13.4 & 13.5 Isomerism and Carbonyl Compounds Part II
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Section A

1.
This question refers to the reaction sequence below.
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Which one of the following is not involved in the reaction sequence?

A
esterification

B
hydrolysis

C
nucleophilic addition

D
reduction

	
	
	
	
	
	
	
	
	Answer:
	


2.
Butan-1-ol was converted into butyl propanoate by reaction with an excess of propanoic acid. In the reaction, 6.0 g of the alcohol gave 7.4 g of the ester. The percentage yield of ester was

A
57

B
70

C
75

D
81
	
	
	
	
	
	
	
	
	Answer:
	


3.
Which compound is formed by the reaction of ethane-1,2-diol with an acid?

A
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	Answer:
	


4.
Which one of the following types of reaction is not involved in the above sequence?
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A
halogenation

B
acylation

C
reduction

D
oxidation

	
	
	
	
	
	
	
	
	Answer:
	


5.
Which one of the following types of reaction mechanism is not involved in the above sequence?
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A
free-radical substitution

B
nucleophilic substitution

C
elimination

D
nucleophilic addition-elimination

	
	
	
	
	
	
	
	
	Answer:
	


6.
Which compound is formed by the reaction of an alcohol with epoxyethane?

A
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	Answer:
	


For this question one or more of the options given may be correct. Select your answer by means of the following code

	Directions summarised

	A
	B
	C
	D

	(1), (2) and (3)
only correct
	(1) and (3)
only correct
	(2) and (4)
only correct
	(4) only
correct


7. 
Correct statements about 2-bromo-2-methylpropane include

(1)
it is a secondary haloalkane.

(2)
it exhibits hydrogen bonding between molecules.

(3)
it has an Mr of 138.

(4)
it forms 2-methylpropene when heated with ethanolic NaOH.

	
	
	
	
	
	
	
	
	Answer:
	


8. 
Correct statements about intermolecular forces include

(1) CH3CH2OH molecules have van der Waals’ forces and permanent dipole-dipole attractions only.

(2) (CH3CH2)3N molecules have van der Waals’ forces and permanent dipole-dipole attractions only.

(3) (CH3CH2)2CO molecules have van der Waals’ forces and hydrogen bonds only.

(4) CH3CH2Cl molecules have van der Waals’ forces and permanent dipole-dipole attraction only.

	
	
	
	
	
	
	
	
	Answer:
	


Total 8 marks
Section B
9.
Butenedioic acid has the formula HOOC-CH=CH-COOH

(a) Describe a simple test in each case to show that butenedioic acid is

an acid;

Test ……………………………………………………………….

Result  …………………………………………………………..

(i) unsaturated.

Test ………………….………………………………………….

Result  …………………………………………………………..

(4)

(b) Draw the structure of the cis-isomer of butenedioic acid and give two reasons which together explain why butenedioic acid shows geometrical isomerism

Structure
Reason 1 ………………………………………………………………….

Reason 2 ………………………………………………………………….

(3)

(c) Draw the structure of the organic product formed when butenedioic acid is warmed with an excess of ethanol in the presence of a small amount of concentrated sulphuric acid

(2)

(d) Outline a mechanism for the reaction of butenedioic acid with hydrogen bromide.

(4)

TOTAL 13 marks

10.
(a)
Outline a mechanism for the reaction of CH3CH2CH2CHO with HCN and name the product.

Mechanism

Name of product ......................................................................................................
(5)

(b)
Outline a mechanism for the reaction of CH3OH with CH3CH2COCl and name the organic product.

Mechanism

Name of organic product .........................................................................................
(5)
 (Total 10 marks)

11.
(a)
(i)
Write an equation for the reduction of pentan-2-one by aqueous NaBH4 

to form pentan-2-ol

Use [H] to represent the reductant.

…………………………………………………………………………….

(ii)
Name and outline the mechanism for this reaction.

Name of mechanism …………………………………………………… 
Mechanism
(i) State why the pentan-2-ol produced in this reaction is not optically active

…………………………………………………………………………….

(7)

(TOTAL 7 marks)
12.
Consider the following reaction scheme and answer the following questions
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(a)
The reaction of compound C and D produces E.

(i) Draw the graphical structure of E.

(1)

(ii) State the compound type to which E belongs.

…………………………………………………………………………….

(1)
(b)
Compound F may be prepared by the reaction of A with hydrogen gas in the presence of a platinum catalyst.

(ii) Give the name of compound F.

…………………………………………………………………………….

(1)

(iii) Suggest the type of reaction involved in the conversion of A to F.

…………………………………………………………………………

(1)

(c)
Compound D and F react readily together.  Write an equation for the reaction between them

………………………………………………………………………………………………………………………………………………………………………….

(2)

(TOTAL 6 marks)

13.
(a)
(i)
Write an equation for the formation of ethylamine from ethanenitrile.




 ………………………………………………………………………….

(ii)
Suggest a suitable reagent, or a combination of reagent and catalyst, for this reaction


…………………………………………………………………………….

(2)
(b)
State the type of reaction taking place between ethylamine and an excess of bromoethane.  Give the structures of the three organic products obtained form this reaction


Type of reaction …………………………………………………………………



Product 1


Product 2



Product 3

(4)

(c)
Suggest the mechanism to show how the molecules of ethylamine and hydrogen bromide react together.

(3)

(d)
Suggest why ethanamide, CH3CONH2, is a weaker base than ethylamine.


………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

(2)

(e)
Write an equation for the formation of compound CH3CONHCH2CH3 from ethylamine and a suitable reagent.  Name and outline the mechanism for this reaction.


Equation ………………………………………………………………………….


Name of mechanism ……………………………………………………………..

(7)

TOTAL 18 marks
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