“You’re a BIG Meanie”

YEAR 13 UNIT 4 TEST 5

13.7 Amines
13.8 Amino Acids

13.9 Polymers

Answer all questions

Good luck!

Name:………………………………………………………….

Total: ……………………………. /48
Grade……..

1.
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)

2.
The amino acid alanine is shown below.
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(a)
A sample of alanine is dissolved in water.

(i)
Draw the structure of the main alanine species present in this aqueous solution and give the name of this type of species.


Structure


Type of species .................................................................................

(ii)
Draw the structure of the alanine species formed when an excess of hydrochloric acid is added to the solution.

(3)

(b)
Alanine molecules may be reacted together to form a polypeptide. Give the repeating unit of this polypeptide and name the type of polymerisation involved in its formation.


Repeating unit 


Type of polymerisation .......................................................................

(2)

(c)
The repeating unit of a polyalkene is shown below.
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Give the name of the alkene which is used to form this polymer.

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

(1)

(Total 6 marks)
3.
(a)
Synthetic polyamides are produced by the reaction of dicarboxylic acids with compounds such as H2N(CH2)6NH2
(i)
Name the compound H2N(CH2)6NH2
.....................................................................................................................

(ii)
Give the repeating unit in the polyamide nylon 6,6.

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

(2)

(b)
Synthetic polyamides have structures similar to those found in proteins.

(i)
Draw the structure of 2-aminopropanoic acid.

(ii)
Draw the organic product formed by the condensation of two molecules of 2-aminopropanoic acid.

(2)

(c)
Compounds like H2N(CH2)6NH2 are also used to make ionic compounds such as X, shown below.
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X


(i)
X belongs to the same type of compound as (CH3)4N+Br–
Name this type of compound.

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

(ii)
State a reagent which could produce X from H2N(CH2)6NH2 and give a necessary condition to ensure that X is the major product.

Reagent ........................................................................................................

Condition .....................................................................................................

(iii)
Name the mechanism involved in this reaction to form X.

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

(4)

(Total 8 marks)

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

  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)
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....................................................................................................................................................
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5.
(a)
Outline a mechanism for the formation of ethylamine from bromoethane. State why the ethylamine formed is contaminated with other amines. Suggest how the reaction conditions could be modified to minimise this contamination.

(6)

(b)
Suggest one reason why phenylamine cannot be prepared from bromobenzene in a similar way. Outline a synthesis of phenylamine from benzene. In your answer you should give reagents and conditions for each step, but equations and mechanisms are not required.


(5)
(Total 11 marks)
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