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Question 1 

(a) Identify and then name every functional group in each of the following compounds: (9) 

(ii)(i) 

(iii) OH (iv) 

(b) Rank the following alkyl halides in order of decreasing reactivity in; 

(i) SN1 mechanism 

(ii) SN2 mechanism 

r 
H3C-f-CH2CH3 r 

CH3CH2CHCHzCH3 
CH3 (6) 

(c) Show all the steps of the following reaction by SN1 mechanism. 

fHcH3 3 

1 H20 
CH3CH2i-Br .. CH3CH2f-OH 

C~ C~ (10) 

Question 2 

a) Define the following stereochemical terms (10) 

(i) Diastereomers 

(ii) Chiral centre 

(iii) Racemic mixture or racemate 

(iv) Chiral molecule 

(v) Meso compound 

b) Identify each of the following as Ror S, and show the priorities assigned to each ligand (6) 
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H-C=O 

H~+ 
iii) COOH 

c) How many stereoisomers of 2,3-butanediol are possible? Draw them. (4) 

d) What is racemic resolution? (2) 

e) Describe one method for resolving a racemate (3) 

Question 3 

a) What is the general formula for an alkane? (2) 

b) Give the molecular formulas for alkanes with: (4) 

i. Four C's 


Ii. Seven C's 


iii. 	 Ten C's 

iv. 22 C's 

c) Define an alkyl group and give the formula for each of the following alkyl groups (4) 

i. Butyl 

Ii. Propyl 

d) Provide a structural formula for CH3CH2C(CH3hCH2CH(CH3h, and define and identify all 

the primary (1"), secondary (2"), tertiary (3") and quaternary (4") carbons. (5) 

e) Define the term conformation. (6) 

i. 	 Name and draw the conformations of ethane with the lowest and 

highest energies at room temperature. 

f) 	 Write the structures of all the alkenes that can be hydrogenated to form 2­

methypentane. (4) 

Question 4 

(a) 	 Account for each ofthe following observations: 

(i) 	 The boiling points of phenol and toluene are 182"C and 110.6"C, respectively, 

even though they have almost the same molecular weight (5) 

(ii) 	 Carboxylic acids usually have higher boiling points than alkanes with the same 

number of carbons (5) 
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(b) Write the equations for the reaction of 1-heptanol with 

(i) 	 Pyridiniumchlorochromate (Pcq in dichloromethane 

(ii) 	 Acidified potassium dichromate (10) 

(c) 	 Explain the reaction of Tollen's reagent with butanal and how this reaction could be 

used to differentiate butanal from butanone (5) 

Question 5 

(b) 	 Give a brief description of how the following classes of compounds could be separated: 

(i) 	 Secondary alcohols and tertiary alcohols 

(ii) 	 Phenols and carboxylic acids 

(iii) 	 Aldehydes and ketones 

(iv) 	 Primary amines and tertiary amines (8) 

(c) 	 Outline the synthesis of 4-octanol (CH3CH2CH2CH(OH)CH2CH2CH2CH3) from butanal 

(CH3CH2CH2CHO) and butylmagnesium bromide (CH3CH2CH2CH2MgBr) (5) 

(d) 	 (i) How would you prepare phenylmagnesium bromide? (4) 

(ii) 	 What would be the product of the reaction of phenylmagnesium bromide with 

each of the following reagents? 

1. H20 

2. ~HsCOCI 

3. H2CO 

4, (8) 

Question 6 

a. Classify these reactions as additions, eliminations, substitutions or rearrangements 

a. CH3Br+ KOH -7 CH30H + KBr 

b. CH3CH20H -7 H2C=CH2+ H20 

c. H2C=CH2+ H2 ~ CH3CH3 	 (3) 

b. 	 Which ofthe following would you expect to behave as electrophiles and which as 

nucleophiles? 

(i) 	 H+ 

(ii) 	 HO. 

(iii) 	 Br + 
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(iv) 	 CO2 

(V) 	 NH3 

(vi) 	 Mg2+ 

(vii) 	 (7) 

c. 	 Which reagent in each pair will react faster in an SN2reaction with hydroxide ion? (6) 

i) .. CH3Br 01: CH3L 

ii) (CH3hCCI or CH3C1 

iv) H2C=CHBr or H2C=CHCH2Br 

c. 	 The hydrolysis of 2-iodo-3-methylbutane yields a tertiary alcohol as the major product. 

Provide an equation, with mechanism, for this reaction and explain why the tertiary 

alcohol is the major product. Also, give the name and struct!:lre of both the major and 

minor products. (9) 
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