Q1. (@)  The repeating units of two polymers, P and Q, are shown below.

H H H H O H H 0O
SN PN S SHPN T Y
|:|:H3 r':H3 (_111-13 r|:H3 r:|H3 r:|H3
P Q

(i) Draw the structure of the monomer used to form polymer P. Name the type of
polymerisation involved.

Structure of monomer

Type of polymeriSation ..........ccooooiieiiiiiiicccccc s

(i)  Draw the structures of two compounds which react together to form polymer
Q. Name these two compounds and name the type of polymerisation involved.

Structure of compound 1

Name of compound 1 ...

Structure of compound 2

Name of compound 2 ........ccooiiiiiiiiice

Type Of POIYMENISALION ....ccooiiiiiiiiiiiie e

(i)  Identify a compound which, in aqueous solution, will break down polymer Q
but not polymer P.
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(8)

(b)  Draw the structures of the two dipeptides which can form when one of the amino
acids shown below reacts with the other.

CHsz CHOH
Hyb — (|3—CDDH I—I;N—Cll—CDDI-I
! }
Structure 1 Structure 2

)

(c) Propylamine, CH,CH,CH,NH,, can be formed either by nucleophilic substitution or by
reduction.

(i) Draw the structure of a compound which can undergo nucleophilic substitution
to form propylamine.

(i)  Draw the structure of the nitrile which can be reduced to form propylamine.

(i)  State and explain which of the two routes to propylamine, by nucleophilic
substitution or by reduction, gives the less pure product. Draw the structure of
a compound formed as an impurity.

Route giving the less pure product

Explanation

Structure of an impurity
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(5)
(Total 15 marks)

Q2.Terylene is made by reacting benzene-1,4-dicarboxylic acid and ethane-1,2-diol.

Terylene is

A an addition polymer.
B a polyamide.

C a polyester.

D a nylon.
(Total 1 mark)

Q3. Consider the reaction sequence shown below.
CH oH
atep 1 I atep 2 |
CH:CHaCHO ———  » CHs CHg—fIZ—H —» CH 3CH;—(|3—I—I
HCN CN COOH
propanal Q

(@) Name and outline a mechanism for the reaction in Step 1.

Name of mechanism

Mechanism
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(b) (D) Name compound Q formed in Step 2.

(i)  Two stereoisomers are formed by the dehydration of Q. Give the structures of
these two isomers and name the type of stereocisomerism shown.

Structures of isomers

Type Of SLErEOISOMETISIT ......iiiiiiiiiee et e e seeee e

(4)

(c) Anisomer of Q which has the structure shown below is polymerised to form the
biodegradeable polymer known as PHB.

CHs
HO —llﬁ— CH2C00H
H
(i) Draw the repeating unit of the polymer PHB.
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(i)  Suggest a reason why the polymer is biodegradeable.

)

(d) The amino acid R is shown below.
MH-

CH:CH:—C—H

CO0OH
R

(i) Draw the structure of the zwitterion formed by R.

(i)  Draw the structure of the major organic product formed when an excess of R
is reacted with bromomethane.
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(iii)  Name the mechanism of the reaction which results in the formation of the
product given in part (ii).

3)
(Total 14 marks)

Q4. (@) The compound H,C=CHCN is used in the formation of acrylic polymers.

(i) Draw the repeating unit of the polymer formed from this compound.

(i)  Name the type of polymerisation involved in the formation of this polymer.

(2)

(b)  When the dipeptide shown below is heated under acidic conditions, a single amino
acid is produced.

rlzﬁgr:H3 n:legr:H3
H;N—llﬁ—lf—liq—lf—CDDH
H O H H

(i) Name this amino acid.
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(i)  Draw the structure of the amino acid species present in the acidic solution.

2
(c)  The repeating unit of a polyester is shown below.
{CH;CH;—D—(ﬁ!— CHECHE—C—D}
I
o o
(i) Deduce the empirical formula of the repeating unit of this polyester.
(i)  Draw the structure of the acid which could be used in the preparation of this
polyester and give the name of this acid.
Y1 o £
NN et e e e et e e e e eeeaaea
(i)  Give one reason why the polyester is biodegradable.
(4)

(Total 8 marks)
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Q5.This question is about the following reaction scheme which shows the preparation of
polymer P.

Polymer P is formed in a two-step reaction from N. The first stage is a neutralisation
reaction. The volume, in cm?, of a 0.20 mol dm solution of H,NCH,CH,NH, required to
neutralise 6.8 x 10°mol of the acid N is

A 17
B 34
C 68
D 136

(Total 1 mark)
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