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COURSE TITLE: ORGANIC CHEMISTRY II 
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TIME:






EXAM SESSION: 


INSTRUCTIONS:

1. Answer question 1 (Compulsory) in section A and ANY other 2 questions in Section B.
2. Candidates are advised not to write on the question paper.
3. Candidates must hand in their answer booklets to the invigilator while in the examination room.

4. Some important information, formulas and the periodic table are found on the last page of this question paper 
QUESTION 1

(a)    Draw structures corresponding to the names given below;

(10 marks)


i)   3,5-dimethylbenzoic acid


ii)  1-methyl-2,4benzenediamine


iii) 1-phenyl-3-methylpentane


iv)  3,5-dibromoacetophenone


v)   2,4,6-trimethylbenzene

 (b)   Give the IUPAC names of the following compounds;


(5 marks)  
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(c)
Define the following terms;





(5 marks)



(i)   Racemic modification



(ii)  Stereogenic centre



(iii)  Meso compound



(iv)  Enantiometrically pure substances



(v)   Solvolysis reaction 

(d)      Use the information in the table below to answer the following questions;
	Single Bond
	Energies kJ/mol

	C-H
	414

	C-C
	347

	O-H
	464

	N-H
	389

	N-N
	159

	H-H
	

	Multiple Bonds
	Energies
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	946

	O=O
	498

	C=O
	804


Estimate the enthalpies of formation of;


i)  Hydrazine (N2H4) from N2 and H2

ii) Ethene (C2H4) given that Hcombustion = 1323 kJ/mol

(8 marks)
 (e)    State any two features of aromaticity of benzene


(2 marks)
SECTION B (40 MARKS):  


ANSWER ANY TWO QUESTIONS FROM THIS SECTION-EACH 

QUESTION CARRIES 20 MARKS

QUESTION 2
(a) Complete the following reactions giving the necessary reagents and reaction conditions.

(10 marks)
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(b)    Give the mechanism for the reactions in (a) (i) and (ii) above.


(10 marks)

QUESTION 3

 (a)     Assign R,S configurations to the stereogenic centres in the following molecules: (4 marks)
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(b)   Which of the following compounds/ions are aromatic? Explain your answer.
      (4 marks)
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(c)    Rank the following in order of decreasing nucleophilicity. Give reason(s) for your answer.
                       CF3-CH2O,   CH3-CH2O,   CH3-CH2-S
 


(4 marks)
 (d)  Propose a mechanism to account for the following reaction; show the structure(s) of all
      intermediates and use curly arrows to indicate the flow of electrons in each step. (6 marks)


               
[image: image7.wmf]+

I

2

A

l

C

l

3

I

I

I

+

+

I

I

I

I

I

I

I

I


(e)   Comment on the percentage composition of products; I, II and III
(2 marks)

QUESTION 4
(a)  Consider the reaction below;
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(i)   How many stereoisomers of the product are possible? Draw them. 

(5 marks)

(ii)  Are the products optically active? Explain your answer.



(2 marks)

          (c)   The following is an illustration of some of the major reactions of benzene.
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 (i)
Give the structures of the compounds A, B, C and D.

(4 marks)


(ii)
Give the product of nitration of C. Comment on your answer.
(2 marks)


(iii)
Give the reagents and the conditions for the reaction I, II, III. 
(4 marks)
(a)   Illustrate using examples one way by which arenes can be prepared.

(3 marks)

QUESTION 5
(a) Give ANY THREE uses of benzene.





(3 marks)

(b)  Calculate the heat of reaction (ΔH) for the following reactions, assuming 

      that in both reactions, bond breakage is homolytic. Comment on the reaction.
(5 marks)
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(c)  Illustrate keto-enol tautomerism using the reaction of 2-butenol with oxonium ion. (4 marks)

(d)  Assign R or S confuguratin to the chirality centers in the following molecule 

      and name them.








       (8 marks)
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