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Course description/objective Theory:  
 

To have knowledge about i) Chemistry of alkenes and alkynes    

ii) Aromatic Substitution 

iii)Carbonyl and Related Compounds and 

iv) Organometallics 

 

Practical: 

Qualitative Analysis of Single Solid Organic Compounds 

. 

 

Syllabus  Annexure Core Course: 7 

Texts   

Reading/Reference Lists Theory: 

Clayden, J., Greeves, N., Warren, S. Organic Chemistry, Second edition, 

Oxford University  Press 2012. 

2.  Sykes, P. A guidebook to Mechanism in Organic Chemistry, Pearson 

Education, 2003. 

3. Smith, J. G. Organic Chemistry, Tata McGraw-Hill Publishing Company 

Limited. 

4. Carey, F. A. &  Guiliano, R. M. Organic Chemistry, Eighth edition, McGraw 

Hill Education, 2012. 

5. Loudon, G. M. Organic Chemistry, Fourth edition, Oxford University Press, 

2008. 

6. Eliel, E. L. & Wilen, S. H. Stereochemistry of Organic Compounds, Wiley: 

London, 1994. 

7.  Nasipuri, D. Stereochemistry of Organic Compounds, Wiley Eastern 

Limited. 

8. Morrison, R. N. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) 

Pvt. Ltd. (Pearson Education). 

9. Finar, I. L. Organic Chemistry (Volume 1) Pearson Education. 

10. Graham Solomons, T.W., Fryhle, C. B. Organic Chemistry, John Wiley & 

Sons, Inc. 

11. James, J., Peach, J. M. Stereochemistry at a Glance, Blackwell Publishing, 

2003. 

12. Robinson, M. J. T., Stereochemistry, Oxford Chemistry Primer, Oxford 

University Press, 2005.  

13. Maskill, H., Mechanisms of Organic Reactions, Oxford Chemistry Primer, 

Oxford University Press.  

 

Practical 

 1. Vogel, A. I. Elementary Practical Organic Chemistry, Part 1: Small scale 

Preparations, CBS Publishers and Distributors. 



2. University Hand Book of Undergraduate Chemistry Experiments, edited by 

Mukherjee, G. N. University of Calcutta, 2003.  

3. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson 

Education (2009). 

4. Furniss, B.S., Hannaford, A.J., Smith, P.W.G. & Tatchell, A.R. Practical 

Organic Chemistry, 5th Ed. Pearson (2012). 

5. Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry: 

   Preparation and Quantitative Analysis, University Press (2000). 

6. Practical Workbook Chemistry (Honours), UGBS, Chemistry, University of 

Calcutta, 2015. 

 

Evaluation  

        

 

 

Theory: 60 marks Practical: 40 marks 

(Continuous Assessment) 

CIA:            10 

End-Sem:  50 

 

Internal Assessment Exams: 30 

Viva (End Sem): 8 

Attendance: 2 
 

Paper Structure for the End Sem 

Theory Exam (50 marks) 

6 (SIX) Questions (each of 10 marks) will be set and the students will have to 

answer any 5 (FIVE). 

Each of the Questions (10 marks) will consist of 2 or 3 parts (of 2/ 3/ 4/ 5 )  

 

    

 



Annexure Core Course (CC): 7 

(Credits: Theory-04, Practicals-02) 

Theory: 60 Lectures 

Chemistry of alkenes and alkynes                                                             (15 Lectures) 

Addition to carbon-carbon multiple bonds: mechanism (with evidence wherever applicable), reactivity, 

regioselectivity  (Markownikoff and anti-Markownikoff additions) and stereoselectivity; reactions: 

hydrogenation, halogenations, iodolactonisation, hydrohalogenation, hydration, oxymercuration-

demercuration, hydroboration-oxidation, epoxidation, syn and anti-hydroxylation, ozonolysis, addition 

of singlet and triplet carbenes; electrophilic addition to diene (conjugated dienes and allene); radical 

addition: HBr addition; mechanism of allylic and benzylic bromination in competition with brominations 

across C=C; use of NBS; Birch reduction of benzenoid aromatics and alkynes; interconversion of E - and Z 

- alkenes; reactions of terminal alkynes by exploring its acidity; interconversion of terminal and non-

terminal alkynes. 

Aromatic Substitution                                                                                (10 Lectures) 

Electrophilic aromatic substitution: mechanisms and evidences in favour of it; orientation and reactivity; 

reactions: nitration, nitrosation, sulfonation, halogenation, Friedel-Crafts reaction; one-carbon 

electrophiles (reactions: chloromethylation, Gatterman-Koch, Gatterman, Houben-Hoesch, Vilsmeier-

Haack, Reimer-Tiemann, Kolbe-Schmidt); Ipso substitituion. 

Nucleophilic aromatic substitution: addition-elimination mechanism and evidences in favour of it; SN1 

mechanism; cine substitution (benzyne mechanism), structure of benzyne. 

Carbonyl and Related Compounds                                                           (30 Lectures) 

Addition to C=O: structure, reactivity and preparation of carbonyl compounds; mechanism (with 

evidence), reactivity, equilibrium and kinetic control; Burgi-Dunitz trajectory in nucleophilic additions; 

formation of hydrates, cyano hydrins and bisulphite adduct; nucleophilic addition-elimination reactions 

with alcohols, thiols and nitrogen- based nucleophiles; reactions: benzoin condensation, Cannizzaro and 

Tischenko reactions, reactions with ylides: Wittig and Corey-Chaykovsky reaction; Rupe rearrangement, 

oxidations and reductions: Clemmensen, Wolff-Kishner, LiAlH4, NaBH4, MPV, Oppenauer, Bouveault-

Blanc, acyloin condensation; oxidation of alcohols with PDC and PCC;  periodic acid and lead 

tetraacetate oxidation of 1,2-diols.  

Exploitation of acidity of α-H of C=O: formation of enols and enolates; kinetic and thermodynamic 

enolates; reactions (mechanism with evidence): halogenation of carbonyl compounds under acidic and 

basic conditions, Hell-Volhard-Zelinsky (H. V. Z.) reaction, nitrosation, SeO2  (Riley) oxidation; 

condensations (mechanism with evidence):  Aldol, Tollens’, Knoevenagel, Claisen-Schmidt, Claisen ester 

including Dieckmann, Stobbe; Mannich reaction, Perkin reaction, Favorskii rearrangement; alkylation of 

active methylene compounds;  preparation and synthetic applications of diethyl malonate and ethyl 



acetoacetate; specific enol equivalents (lithium enolates, enamines, aza-enolates  and silyl enol ethers) 

in connection with alkylation, acylation and aldol type reaction. 

Nucleophilic addition to α,β-unsaturated carbonyl system: general principle and mechanism (with 

evidence); direct and conjugate addition, addition of enolates (Michael reaction), Stetter reaction, 

Robinson annulation. 

Substitution at sp
2
 carbon (C=O system): mechanism (with evidence): BAC2, AAC2, AAC1, AAL1 (in 

connection to acid and ester); acid derivatives: amides, anhydrides & acyl halides (formation and 

hydrolysis including comparison). 

Organometallics                                                                                            (5 Lectures) 

Grignard reagent; Organolithiums; Gilman cuprates: preparation and reactions (mechanism with 

evidence); addition of Grignard and organolithium to carbonyl compounds; substitution on -COX; 

directed ortho metalation of arenes using organolithiums, conjugate addition by Gilman cuprates;  

Corey-House synthesis; abnormal behavior of Grignard reagents; comparison of reactivity among 

Grignard, organolithiums and organocopper reagents; Reformatsky reaction; Blaise reaction; concept of 

umpolung and base-nucleophile dichotomy in case of organometallic reagents. 

Core Course-VII (LAB)    (60 Lecturers) 

Experiment -1:  Qualitative Analysis of Single Solid Organic Compounds 

A. Detection of special elements (N, S, Cl, Br) by Lassaigne’s test  

B. Solubility and classification (solvents: H2O, 5% HCl, 5% NaOH and 5% NaHCO3)  

C. Detection of the following functional groups by systematic chemical tests:  

aromatic amino (-NH2), aromatic nitro (-NO2), amido (-CONH2, including imide), phenolic –OH, carboxylic 

acid (-COOH), carbonyl (-CHO and >C=O); only one test for each functional group is to be reported.  

D. Melting point of the given compound 

E. Preparation, purification and melting point determination of a crystalline derivative of the given 

compound 

F. Identification of the compound through literature survey. 

Each student, during laboratory session, is required to carry out qualitative chemical tests for all the 

special elements and the functional groups with relevant derivatisation in known and unknown (at least 

six) organic compounds.  

Students must also calculate percentage yield, based upon isolated yield (crude) and theoretical yield. 

B. Purification of the crude product is to be made by crystallisation from water/alcohol, crystallization 

after charcoal treatment, or sublimation, whichever is applicable.  

C. Melting point of the purified product is to be noted.  


