Q1.

Consider the reaction sequence shown below.

OH OH
atep 1 | atep 2 |
CH;CH:CHO — & CHzCHg—(III—H . r:H;CHg—rT“—H
HCN CH COOH
Q

propanal

(a)

(b)

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

NAME Of MECNANISIN ...t e e e e e e e e e e reens

Mechanism

(i)

(ii)

Name compound Q formed in Step 2.

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
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(4)
(c) Anisomer of Q which has the structure shown below is polymerised to form the
biodegradeable polymer known as PHB.
CHs
HO —(lil— CH2CO0OH
H
(i) Draw the repeating unit of the polymer PHB.
(i)  Suggest a reason why the polymer is biodegradeable.
2

(d) The amino acid R is shown below.

0
CH:CH2—C—H

COoH
R
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(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.

(i)  Name the mechanism of the reaction which results in the formation of the
product given in part (ii).

®3)
(Total 14 marks)

Q2. (@) (i) Give a suitable reagent and state the necessary conditions for the
conversion of propan-2-ol into propanone. Name the type of reaction.

REAGENT ...
(000] 810 [11T0] 4 [T

TYPE OF FEACHION ...
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(i)  Propanone can be converted back into propan-2-ol. Give a suitable reagent
and write an equation for this reaction.
(Use [H] to represent the reagent in your equation.)
L ST= 10 [ o U

Equation

(5)

(b)  Propanal is an isomer of propanone.

(i) Draw the structure of propanal.

(i) A chemical test can be used to distinguish between separate samples of
propanone and propanal. Give a suitable reagent for the test and describe
what you would observe with propanone and with propanal.

=S B == Lo 1= o | P
Observation With propanone ..............cooeiiiiiiiiiie e
Observation with propanone .............coooooiiiiiiiiii i

(4)
(Total 9 marks)
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Q3.Propanone can be reduced to form an alcohol. A functional group isomer of the alcohol
formed is

A CH;CH.CH.OH
B CH,CH.CHO
C CH;OCH,CH;

D CH,COCH,
(Total 1 mark)

Q4.In which one of the following mixtures does a redox reaction occur?
A ethanal and Tollens’ reagent
B ethanoyl chloride and ethanol
C ethanal and hydrogen cyanide

D ethanoic acid and sodium hydroxide
(Total 1 mark)

Q5. (@) Describe how propanal, CH,CH,CHO, and propanone, CH,COCH,, can be
distinguished using

(i)  achemical test and

(i)  the number of peaks in their proton n.m.r. spectra.
(5)

(b) Compound Z can be produced by the reaction of compound X with compound Y as
shown in the synthesis outlined below.
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atep 1
CH;CH,CHO ——» X

Step 3 va
tep
CH;CH,— C
3y N /CI-I3
atep 2 = C\ H
CH,COCH,;——— Y z Hs

Identify compounds X and Y.
For each of the three steps in the synthesis, name the type of reaction involved and
give reagents and conditions. Equations are not required.

(10)
(Total 15 marks)

Q6. (a)  Addition reactions to both alkenes and carbonyl compounds can result in the
formation of isomeric compounds.

(i) Choose an alkene with molecular formula C,H, which reacts with HBr to form
two structural isomers. Give the structures of these two isomers and name the
type of structural isomerism shown.

Outline a mechanism for the formation of the major product.

(i)  Using HCN and a suitable carbonyl compound with molecular formula C,H,0,
outline a mechanism for an addition reaction in which two isomers are
produced.
Give the structures of the two isomers formed and state the type of isomerism
shown.
(14)

(b)  Explain why ethanoyl chloride reacts readily with nucleophiles.
Write an equation for one nucleophilic addition—elimination reaction of ethanoyl
chloride.
(A mechanism is not required.)
(4)
(Total 18 marks)
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