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-------------------------------------------------------------------------------------------- 
 

Q.1Answer the following questions.                               (2 Marks each) 

1. Define Kinetically controlled reactions 

2. Define thermodynamically controlled reaction 

3. Why low temperature and high temperature favours Kinetic and 

thermodynamic control simultaneously 

4. Give the formula to calculate energy in cyclic system 

5. What is supramolecule 

6. Fullerene shows how many resonance structure 

7. For allylic halogenation which reagent is used 

8. What are the benzanoide and non benzanoid compounds 

9. What is the structure of AIBN.Give its structure. 

10. What is Wittig reaction 

11. Define Non-classical carbocation 

12. Give the structure of ferrocene exaplain its aromaticity 

13. What is Pschorr ring closure 

14. State Huckels rule 

15. In Wittig reaction which intermediate is used? 

16. Which Kinetically controlled product in case of the Diels Alder reaction 

17. What is Neighbouring group participation 

18. What is the long form of ESR.which reactive intermediate is detected using 

this technique 

19. What are the different types of free radical reaction. 

20. What is Auto-oxidation. 

21. What changes takes place on allylic alkene when NBS in presence of light 

is used. 

22. What are the Creyptands 



23. What is Hunsdiecker reaction. 

24. Who Synthesised Crown ether for the first time ? 

25. Cyclopropyl cation is which type of compound ? 

26. Draw potential Energy curve for Sulphonation of Naphthalene. 

27. How many Oxygen atoms are present in 18 crown 6 ?  Draw  its structure 

28. Exaplain  Aromaticy in  Naphthalene 

29. In six membered  cyclic system no. of NBMOs are   

30. What is the kinetically controlled product of wittig reaction with 

unstabilized ylide explain with one example of it. 

 

Q.2 Answer the following (6 Marks Each) 

          

1. Explain sulphonation of Naphthalene at low and High temperature   

respectively.                                                             

2. Explain Non-classical carbocation with respect to Formation,     

stability and reactivity 

3. Calculate delocalization energy of the following    

i) 

H
-

        ii) 

+

+
 

4. Explain Synthesis and applications of catenanes    

5.  Calculate charge density of the following     

  

i) 

CH
2

*

       ii)  

6. Predict the products giving suitable mechanism    

 

i) 
CH

3

CH

NBS/CCl
4

hv
 

ii) 

CH
3 NBS/CCl

4

hv
 

CH
2

*



iii)  

7. Write note on Cyclodextrins 

8. Give the synthesis of 18- crown-6 and 12-crown-4. 

9. Explain auto oxidation, coupling of alkynes with suitable examples 

10.  write note on the Sandmeyer reaction and Gattermann reaction 

11.  Write the Kinetic and Thermodynamic control in case of the  enolization  

Reaction    

12.  Explain Buckminster fullerenes and cryptands . 

13.  Calculate delocalization energy of the following.    

  

i)  

H
-

  ii)  

14.  Explain Buckminster fullerenes and Rotaxanes. 

15.  Predict the products giving suitable mechanism.     

i) 

O

OAg
Br

2

            ii)  

iii)  

16. Explain kinetic and thermodynamic control in Friedel-Crafts reaction. 

17.  Explain kinetic and thermodynamic control in witting reaction.   

18. Calculate reactivity index of the following α and ß substitution on  

Naphthalene 

19. Define annulene and give synthesis of [16] annulene and [18] annulene 

20.  Explain catenanes and rotaxanes with respect to synthesis and applications   

21. Explain kinetic and thermodynamic control in Diels Alder reactions and     

Nitration of naphthalene        

22.  Explain Sandmeyer’s reaction and Free radical rearrangement with     

     suitable  examples. 

23. Explane various routes for synthesis of tropone and , ferrocene 

24. Explain free radiacal substitution mechanism and mechanism on aromatic                      

Substrate 

O

OH AgOH

Br
2
Na/Dry ether

O

OH AgOH

Br
2
Na/Dry ether



25. Explain mechanism of action of NBS. 

26. Exaplain aromatic,non aromatic and antiaromatic compounds with suitable      

Examples 

27. Explain Cyclodextrins, calixarenes with suitable examples. 

28.  Explain calculation of energies of orbitals in  cyclic system with suitable 

example 

29. Explain arylation of aromatic compounds by diazonium salt using free 

radical mechanism. 

30. How free radical reaction initiated.Explain glacer reaction with 

mechanism. 

Q.3. Answer the following questions (4 Marks each). 

1. Write note on Host-Guest approach.    

2. Explain Sandmeyer’s reaction with suitable examples       

3. Explain endo and exo product formation in Diels Alder reactions at     

different temperatures.  

4.  Write note on NBS reagent.   

5. Write note on Gomberg-Bechmann reaction. 

6. Write note on Englinton and Glaser reaction. 

7. Write note on Heteroannulenes  

8. Explain calculation of delocalization energy by using PMO theory  

With different examples.    

9. Calculate reactivity index of the following α and ß substitution on  

Naphthalene 

10. Write note on Host-Guest approach.  

11. Write note on Free radical Reaction.  

12. Explain Synthesis and applications of  catenanes 

13. Give the difference between Kinetically and Thermodynamically 

controlled product 

14.  Write note on the Wittig reaction 

15.  Write note on crown ether           



16.   Write note on NGP using  free radical mechanism 

17. Calculate charge density 

CH
2

-

 

18. Explain coupling of Alkyne using suitable mechanism 

19.  Explain reactivity for aliphatic and aromatic substrates at a bridgehead 

using free radical mechanism.    

20.  Explain various routes for synthesis of tropone  

21.   Calculate Charge density of following 

                          CH2
CH2

+

           
22. Write note on PMO theory. 

23. Explain weither the [10] Annulene is aromatic or non aromatic using the 

PMO theory. 

24. Explain the stability difference between antracene and Phenanthrene using 

PMO theory. 

25. Calculate Dewar Refractivity index in Phenanthrene. 

26. Calculate delocalization energy of the following. 

1)                     2)  

27. Calculate Dewars Reactivity index using PMO theory. 

1)

*

*

*

,                            2) 

* *

 

28. Calculate delocalization energy of following compounds. 

           

+

 

29. Explain reactivity of antracene at 1 position 



30. Calculate energies of orbital in benzene and 1, 3-butadiene. 

31. Predict the product of reaction. 

a)

COOMe

COOMe

Na/Xylene

 

b) 

COOAg

Br2

 

32. Explain the concept of Alternant and non-alternant hydrocarbon with 

suitable example. 

33. Write note on Fullerenes 

34. Write note on Dewars reactivity numbers. 

35. Write note on Huckel theory of Aromaticity. 

36. Calculate delocalization energy of benzene and 1,3,5-hexatriene. 

37. Predict the product of reaction. 

a) 

I
TBTH

AIBN
b) 

NBS

hv/Trace HBr  

38. Write note on Annulenes. 

39. Write note on Ionophores. 

40. Write note on tropolone azulene, 

41. Write note on ESR technique. 

42. Explain the effect of solvent on reactivity of free radical. 

43. Explain oxidation of aldehyde to carboxylic acid by free radical 

mechanism. 

44. Write note on the free radical rearrangement reaction 

45. Write note on the Antioxident. 

 

 

 



 

 



 

 

 

 

M.Sc. – II (SEM -IV) Examination 

                                     Organic Chemistry 

                          Stereochemistry (MOCT 402) 

Question bank 
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Q.1 Answer the following questions.         
                               

1. What is Crams rule? 

2. What is Octant rule? 

3. Cyclobutane exists in which form? draw its Structure. 

4. Which compounds are known as spiranes? 

5. Which substrate used in sharpless epoxidation ? 

6. In between sp
2
 and sp

3
 Hybridization which hybridization is favoured for the 3 and 4 

membered ring? 

7. What is Bredt’s  rule? 

8. What are Allenes?Give  1 example of it. 

9. Which formula is used to calculate enantiomeric excess and Diastereomeric excess? 

10. Which catalyst is used in the sharpless epoxidation?  

11. Cyclobutane exists in which form? draw its Structure.        

12. Concept of ‘I’ strain is given by which scientist? 

13. Which compounds are known as spiranes? 

14. Give the stability order of cyclohexane conformation  

15. In between sp
2
 and sp

3
 Hybridization which hybridization is favoured for the 5 and 6 

membered ring 

16. Define Asymmetric synthesis. 

17. Which catalyst is used in the Sharpless epoxidation reaction 

18. Define chiral auxillary 

19. Which reagent is responsible for to maintain chirality in product in case of the 

sharpless epoxidation. 

20. Which hybridization is favoured for 7 and 8 membered ring. Give reason of it. 



21. Give the names of methods which are used to synthesise large rings. 

22. Draw the newmann projection of Boat conformation. 

23. t.butyl cyclohexane exists in which conformation  only and give reason for it. 

24. Pyrolysis of Thorium salt of dibasic acid to give cyclic ketones in which method 

illustrate with one example. 

25. For eight membered ring which onformation is the most stable conformation.draw its 

structure. 

26. State Felkin rule. 

27. The configuration of alicyclic ring system is determined using which 

method.illustrate with one method. 

28. Why the boat conformation of cyclohexane is highly strained . 

29. Give the examples of  optically active compound that does not contain asymmetric 

centre. 

30. How dipole moment determines configuration explain with one example. 

Q.2 Answer the following. (6 marks each)                                                                                                                                                                                                                                                          

1. Explain Felkin Anh Rule     

2. Explain Methods of synthesis of larger rings                                                    

3. Explain Felkin Anh control in case of the Dolastatin drug synthesis                                                  

4. Explain stereochemistry of different forms of Phenanthrene                           

5. Explain ‘I’ strain concept                                                                                                                                                                                                                                                                                                                                             

6. Explain the conformations of Cyclohexane    

7. Explain Crams Rule                                                                                                                                                                                                                                                                                                                                                                           

8. Explain determination of conformation using study of physical properties , Dipole 

moment and IR studies                                                                                             

9. Explain Stereoselective reaction                                                                                                                                                                                                                           

10. Explain the effect of conformation on reactivity of Cyclohexane                     

11.  Explain stereochemistry of Different forms of Decalin . 

12. Explain stereochemistry of different forms of Perhydrophenanthrene   

13. Explain effect of conformation in case of the neighbouring group participation 

reaction 



14.   Predict the product of reaction.  

         

15. State and Explain curtin Hammett principle 

16. Give an account with suitable example stereo specific and stereoselective synthesis. 

17.  Explain the applications of O.R.D.   and CD curve. 

18.  Explain the stability of the ring as a function of ring size and nature of ring 

substitution. 

19. Discuss stereochemistry of biphenyl and bridged ring system. 

20. Explain the methods of chiral synthesis involving Hydroboration and Hydride donar. 

21. Explain effect of conformation in medium sized ring. 

22. Explain effect of conformation in case of the rearrangement reaction 

23. Describe following methods to assign configuration of diastereomers. 

a)Study of physical property b)chemical transformation. 

24. Explain the types of bridged ring system. 

25. Assign the configuration 

a)      , b)  

26. Assign the configuration   a) ,b)   



27. Assign the configuration   a)   b)  

28. Assign the configuration  

a)  

  b)    

29. Assign the configuration. 

a)          b)  

30.Predict the product of reaction. 

a)                           

       b)  

 

 



 

Q.3 Answer the following questions. (Four Marks each) 

1. Assign the configuration of following                                                                                                                                               

                                                                                                                                                       

2. Assign the configuration of spiro compound                                                                          

 

3. write note on conformation of Monosubstituted Cyclohexane                     

4. Write the effect of conformation in case of the ionic elimination rection                                                                                                                                                                                                                   

5. Explain Determination of Configuration using Testing of resolvability in alicyclic 

ring system                                                                                                                                                                                                                                                                                        

6. Write note on Sharpless Epoxidation.                                                                                                                                                                                                                                            

7. Write short note on Enantioselective Alkylation of Chiral hydrazones                                                                                                                                                                                                                        

8. Write note on the Molecular elimination reaction .                                                                                                                                                                                                                            

9.  Assign the configuration of Biphenyl.  

      

10. Write note on shapes of the rings other than six membered ring 

11. Assign the configuration of following 

 

12. Explain Felkin Anh rule for chelating type of the ligand    

13. Write the effect of conformation in case of the Intramolecular rearrangement 

14. Explain the optical activity of Allenes and Biphenyls 

15. Explain Haloketone  rule      

16. Write note on cotton effect    

17. Write note on the nomenclature of  bridged ring system                                                                                                                                                                                         



18. Write note on Atropisomerism 

19.  Write note on Octant rule 

20. Write note on Enantiomeric excess and Optical purity    

21. Explain Stereochemistry of compounds with no asymmetric carbon atom                                                                                                                                                                                                                                 

22.    Prediact the product of reaction 

CH3

OH

+DET

Potassium t.butoxide

 

23. Prediact the product of reaction  

-DET

Potassium t.butoxide

OH

CH3

 

24.   Prediact the product of reaction  

                       

H5C6 O

H NH2.HCl

C6H5

+ ClC6H4Mg Br

 

25. Explain enantioselectivity in case of the aldol reaction. 

26. Explain enantioselectivity in case of the Diels alder reaction 

27. Write note on Allene 

28. Write a note on spiro compound 

29. Write a note on Biphenyl 

30. Write note on akial haloketone rule. 

31. Predict the product of reaction  

a)  

      b).  

 

32.Predict the product of reaction. 



a) b)  

33.Predict the product of reaction. 

a) b)  

34.Write note on ease of ring formation. 

35.Explain the shapes of five membered ring. 

36.Predict the product of reaction. 

 

37.predict the product of reaction with mechanism. 

 

38.predict the product with mechanism. 

    

39.Predict the product with mechanism. 

 

40. predict the product of reaction. 

 

41.Predict the product of reaction with mechanism. 

 



42.predict the product of rection with mechanism. 

 

43.Predict the product of reaction  

 

44.Predict the product of reaction. 

 

45.Predict the product of reaction. 
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M.Sc. Part-II (Sem–IV) Examination. 

Organic Chemistry (MOCT 403) 
Chemistry of Natural Products. 

Subject Code: 91109 
Question Bank 

---------------------------------------------------------------------------------------------------------------------

1.  Answer the following questions:2 Mark each.              

1. Define terpene and terpenoide.   
2. Give two examples of sesquiterpenes.  
3. Deficiency of biotine causes which disease?     
4. How will you convert of Morphine into Codeine? 
5. Draw the structure of zingiberene? 
6. What happened when Carvone on treatment with H3PO4? 
7. Define isoprene rule.   
8. Give two examples of alkoloids.  
9. Deficiency of vitamin A causes which disease?     
10. Draw the structure of Cholesterol? 
11. Draw the structure of Iso Caryophyllene. 
12. Define terpinoids.   
13. Give two examples of indole group alkoloids.  
14. Deficiency of vitamin D causes which disease?     
15. How will you convert of Codeine into Morphine? 
16. Draw the structure of β Caryophyllene. 
17. What happened when santonamine on treatment with acid? 
18. How will you convert Carvone in to carvcol? 
19. Deficiency of vitamin D causes which disease?     
20. Deficiency of vitamin E causes which disease?     
21. Give two examples of diterpenes. 
22. Give two examples of monoterpenes. 
23. Give two examples of tetraterpenes. 
24. Draw the structure of lysine.  
25. Draw the structure of tyrosine. 
26. Draw the structure of tryptophan. 
27. Draw the structure of pyridine. 



28. Draw the structure of morphine. 
29. Which are the different classes of Terpenoids? 
30. Draw the structure of β-cuparenone. 

 

2.  Long answer questions. 6 marks each. 

1. Write the Synthesis of - Caryophyllene. 

2.  Discuss synthesis of Morphine.       

3. Give the synthesis of Cholesterol.       

4.  Give biosynthesis of IPP by mevalonate pathway.    

5.  Write the Synthesis of α-santonin.      

6. Discuss synthesis of Reserpine. 

7. Give the synthesis of Testosterone.       

8.   Give biosynthesis of IPP by acetate pathway.    

9. Give the synthesis of Estrone.       

10.  Give biosynthesis of biotin.   

11. Give the synthesis of Androsterone. 

12. Write the Synthesis of Abietic acid. 

13. Write the Synthesis of Zingiberene. 

14. Discuss in classification and physiological effects of PG . 

15. Explain detailed synthesis of PGE2. 

16. Discuss synthesis of cortisone. 

17.  Write biosynthesis of Vitamin B2. 

18. Give synthesis and structure of B1. 

19. Give synthesis and structure of B6. 

20. Give biogenesis of ornithine. 

21. Give biogenesis of lysine. 

22. Give biogenesis of tyrosine. 

23. Give biogenesis of tryptophan. 



24. Give biogenesis of pyridine. 

25. Give biogenesis of indole type alkaloids. 

26. Explain detailed synthesis of PGF2. 

27. Write shikimate pathway of cinnamic acids. 

28. Write shikimate pathway of lignans.   

29. Write shikimate pathway of coumarins. 

30. Write shikimate pathway of flavonoids.     

3. Short answer questions, 4 marks each.   

        A. Give structure determination of following natural product. 

1. Reserpine 
2. α-santonin 
3. Abietic acid  
4. Morphine 
5. - Caryophyllene 
6. Testosterone 
7. Zingiberene 
8. Carvone 
9. β-cuparenone 
10.  Estrogen 

B. Write a note on following.        

1. Isolation of Natural product. 
2. Classification of terpenes. 
3. Physiological effects of Prostaglandins. 
4. Biological functions of VitaminB6. 
5. Deficiency of Vitamin B2. 
6. Biological functions of Vitamin D  
7. Biological functions of Vitamin E 
8. Stereochemistry of Reserpine. 
9. Write note on isoflavonoids. 
10. Write note on flavonoids. 
C. Give mechanism of following transformation.    



1. Codeine to N-norcodeine    
2. Santonamine to hyposantonin 
3.  Haworth synthesis of Retene   
4.  Santonin to demotorposyntonin 
5. Isoreserpine to reserpine.    

 
D. Short answer questions.  
1. Write difference between primary and secondary metabolites. 
2. Explain biosynthesis of Vitamin A.  
3.  Discuss synthesis of Estrone.      
4. Explain biosynthesis of vitamin B1.      
5. Discuss synthesis of cortisone. 
6. Calculate λmax of Abiotic Acid and its structure. 
7. Calculate λmax of Zingiberene its structure. 
8. Discuss synthesis of Progesterone. 
9. Write note on bisabolene.  
10.  Give classification of Prostaglandins. 
11. Write note on eudesman.  
12. Write note on steroids. 
13. Write note on cholesterol. 
14.  Discuss synthesis of lysine. 
15. Discuss synthesis of tyrosine. 
16. Discuss synthesis of tryptophan. 
17. Discuss synthesis of pyridine. 
18. Write note on vitamin B1. 
19. Write note on vitamin B2. 
20. Write note on vitamin B6. 
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                                           Question Bank 

 

 

Answer the following Questions:                                                         2 Marks 

1. Define Agrochemicals? And give its examples. 

2. Write uses of Carbaryl. 

3. State any four uses of Musk. 

4. Give two examples of Pharmaceuticals with their structure. 

5. Write examples chromophore and auxochrome. 

6. Define Polymerization with its general reaction. 

7. Draw structures of Ziram and Zineb. 

8. Write any four common uses of organophosphorus pesticides. 

9. Draw flow diagram of Quaker process for manufacturing of furfural. 

10. Define Dye. And give its examples. 

11. Give examples of Acid dyes and Basic dyes. 

12. Write properties of polypropylene. What is plant growth regulators? Give its 

examples. 

13. Draw structure of JH1 and give its properties. 

14. State any four applications of vanillin. 

15. Which catalyst used in Wacker process and give its hybridization? 

16. Nitration of alpha naphthalene give which product? 

17. Nitration of anthraquinone at 50-degree Celsius gives which product? 

18.  Give reaction of co-catalyst regeneration in wacker process. 

19. Write reaction of free radical formation in chain initiation step. 

20. Write any four uses of 2-phenylethyle alcohol. 

21. Draw structural formula of vanillin and give its molecular formula. 

22. Write carbene formation step in Reimer-tiemann reaction. 

23.  What is fermentation process. 

24. Write two properties and two uses of Malathion. 



25. Draw structure of Monocrotophas and Mevinphos. 

26. Draw general structure of pyrethroids. 

27. What is nitration and which reagents used for nitration. 

28. Give poly vinyl acetate formation reaction. 

29. What is suspension polymerization. 

30. Write any four properties of polypropylene. 

 

 

Answer the following Questions:                                                         4 Marks 

1. Write note on synthetic rubbers. 

2. Explain mechanism of polymerization. 

3. Give Synthesis of polypropylene. 

4. Write note on pheromones. 

5. Write note on vanillin. 

6. Explain azo - dyes and reactive dyes. 

7. Give synthesis of Baygon and its applications as pesticide. 

8. Explain manufacturing a citric acid from molasses. 

9. Write note on optical brighteners. 

10. What is plant growth regulators? Give synthesis of any one plant growth 

regulator. 

11. Explain process of manufacturing of furfural from bagasse. 

12. Write mechanism of Oxo process. 

13. Write note on oxyphenbutazone. 

14. Give Synthesis of any one of dye intermediate. 

15. Which ingredients used in perfume? And write Applications of 2 - 

phenylethyl alcohol and Musk in perfumery 

16. What is pyrethroid? And give synthesis of Allethrin. 

17. Explain diazotization reaction of dye intermediate. 

18. Write note on Insect repellents. 

19. Explain synthesis and properties of carbaryl. 

20. Write synthesis of dimethoate and phorate. 

21. What is insect repellent give synthesis of N, N diethyl 3-methyl benzamide. 



22. Give synthesis and uses of ethophan. 

23. Give synthesis of musk ketone. 

24. Write synthesis of ethambutol. 

25. Write note on fermentation process. 

26. Explain organic synthesis of Ionones. 

27. Explain nitration in Benzene and Aniline. 

28. Write note on nitration of naphthalene sulphonic acid. 

29. Give mechanism of sulphonation reaction in toluene and alpha naphthyl 

amine. 

30. Write synthesis of Nylon-66. 

31. Write note on polystyrene-resin. 

32. Explain polyesters in brief. 

33. Explain co-polymerization. 

34. Give synthesis of any one azo dye. 

35. Give synthesis of any one dispersed dye. 

36. Give synthesis of any one reactive dye. 

37. Write note on PVC. 

38. Write mechanism of wacker process. 

39. Write mechanism of Styrene-butadiene. 

40. Write note on optical brighteners. 

41. Write manufacture process of butyl acetate from ethanol. 

42. Give synthesis of butyl polyisoprene. 

43. Write note on plasticizer. 

44. Write difference between aerobic and anaerobic process. 

45. Write on classification of dyes. 

 

Answer the following Questions:                                                         6 Marks 

1. What is carbamate pesticide? Give Synthesis of any two carbamate 

pesticides. 

2. Write synthesis of synthetic Musk. 



3. What are pheromones? Give Synthesis of any two pheromones. 

4. Write Synthesis of Ionones by chemical method and Biosynthesis method. 

5. What is Wacker process explain in detail with its application? 

6. What is dye? Write its classification based on their application to fibers.  

7. What is organophosphorus pesticide? Give Synthesis of Monocrotophos and 

dimethoate pesticide. 

8. Give Synthesis of 2 - phenylethanol and give its applications. 

9. What is dye? Write its classification based on their chemical constituents. 

10. What is Wacker process explain in detail with its application? 

11. Give synthesis and applications of any two Insect repellents. 

12. Give Synthesis and applications of Beridryl and Ethambutol. 

13. Give Synthesis of Juvenile harmone. 

14. Give Nitration and sulphonation reaction of any two dye intermediates. 

15. Explain in brief musk. 

16. Explain synthesis of vanillin. 

17. Explain plant growth regulators. 

18. Give synthesis of any two pyrethroids.  

19. What is organophosphorus pesticide? Give Synthesis of Malathion and 

Phorate pesticide. 

20. Explain synthesis of oxyphenbutazone. 

21. Give diazotization reactions of any thee dye intermediate. 

22. Give synthesis of reactive dye, azo dye and disperse dye. 

23. Give nitration mechanism of mesitylene and chlorobenzene. 

24. Explain Bechamp process for iron reduction. 



25. What is sulphide reduction and Zinc reduction? 

26. Give synthesis of amino J-acid and amino G-acid. 

27. Explain mechanism and applications of oxo process. 

28. Give synthesis of polyvinyl acetate and polyvinyl alcohol. 

29. Give synthesis viscose rayon and polyamide. 

30. Write note on synthetic rubbers. 

 





 


