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(@) Reactions 1 and 2 can both be carried out using the same reagents.
(i} Identify suitable reagents for reactions 1 and 2.
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acidified / H*

AND

potassium / sodium dichromate

1l

(a)(ii)

distillation (rather than reflux)

(ensures aldehyde escapes) to avoid further
oxidation / to avoid forming acid / as reflux
causes further oxidation

[1]

[1]
[2]

reaction 3 —
porcelain / porous pot / ceramic

AND heat

reaction 4 — KBr / NaBr with (conc) H2SO4 or (red)P
and Br2 / PBr3

AND heat

(conc) H2S0O4 / (conc) H3PO4 or Al 203 / pumice /
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[1]
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M1 = lone pair on C of CN- AND curly arrow from lone pair

to carbonyl carbon [1]
M2 = dipole on C=0 AND curly arrow to O from = [1]
M3 = intermediate with negative charge [1]
M4 = lone pair and curly arrow to H* [1]
[4]
(c)(ii) [1+1]
[2]
(c)(iii) attack / attach from either side / above or below / from two
directions because the carbonyl / molecule is [1]
planar / trigonal / flat / because of the shape of the molecule [1]

OR

product is chiral / has a chiral carbon / has a carbon attached to
four different groups / has a chiral centre / is asymmetric

(equal) chance of forming either (of the two optical isomers) /
mechanism doesn't distinguish between the two

(optical isomers) / able to form either / chance of forming / able
to form 50:50

OR
because the carbonyl / molecule is planar / trigonal / flat OR

because of the shape of the molecule (equal) chance of
forming either (of the two optical isomers) / mechanism

doesn't distinguish between the two (optical isomers) / able
to form either / chance of forming / able to form 50:50
[2]
[Total: 13]
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M1 = lone pair on C of CN- AND curly arrow from lone pair

to carbonyl carbon [1]
M2 = dipole on C=0 AND curly arrow to O from = [1]
M3 = intermediate with negative charge [1]
M4 = lone pair and curly arrow to H* [1]
[4]
(c)(ii) [1+1]
[2]
(c)(iii) attack / attach from either side / above or below / from two
directions because the carbonyl / molecule is [1]
planar / trigonal / flat / because of the shape of the molecule [1]

OR

product is chiral / has a chiral carbon / has a carbon attached to
four different groups / has a chiral centre / is asymmetric

(equal) chance of forming either (of the two optical isomers) /
mechanism doesn't distinguish between the two

(optical isomers) / able to form either / chance of forming / able
to form 50:50

OR
because the carbonyl / molecule is planar / trigonal / flat OR

because of the shape of the molecule (equal) chance of
forming either (of the two optical isomers) / mechanism

doesn't distinguish between the two (optical isomers) / able
to form either / chance of forming / able to form 50:50
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M1 = lone pair on C of CN- AND curly arrow from lone pair

to carbonyl carbon [1]
M2 = dipole on C=0 AND curly arrow to O from = [1]
M3 = intermediate with negative charge [1]
M4 = lone pair and curly arrow to H* [1]
[4]
(c)(ii) [1+1]
[2]
(c)(iii) attack / attach from either side / above or below / from two
directions because the carbonyl / molecule is [1]
planar / trigonal / flat / because of the shape of the molecule [1]

OR

product is chiral / has a chiral carbon / has a carbon attached to
four different groups / has a chiral centre / is asymmetric

(equal) chance of forming either (of the two optical isomers) /
mechanism doesn't distinguish between the two

(optical isomers) / able to form either / chance of forming / able
to form 50:50

OR
because the carbonyl / molecule is planar / trigonal / flat OR

because of the shape of the molecule (equal) chance of
forming either (of the two optical isomers) / mechanism

doesn't distinguish between the two (optical isomers) / able
to form either / chance of forming / able to form 50:50
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