless enantioselective epoxidation, hydroxylation, 
aminohydroxylation, Diels-Alder reaction, reduction of prochiral carbonyl 
compounds and olefins. 

[9L] 

4.3 Use of chiral auxiliaries in diastereoselective reductions, asymmetric 
amplification. Use of chiral BINOLs, BINAPs and chiral oxazolines  
asymmetric transformations. 
 
REFERENCES: 

[3L] 

  
1 
2007, John Wiley and sons. 

2 A guide to mechanism in Organic Chemistry, 6th edition, 2009, 
Peter Sykes, Pearson education, New Delhi.  

3 Advanced Organic Chemistry: Reaction Mechanisms, R. Bruckner, 
Academic Press (2002). 

4 Mechanism and theory in Organic Chemistry, T. H. Lowry and K. 
C. Richardson, Harper and Row.  

5 Organic Reaction Mechanism, 4th edition, V. K. Ahluvalia, R. K. 
Parashar, Narosa Publication.  

6 Reaction Mechanism in Organic Chemistry, S.M. Mukherji, S.P. 
Singh, Macmillan Publishers, India.  

7 Organic Chemistry, Part A and B, Fifth edition,2007, Francis A. 
Carey and Richard J. Sundberg, Springer.  

8 Carbenes, Nitrenes and Arynes. Von T. L. Gilchrist, C. W. Rees. Th. 
Nelson and Sons Ltd., London 1969.  

9 Organic reactive intermediates, Samuel P. MacManus, Academic 
Press.  

 



SCIENTIFIC PAPERS

Reporting practical and project work, Writing literature surveys and 
reviews, organizing a poster display, giving an oral presentation. 

Writing Scientific Papers:

Justification for scientific contributions, bibliography, description of 
methods, conclusions, the need for illustration, style, publications of 
scientific work, writing ethics, avoiding plagiarism. 

Unit IV: CHEMICAL SAFETY & ETHICAL HANDLING OF 
CHEMICALS

[15L]

Safe working procedure and protective environment, protective apparel, 
emergency procedure, first aid, laboratory ventilation, safe storage and use 
of hazardous chemicals, procedure for working with substances that pose 
hazards, flammable or explosive hazards, procedures for working with 
gases at pressures above or below atmospheric pressur, safe storage and 
disposal of waste chemicals, recovery, recycling and reuse of laboratory 
chemicals, procedure for laboratory disposal of explosives, identification, 
verification and segregation of laboratory waste, disposal of chemicals in 
the sanitary sewer system, incineration and transportation of hazardous 
chemicals. 

REFERENCES:

1. Dean, J. R., Jones, A. M., Holmes, D., Reed, R., Weyers, J., & 
Jones, A., (2011), Practical skills in Chemistry, 2nd Ed., Prentice 
Hall, Harlow.

2. Hibbert, D. B. & Gooding, J. J. (2006) Data Analysis for Chemistry 
Oxford University Press.

3. Topping, J., (1984) Errors of Observation and their Treatment 4th

Ed., Chapman Hill, London.
4. Harris, D. C. (2007) Quantative Chemical Analysis 6th Ed., Freeman 

Chapters 3-5
5. Levie, R. De. (2001) How to use Excel in Analytical Chemistryand 

in general scientific data analysis Cambridge Universty Press.
6. Chemical Safety matters IUPAC-IPCS, (1992) Cambridge 

University Press. 
7. OSU Safety manual 1.01

Semester IV: Practicals
Course code: PSCHO4P1

Two steps preparations
1. -phenyl 

Reporting practical and project work, Writing literature surveys and 
reviews, organizing a poster display, giving an oral presentation. 



7. Macro-scale and Micro-scale Organic Experiments, K. L. Williamson, D. 
C. Heath.
8. Systematic Qualitative Organic Analysis, H. Middleton, Adward Arnold.
9. Handbook of Organic Analysis- Qualitative and Quantitative, H. Clark, 
Adward Arnold.
10. Vogel's Textbook of Practical Organic Chemistry, Fifth edition,2008, 
B.S.Furniss, A. J.Hannaford, P. W. G. Smith, A. R. Tatchell, Pearson 
Education.
11. Laboratory Manual of Organic Chemistry, Fifth edition, R K Bansal, 
New Age Publishers.
12. Organic structures from spectra, L. D. Field, S. Sternhell, John R. 
Kalman, Wiley, 4th ed., 2011.

1. The candidate is expected to submit a journal and project certified by the 
Head of the Department /institution at the time of the practical examination.
2. A candidate will not be allowed to appear for the practical examination 
unless he/she produces a certified journal or a certificate from the Head of 
the institution/department stating that the journal is lost and the candidate 
has performed the required number of experiments satisfactorily. The list of 
the experiments performed by the candidate should be attached with such 
certificate.
3. Use of non-programmable calculator is allowed both at the theory and the 
practical examination.

1. The candidate is expected to submit a journal and project certified by the 
Head of the Department /institution at the time of the practical examination.
2. A candidate will not be allowed to appear for the practical examination 
unless he/she produces a certified journal or a certificate from the Head of 
the institution/department stating that the journal is lost and the candidate 
has performed the required number of experiments satisfactorily. The list of 
the experiments performed by the candidate should be attached with such 
certificate.
3. Use of non-programmable calculator is allowed both at the theory and the 
practical examination.
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