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nucleophile (this must be stated and must be a reagent)

HCN or KCN or NaCN or KCN/HY or NaCN/H' ;
(not KCN/OH- or CN-)

‘Equation: CH;CHO + HCN — CH;CH(OH)CN:

Explanation: 2 racemic mixture has equal amounts of fwo optical isomers;
the CHO or aldehyde (group) is planar;
attacked from each side (with equal probability)

(mark independently)
(do not allow “Molecule is planar’)
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(if awrong alkene is given penalise carbocation, M)
(allow either isomer formed i the mechanism)
(penalise use of “half arrows’ once)

(penalise iniial ionisation of H-Br by loss of M3)

Tsomers: ‘With HBr and HySO4

Propene stated to be unsymmetrical;
Attack can occur on different C atoms which can be shown by two different
products, named or in a mechanism;

Different carbocation intermediates can be formed:

(allow mars when correct attack shown on TWO different C atoms and.
formation of TWO different carbocations correctly shown in a mechanism)

(2 max)
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I Br) given as the electrophile:
product has an asymmetic carbon atom
‘hence two optical isomers formed;





image9.png
©

Reagent: M1 KOH or NaOH or RONa;

Mechanism

'HOw(l) M

wHof L,
— CH,CH,—» € =

N + Br-

@ wm H (1)CH ,CH;
M5
orabut2-ene
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(loss of Br must be in the first step either as above o by the formation
of a carbocation)

(ihis mechanism can also score full marks. M¢ is marked independently)

(if initial removal of H' by HO:" shown, allow only Ml M2 and product marks)
(penalise M2 if a covalent bond shown between O and K or Na)

(penalise M2 and M3 f attack by HO: not on a H adjacent o C bonded to Br)
(if reagent given as CN" or NH3, penalise Ml and M2 but then mavk on)
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total error 5.2% (0.2% + 5.0%, based on 0.42 g and 3.0 cm®)
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difference of 0.56 against 3.92 is a 14.3% error
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(a) | Powerfability of an element/atom to attract/pulliwithdraw | 1 Not an electron
electrons/electron density;

In a covalent bond/shared pair; 1 Only allow if idea of attraction given in M1
If bond breaking or ionisation implied,
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discrepancy > apparatus error so some procedure error/ operator error
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(titre of 15 - 30 cm?® requires) 0.1 M to 0.05 M
reduces burette error/ more accurate endpoint
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adding reagent drives reaction forward
greater percentage of ester in product
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conduct reaction at 40-60 °C
volatile ester distils out of mixture
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CH,COCI + 2CH;CH;NH; = CH;CONHCH;CH; + CHCH;""'NH,CI" (1)
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N-ethylethanamide (1)
addition-elimination
) 00 M
o
o Cl.b
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3 arrows (1)
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00C-(CH,)s-





image28.png
(i)

and -0,CCH;

(&)

(&)





image2.png
()

Na jon/Na™ has low charge to size ratio/charge
density/charge

Aluminium ion/AI** has a high charge to size ratio/charge
density/charge;

A" has higher charge density than Na* scores M1 and M2

AP* polarises CI” /chloride ion;

1

Or Big difference in electronegativity
between Na and Cl

Or small difference in electronegativity
between Al and CI

Electronegativity difference between Na
and CI > that between Al and Cl scores M1
and M2

Allow explanation or description of
polarisation even if ‘polarised’ not stated
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CH;CO can in theory be attached in 4 places as shown in above (RHS)
max 2 marks for any two attachments

If three attachments +2-1 =1 mark; if four attachments +2-2 = 0 marks
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(d) |2peaks
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