QUESTIONS ON ALIPHATIC ORGANIC CHEMISTRY – UNIT 4

SECTION A – MILTIPLE CHOICE
1.
Which one of the following reactions involves nucleophilic addition?

A
CH3CH = CH2 + HBr  CH3CHBrCH3
B
CH3CH2CH3 + Cl2  CH3CHClCH3 + HCl

C
CH3CH2CH2BR + NaOH CH3CH2CH2OH + NaBr

D
CH3CH2CHO + HCN  CH3CH2CH(OH)CN

2.
Which one of the following, conversions does not represent a reduction?

A
propene    propane

B
propanal    propan–l–ol

C
propanal    propanoic acid

D
propanone    propane

3.
Which one of the following will undergo nucleophilic addition?

A
hex-3-ene

B
hexan-3-one

C
3-bromohexane

D
hexan-3-ol

4.
The compound lithium tetrahydridoaluminate(III), LiAlH4, is a useful reducing agent. It behaves in a similar fashion to NaBH4. Carbonyl compounds and carboxylic acids are reduced to alcohols. However, LiAlH4 also reduces water in a violent reaction so that it must be used in an organic solvent.


Which one of the following can be reduced by LiAlH4 to a primary alcohol?
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5.
CH2O is the empirical formula of

A
methanol

B
methyl methanoate

C
ethane-1,2-diol

D
butanal

6.
Certain chemical tests were performed on the pain-relief drug ibuprofen. The results of these tests are given in the table below.

	Test
	Result

	Aqueous sodium carbonate
	Effervescence

	Bromine water
	Remained orange

	Acidified potassium dichromate(VI) and heat
	Remained orange

	Fehling’s solution and heat
	Remained blue



Which one of the following functional groups do these results suggest that ibuprofen contains?

A
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7.
Free radicals are involved in the direct conversion of

A
butan-2-ol into butanone.

B
ethyl ethanoate into ethanol.

C
octane into butene.

D
1-bromobutane into butylamine.

8.
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

Use the following table to answer the remaining multiple choice questions:
	Summarised directions for recording responses to multiple completion questions

	A
(i), (ii) and (iii) only
	B
(i) and (iii) only
	C
(ii) and (iv) only
	D
(iv) alone 


9.
Hydrogen bonding exists between molecules of

(i)
NH3
(ii)
HCOOCH3
(iii)
CH3OH

(iv)
HCHO

10.
Which of the following statements about the ant pheromone hex-2-enal, CH3CH2CH2CH=CHCHO, is/are true?

(1)
It undergoes electrophilic addition reactions.

(2)
It can be oxidised to a carboxylic acid.

(3)
It undergoes nucleophilic addition reactions.

(4)
It does not exist in stereoisomeric forms.

11.
Which of the following show(s) an incorrect use of curly arrows?

(i)
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(iv)
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12.
In which of the following pairs could the compounds be distinguished by warming each with acidified, aqueous potassium dichromate(VI)?

(1)
CH3CH2CHO and CH3COCH3

(2)
CH3CH2OH and CH3CHO

(3)
HOCH2CH2OH and CH3COOH

(4)
CH3COCH3 and CH3COOH

13.
Products from the acid hydrolysis of the ester CH3CH2COOCH2CH3 include

(i)
CH3CH2COOH

(ii)
CH3COOH

(iii)
CH3CH2OH

(v)
CH3CH2CH2OH

14.
Amphoteric character is shown by

(i)
Al(OH)3

(ii)
CH3CH(OH)CN

(iii)
H2NCH2COOH

(iv)
MgO

SECTION B – SHORT ANSWERS

15.
(a)
(i)
There are three types of mechanistic step in the reaction of chlorine with methane. Name each type of step and write an equation to illustrate each one.

Name of first type...............................................................................................
Equation.............................................................................................................
Name of second type..........................................................................................
Equation............................................................................................................
Name of third type.............................................................................................
Equation............................................................................................................
(ii)
State why an excess of methane is used in this reaction when chloromethane is the required product.

..........................................................................................................................

..........................................................................................................................

(7)

(b)
Bromoethane can be hydrolysed by warming with aqueous sodium hydroxide. Name and outline a mechanism for this hydrolysis reaction.

Name............................................................................................................................
Mechanism

(4)

 (c)
Soap is manufactured by the hydrolysis of naturally-occurring compounds using  sodium hydroxide. Name the type of compound present in soap and draw the structure of the organic by-product formed when these naturally-occurring compounds are hydrolysed to produce soap.

Type of compound present in soap...............................................................................
Structure of by-product

(3)

(Total 14 marks)

16.
Esters can be hydrolysed by heating with dilute hydrochloric acid to form an alcohol and a carboxylic acid.

(a)
(i)
Name the ester CH3COOCH3
............................................................................................................................

(ii)
Write an equation for the hydrolysis of this ester.

............................................................................................................................

(iii)
Suggest the role of hydrochloric acid in this hydrolysis.

............................................................................................................................

(3)

(c)
State one use of esters other than as a flavouring in foods.

....................................................................................................................................

(1)

(d)
(i)
State how you would find the relative molecular mass of an ester from its mass spectrum.

............................................................................................................................

............................................................................................................................

(ii)
An ester formed by a reaction with butanol has a relative molecular mass of 116. Deduce the molecular formula of this ester.

............................................................................................................................

............................................................................................................................

............................................................................................................................

(3)

(Total 12 marks)

17.
(a)
(i)
Write an equation for the reaction of butan-2-ol with ethanoic acid, showing clearly the structure of the organic product.

(ii)
Name the type of organic compound formed in part (a)(i) and suggest a use for this compound.

Type of compound.............................................................................................

Use.....................................................................................................................

(iii)
Give a homogeneous catalyst for the reaction in part (a)(i) and state the meaning of the term homogeneous.

Catalyst..............................................................................................................

Meaning of homogeneous.................................................................................

...........................................................................................................................

(6)

(b)
Write an equation for the complete combustion of butan-2-ol in an excess of oxygen.

.....................................................................................................................................

(1)

(c)
But-1-ene and other products can be made by the dehydration of butan-2-ol.

(i)
Outline a mechanism for the dehydration of butan-2-ol into but-l-ene.

(ii)
Explain why but-1-ene does not show geometrical isomerism.

...........................................................................................................................

...........................................................................................................................

(iii)
An alternative dehydration of butan-2-ol produces geometrical isomers.
Draw the structure of one of these geometrical isomers and give its full name.

Structure of geometrical isomer

Name.................................................................................................................

(7)

(Total 14 marks)

18.
The molecular formulae of some compounds that can be prepared trom ethanoic acid are given in the scheme below.
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(a)
(i)
Give the name and graphical formula of P.

Name.................................................................................................................

Graphical formula

(2)

(ii)
Give the name of the type of reaction which occurs when P is formed from ethanoic acid.

...........................................................................................................................

(1)

(b)
Ethanoic acid can be obtained from P.

(i)
Give the name of the reagent(s) and state the conditions required.

...........................................................................................................................

...........................................................................................................................

(2)

(ii)
Write a balanced equation for the reaction

...........................................................................................................................

(1)

(c)

State the reagent and reaction conditions that could be used for converting ethanoic acid into Q.

...........................................................................................................................

...........................................................................................................................

(2)

 (d)

Give the name and graphical formula of the amide S.

Name........................................................................................................

Graphical formula...................................................................................

(2)

 (Total 10 marks)

19.
(a)
Draw the structure of ethyl propanoate.

(1)

(b)
Name and outline a mechanism for the formation of ethyl propanoate from propanoyl chloride and ethanol.

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

Mechanism
(5)

(2)

(Total 8 marks)

20.


(a)
Name the compound CH3CHClCOOH

................................................................................................................................

(1)

(b)
The amino acid alanine is formed by the reaction of CH3CHClCOOH with an excess of ammonia. The mechanism is nucleophilic substitution. Outline this mechanism, showing clearly the structure of alanine.

(5)

(c)
The amino acid lysine has the structure
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Draw structures to show the product formed in each case when lysine reacts with

(i)
an excess of aqueous HCl,

(ii)
an excess of aqueous NaOH,

(iii)
another molecule of lysine.

(3)

(Total 12 marks)

21.
(a)
Explain why ethylamine is a Brønsted-Lowry base.

.....................................................................................................................................

.....................................................................................................................................

(2)

(b)
Ethylamine can be prepared from the reaction between bromoethane and ammonia

(i)
Name the type of reaction taking place.

...........................................................................................................................

(ii)
Give the structures of three other organic substitution products which can be obtained from the reaction between bromoethane and ammonia.

Compound 1
Compound 2
Compound 3

(4)

(d)
Write an equation for the conversion of ethanenitrile into ethylamine and give one reason why this method of synthesis is superior to that in part (c).

Equation .....................................................................................................................
Reason ........................................................................................................................

.....................................................................................................................................

(2)

(Total 10 marks)

22.
The polymer poly(chloroethene), commonly known as poly(vinyl chloride) or PVC, can be produced as follows:
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(a)
Using your knowledge of the reaction between bromine and ethene, name and outline a mechanism for Step 1.

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

Mechanism

(5)

(b)
Write an equation for Step 2 showing clearly the structure of the organic product.

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

(1)

(c)
Plasticisers are often incorporated into polymers such as PVC. Name a type of compound used as a plasticiser.

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

(1)

(d)
(i)
Draw the structure of the organic product of the reaction of C2H4C12 with an excess of warm aqueous sodium hydroxide.

(ii)
Suggest why C2H3Cl, the organic product of Step 2, does not react with warm aqueous sodium hydroxide.

............................................................................................................................

............................................................................................................................

(3)

(Total 10 marks)

23.

Compound X is converted into compound Y by the reactions outlined below.
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(i)
Give the name of compound X.

...........................................................................................................................

(1)

(ii)
State the type of reaction taking place in Step 1.

...........................................................................................................................

(1)

(iii)
Write an equation for the reaction taking place in Step 3.

...........................................................................................................................

(2)

(Total 4 marks)

24.
Alcohol X has the structure (CH3)2 C(OH)CH(CH3)2 
(a)
(i)
Name alcohol X.

...........................................................................................................................

(ii)
Name and outline the mechanism for the reaction occurring when alcohol X is converted into 2,3-dimethylbut-2-ene in the presence of a strong acid.

Name of mechanism.............................................................................................
Mechanism

(iii)
Give the structure of, and name an isomer of 2,3-dimethylbut-2-ene which is also formed in the reaction. Explain why two products are obtained.

Structure
Name of isomer.................................................................................................
Explanation ......................................................................................................

...........................................................................................................................

...........................................................................................................................

(10)

(b)
(i)
Write an equation for the reaction between alcohol X and ethanoyl chloride. Name and outline a mechanism for this reaction, using ROH to represent the alcohol in the mechanism.

Equation

Name of mechanism............................................................................................
Mechanism

(ii)
Give an alternative method for obtaining the organic reaction product in part
(b) (i), starting from alcohol X, other than using ethanoic anhydride.

State the type of reaction, the reagent(s) used and the reaction conditions.

Type of reaction. ...............................................................................................
Reagent(s)..........................................................................................................
Conditions.........................................................................................................
(9)

(Total 19 marks)

25.
Consider the following reaction scheme and then answer the questions below.
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(a)
Draw the graphical formula of propanoic acid.

(1)

(b)
Propanoic acid may be converted into compound Y by an esterification reaction.

(i)
Give the reagent(s) and condition(s) required for the formation of compound Y from propanoic acid.

Reagent(s)

...........................................................................................................................

...........................................................................................................................

Condition(s)

...........................................................................................................................

...........................................................................................................................
(3)

(ii)
Give the name of compound Y.

...........................................................................................................................

(1)

(iii)
Write an equation for the esterification reaction.

...........................................................................................................................

(2)

(c)
Propyl ethanoate is an ester that is structurally isomeric with compound Y. When propyl ethanoate is heated with aqueous sodium hydroxide, two products are formed.

(i)
Explain what is meant by the term structural isomerism.
...........................................................................................................................

...........................................................................................................................
(2)

(ii)
Give the names or structures of the two products of this reaction.

...........................................................................................................................

...........................................................................................................................

(2)

(Total 11 marks)

26.
(a)
Name and outline a mechanism for the reaction between propanone and hydrogen cyanide.

Name ..........................................................................................................................

Mechanism

(5)

(b)
Carbonyl compounds can be reduced to alcohols.


Write an equation for the reduction of propanone to the corresponding alcohol and identify a suitable reducing agent. In the equation you may use the symbol [H] for the reducing agent.

Equation ............................................................................................................

Reducing agent .................................................................................................

(2)

(Total 7 marks)

27.
(a)
P, Q and R have the molecular formula C6H12

All three are branched-chain molecules and none is cyclic.
P can represent a pair of optical isomers.
Q can represent a pair of geometrical isomers.
R can represent another pair of geometrical isomers different from Q.


Draw one possible structure for one of the isomers of each of P, Q and R.

Structure of P
Structure of Q
Structure of R
(3)

(b)
Butanone reacts with reagent S to form compound T which exists as a racemic mixture. Dehydration of T forms U, C5H7N, which can represent a pair of geometrical isomers.

(i)
State the meaning of the term racemic mixture and suggest why such a mixture is formed in this reaction.

Racemic mixture ...........................................................................................

......................................................................................................................

Explanation....................................................................................................

.......................................................................................................................

.......................................................................................................................

(ii)
Identify reagent S, and draw a structural formula for each of T and U.

Reagent S .....................................................................................................

Compound T
Compound U
(6)

(Total 9 marks)

28.
Consider the following three reactions of cyclohexanone, C6H10O.
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(a)
Give a suitable reagent for Reaction 1.

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

(1)

(b)
Name the type of reaction and outline a mechanism for Reaction 2.

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

Mechanism

(5)

(c)
(i)
Name the organic product of Reaction 3.

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

(ii)
Calculate the maximum mass of this organic product that could be formed if 2.40 g of cyclohexanone were allowed to react in Reaction 3.

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

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

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

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

(4)

(Total 10 marks)

29.
(a)
(i)
Give the name of the type of mechanism involved in the reaction between propanal and hydrogen cyanide.

...........................................................................................................................

(1)

(ii)
Give the name and graphical formula of the product formed by the reaction given in (a)(i).

Name .................................................................................................................
Graphical formula

(2)

(b)
(i)
Write an equation for the reaction between 1-bromopropane and potassium cyanide.

...........................................................................................................................

(1)

(ii)
Give the name of the type of mechanism involved in the reaction in (b)(i).

...........................................................................................................................

(1)

(c)
The mechanisms of the reactions in (a)and (b) involve the same inorganic attacking species. Give the formula of this species and state what feature of its structure is responsible for its role.

Formula ..........................................................................................................
Structural feature ............................................................................................
(2)

 (Total 6 marks)

30.
(a)
Explain why ethylamine is a stronger base than ammonia.

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

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

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

(3)

(b)
Give a suitable reagent or combination of reagents for the formation of ethylamine from ethanenitrile. Name the type of reaction involved and write an equation for the conversion.

Reagent(s) ...................................................................................................................

Type of reaction ..........................................................................................................

Equation ......................................................................................................................

(3)

(c)
Give the structure of the final substitution product obtained when ethylamine reacts with an excess of bromoethane. Name the type of compound formed and suggest a use for this type of product.

Structure

Name ...........................................................................................................................

Use ..............................................................................................................................

(3)

(d)
Name and outline a mechanism for the reaction between ethylamine and ethanoyl chloride.

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

Mechanism

(5)

(e)
Write an equation for the reaction between ethylamine and ethanoic anhydride.

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

(1)

(Total 15 marks)

31.
(a)
Methylamine is a weak Brønsted-Lowry base and can be used in aqueous solution with one other substance to prepare a basic buffer.

(i)
Explain the term Brønsted-Lowry base and write an equation for the reaction of methylamine with water to produce an alkaline solution.

Brønsted-Lowry base ...................................................................................

Equation .......................................................................................................

(ii)
Suggest a substance that could be added to aqueous methylamine to produce a basic buffer.

......................................................................................................................

(iii)
Explain how the buffer solution in part (a)(ii) is able to resist a change in pH when a small amount of sodium hydroxide is added.

......................................................................................................................

......................................................................................................................

......................................................................................................................

(5)

(b)
Explain why methylamine is a stronger base than ammonia.

................................................................................................................................

................................................................................................................................

................................................................................................................................

(2)

(c)
A cation is formed when methylamine reacts with a large excess of bromoethane. Name the mechanism involved in the reaction and draw the structure of the cation formed.

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

Structure
(2)

(Total 9 marks)

32.
The structures of the amino acids alanine and glycine are shown below.
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(a)
Give the systematic name for alanine.
...............................................................................................................................

(1)

(b)
Alanine exists as a pair of stereoisomers.

(i)
Explain the meaning of the term stereoisomers.
.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

(ii)
State how you could distinguish between the stereoisomers.

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

(4)

(c)
Give the structural formula of the species formed by glycine at pH 14.

(1)

(d)
When two amino acids react together, a dipeptide is formed. Give the structural formulae of the two dipeptides which are formed when alanine and glycine react together.

Dipeptide 1

Dipeptide 2

(2)

(e)
Give the structural formula of the organic compound formed when glycine reacts with methanol in the presence of a small amount of concentrated sulphuric acid.

(1)

(Total 9 marks)

33.
(a)
Classify the following reaction.

C3H7Br + KOH  C3H6 + KBr + H2O

...............................................................................................................................

(1)

(b)
How do the physical properties of the alkene homologous series change as the chain length increases?

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

(2)

(c)
For the reaction shown in the equation:
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(i)
give the name of this process:

...........................................................................................................................

(2)

(d)
Most ethanol used in the chemical industry is manufactured by reacting together water and ethene.

(i)
Write a balanced equation for this reaction. 

...........................................................................................................................

(1)

(ii)
Outline the reaction conditions for this reaction.

...........................................................................................................................

...........................................................................................................................

(3)

(iii)
Classify this reaction, indicating the type of initial attack on the ethene. 

...........................................................................................................................

(2)

(Total 11 marks)

34.
This question concerns the chemistry of ethene and compounds derived from it. Consider the following statements and then answer the questions below.


Ethene may be polymerised to form poly(ethene).


Treatment of ethene with bromine gives a compound C.


Compound C may be converted in the laboratory into a compound D, which has a percentage composition by mass of: C 38.71%; H 9.68%; O 51.61%. The relative molecular mass, Mr, of D is 62.

(a)
(i)
Explain what is meant by the term polymerisation.
...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

(2)

(ii)
Write an equation to represent the polymerisation of ethene.

...........................................................................................................................

(1)

(b)
Give the name of compound C.

.....................................................................................................................................

(1)

(c)
Give the name of the mechanism of the reaction between ethene and bromine. Draw the mechanism for this reaction.

Name of the mechanism.

.....................................................................................................................................

Mechanism

(4)

(d)
(i)
Use the analytical data provided at the start of the question to deduce the molecular formula of compound D.

(3)

(ii)
Give the reagent(s) and condition(s) for the conversion of C into D.

Reagent(s) .........................................................................................................
Condition(s) ......................................................................................................
(2)

(iii)
Write an equation for the conversion of C into D.

...........................................................................................................................

(2)

(Total 15 marks)

35.
(a)
“Terylene” is a condensation polymer that can be formed from benzene-1,4-dicarboxylic acid and ethane-1,2-diol. Draw graphical formulae to represent:

(i)
benzene-1,4-dicarboxylic acid;

(1)

(ii)
ethane-1,2-diol;

(1)

(iii)
the polymer “Terylene”.

(2)

(b)
Give the name of the type of condensation polymer of which “Terylene” is an example.

.....................................................................................................................................

(1)

(c)
Outline the difference between the formation of an addition polymer and a condensation polymer.

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

(2)

(d)
Give the name of one addition polymer.

.....................................................................................................................................

(1)

(Total 8 marks)

36.
The graphical formula of the compound propenal is given below.
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You can assume that the functional groups present will have their expected characteristic reactions.

(a)
Describe a chemical test that would show the presence of the -CHO group in propenal.
You should include the reagent(s), conditions and any relevant observations. Suggest the name of the organic product.

.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................

(4)

 (b)
The reaction between propenal and bromine can be represented by the following equation:


CH2=CHCHO + Br2  CH2BrCHBrCHO

Give the mechanism for this reaction and state the type of mechanism involved

Type of mechanism.................................................................................................................

(5)

TOTAL 9 marks

SECTION C – LONG ANSWERS

37.
(a)
Draw the structure of each of the three ketones which have the molecular formula C5H10O.
(3)

(b)
Draw the structure of each of the four aldehydes which also have the molecular formula C5H10O. Label with the letter Z the compound which shows optical isomerism.  

(5)

(c)
When carbonyl compounds react with HCN, racemic mixtures are often produced. Name the type of mechanism involved and explain what is meant by the term racemic mixture. Choose any carbonyl compound which does not form a racemic mixture when it reacts with HCN and draw the structure of the product formed by the reaction of this carbonyl compound with HCN.

(4)

(d)
Explain why aldehydes react with Tollen’s (or Fehling’s) reagent but ketones do not.

(3)

(Total 20 marks)

38.
Explain the meaning of the term nucleophile.


Consider the reactions of the cyanide ion with bromoethane and with propanal. For each reaction, state all the reagents used, name the organic product and name and outline the mechanism.


Draw the structure of the product formed by nucleophilic attack of the ethanoate ion on 1-bromopropane.

(Total 15 marks)

39.


At 40 °C, hydrogen bromide reacts with buta-1,3-diene to produce both
1-bromobut-2-ene and 3-bromobut-1-ene.

(i)
Outline a mechanism to show how the two products are formed.

(ii)
Predict the major product of the reaction of one mole of hydrogen bromide with 2-methylbuta-1,3-diene. Justify your choice.

(9)

40.
The petrochemicals industry produces a vast range of organic compounds derived from crude oil. Some of the most important processes involve simple molecules containing two carbon atoms.

(a)
Give the name of the first stage in the refining of crude oil and state why this process is used.

(2)

(b)
Ethene can be produced by cracking alkanes. State two conditions used in cracking processes and write an equation for a reaction in which ethene is formed from butane.

(3)

(c)
One way to manufacture ethanoic acid is by converting ethene to ethanal, then ethanal to ethanoic acid. Both reactions use atmospheric oxygen, and there is only one product in each case. Write an equation for each of these reactions.

(2)

(d)
Ethanoic anhydride can be made from ethanoic acid, or from other starting materials.

Draw the graphical formula for ethanoic anhydride.

(1)

(e)
Ethanal, ethanoic acid, ethanol and ethene have different boiling points. List the compounds in order of increasing boiling point and explain your choice by reference to the intermolecular forces in each one.

(6)

(Total 14 marks)

41.
Simple organic compounds, including structural isomers, can be distinguished from each other by chemical tests, or by spectroscopic methods, or by a combination of both. This question concerns the four compounds whose structural formulae are shown below.

CH3(CH2)2CHO
(CH3)2CHCHO
CH3COC2H5
CH3COOC2H5

A
B
C
D

(a)
Draw graphical formulae for A, B, C and D, clearly indicating which is which. Give the names of A, B, C and D.

(8)

(b)
Compound D can be made by a reaction called esterification. State the names of two compounds needed for the reaction and give a condition used in the reaction.

(3)

(c)
Give the name and draw the graphical formula of an isomer of compound D that is not an ester.

(2)

(d)
Describe one chemical test that would distinguish between B and C, and state what you would observe in each case.

(3)

(e)
Compound C reacts with HCN. Give the name of the type of mechanism, and an outline of the mechanism for this reaction.

(5)

(Total 21 marks)

42.
(a)
Compound C, H2N(CH2)4NH2, can be synthesised from ethene in three steps as shown below.

Ethene  [image: image20.wmf]¾
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  Compound
addition
A
substitution
B
C
reaction

reaction
C4H4N2
H2N(CH2)4NH2

Name compound C and draw a structure for each of compounds A and B.
State the reagent(s) required for each step and name the type of reaction involved in the conversion of B into C.

(7)

(b)
Draw the repeating unit of the polyamide formed when C reacts with hexanedioic acid. Discuss the interactions between the chains of the polyamide.

(4)

(c)
Explain why polyamides are degraded by sodium hydroxide whereas polymers such as poly(ethene) are not.

(3)

(Total 14 marks)

43.
The amino acid, 2-aminopropanoic acid (alanine), can be prepared by the following sequence of reactions, starting from Compound A.

(i)
sodium ethoxide
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(c)
Draw structures for Compounds C, D, E, F and G and name the type of reaction in
Step 2.

(6)

(d)
Alanine, produced by this sequence, exists as a racemic mixture. Draw diagrams to illustrate the structures of the two stereoisomers which exist in the racemic mixture and identify the feature of the alanine molecule which allows for the existence of two stereoisomers.

(3)

 (Total 9 marks)

44.
(a)
The alkene 2,4,4-trimethylpent-2-ene can be made by the reaction between two molecules of methylpropene in the presence of a concentrated strong acid catalyst. The reaction involves an intermediate carbonium ion which can initiate addition polymerisation.

(i)
Explain what is meant by the term addition polymerisation.

(ii)
Outline a mechanism to show how two molecules of methylpropene can react to form 2,4,4-trimethylpent-2-ene. Show how this reaction could lead to the formation of an alkene isomeric with 2,4,4-trimethylpent-2-ene.

(iii)
Show how your mechanism can lead to the formation of an addition polymer, indicating clearly the repeat unit.

(12)

(b)
The polyamide nylon 6,6 can be made by step reaction polymerisation (condensation). This involves the reaction of two compounds, each of which has two identical functional groups. Both compounds can be synthesised from cyclohexene by the following reaction sequences.
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(i)
Identify compounds G, H, J and K and name the types of mechanism in Reaction 3 and in Reaction 5.

(ii)
Deduce the structure of nylon 6,6 indicating clearly the repeat unit.

(iii)
Outline a mechanism for the first step in the condensation reaction which leads to the formation of nylon 6,6 from the reaction of J and K (Reaction 5).
(13)

(Total 25 marks)
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