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H3C--,--CH2CH3 

(6) 

Question 1 

(a) 	 Determine the effect, if any, on the configuration of (s)-butanol on performing each of the 

following operations: (3) 

i. 	 Exchanging ligands (groups) across the horizontal bond 

ii. 	 Exchanging ligands across the vertical bond and across the horizontal line at the 

same time 

iii. 	 Exchanging a vertical and horizontal ligand 

(b) 	 Define the following: (6) 

i. 	 Chiral centre 

ii. 	 Dextrorotatory compound 

iii. 	 Meso compound 

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

(i) SNl mechanism 


Oi) SN2 mechanism 


CH3 

(a) 	 Show all the steps of the following reaction by SNl mechanism. Write the names of the 

main reactant and product. 

rH
 
H3C\ 3 


H20 
CHCH2C--Br 

SNI/ \ 
CH3H3CH2C (10) 

Question 2 

a. 	 Draw the structures of the following compounds: (8) 

i. 	 2-chloropropanal 

ii. 	 3-hydroxypentanal 

iii. 	 1,4-pentadiene-3-one 

iv. 	 l,3-cyciopentanedione 

b. 	 Write the intermediates and products of the following reactions (12) 
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ii. 	 OH 

HaC 02N-q'" 	 ~ h NHNH2 
C=O 	 + ~ 1/ --_.. F
I 

HaCH2C 
iii. 	 N02 

c. 	 write the steps for the formation of a hemiacetal from the acid catalysed reaction of 

propanal and ethanol (5) 

Question 3 

(a) 	 Outline the mechanism for the following Friedel-Crafts Alkylation reaction: 

CH3 

I 
CI 	 vCH-CH2CH3I AlCl 3 ~ 

CH3CHCH2CH3 ~ I # 	 + HC] + 

(10) 

(b) 	 Write the structure of the indicated intermediate products and the principal organic 

products of the following reactions: 

0 FeCI1 /CI2 H2S04 /S03.. ? .. ? 

(i) 	 (2) 

0 H2S04 ' HN03 .. FeCI) I Cl2? 	 .. ? 

(ii) 	 (3) 

0 KMnO~ FeBT3 I BTZ.. ? ?•W 
(iii) 	 (3) 

6 H1SO,ISO, • 
(iv) 	 (2) 

(c) Name the following compounds: 	 (5) 
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(i) (ii) 

(iii) 

(v) 

Question 4 

(a) Name the following compounds: (5) 

i. CH3CHCICH(CH3)CH20H 
H H 

HsC-t+CHs 
ii. OH CI 

CH3 

-CfCH2CH3 

HO ~ 
v. 

(b) Why is it not possible to obtain a halide by reacting ROH with a halide ion? (2) 

(c) Give the mechanism for the reaction of (CH3hCCH(CH3)OH with conc. HCI to form 

(10) 

(d) Give the product name and structure for the reaction of 3,3-dimethyl-1-butene with: 

i. an acid and water 

ii. Oxymercuration-demercuration mechanism 

iii. Hydroboration-oxidation (6) 

(c) Which ofthe above reactions is regioselective? Explain your answer. (2) 
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Question 5 

(a) Draw structures of the following compounds: 

(i) 3-aminopropanol 

(ii) N,N-dimethyl-2-aminobutane 

(iii) p-aminobenzoic acid 

(iv) l,S-pentanediamine 

(v) Trimethylamine 	 (10) 

(b) Give the products of the following reactions: 	 (15) 

i. 	 CH3Br + CH3CH1NH1 

ii. 	 CH1=CHCH2Br + (CH3hNH 

iii. 	 PhCH1Br + CH3CH1NHCH3 

CH3CH2jHCH2NHCH3 + 

iv. CH3 

NaNOzlHCI 
--,..... ? 

v. 

--... ? 

Question 6 

a. 	 Outline the synthesis of 4-octanol (CH3CH2CH2CH(OH)CH1CH2CH2CH3) from butanal 


(CH3CH1CH1CHO) and butylmagnesium bromide (CH3CH2CH2CH1MgBr) (10) 


b. 	 Write a valid mechanism for the esterification of benzoic acid and 


ethanol (10) 


c. 	 Explain why carboxylic acids usually have higher boiling points than alkanes with the same 

number of carbons (5) 
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