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cannot rotate double bond  (1)
2 different groups on each C  (1)
3

(c)
C2H5
C2H5
CH3CH2OOC – CH  CH – COOCH2CH3  (2)

monoester scores 1

wrong alcohol 0

penalise [image: image4.wmf]C

 (sticks) once per paper
2

(d)
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penalize first mark : if wrong acid (unless if same error as in (b))  or if Br2
4
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10.
(a)
Mechanism
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Allow C3H7 if structure shown elsewhere

penalise HCN splitting if wrong


Name of product: 2-hydroxypenta(ne/o)nitrile (1)
5

or 1-cyanobutan-1-ol

(b)
Mechanism
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Name of organic product: methylpropanoate (1)
5

[10]

Notes
(abc)
extra curly arrows are penalised

(a)
be lenient on position of negative sign on : CN– but arrow must come from 1p

(a/b)
[image: image8.wmf]C        O

 alone loses M2 but can score M1 for attack on C+, similarly [image: image9.wmf]C        Cl


(a)
allow 2-hydroxypentanonitrile or 2-hydroxypenta(ne)nitrile ... pentylnitrile

(b)
in M4, allow extra: Cl– attack on H, showing loss of H+
(c)
(i)
allow formula in an “equation”(balanced or not)
be lenient on the position of the + on the formula

(ii)
for M1 the arrow must go to the C or  the + on the C
don’t be too harsh about the horseshoe, but + must not be close to the saturated C
M3 must be final step not earlier; allow M3 even if structure (M2) is wrong

11. 

(i)
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 + 2 [H]  CH3CH(OH)CH2CH2CH3 (1)
or C5H10O
or C5H11OH

(ii)
Name of mechanism: nucleophilic addition (1)

QoL

Mechanism:
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(iii)
racemic (racemate) mixture formed (1)
OR explained e.g. 2 enantiomers in equal amounts
7

[7]
12.
(a)
(i)
suitable graphical formula for ethanoic anhydride  (1)
1

(ii)
(acid) anhydride  (1)
1

(b)
(i)
F = ethylamine / aminoethane  (1)
1

(ii)
reduction or hydrogenation or addition (ignore reference to mechanism)  (1)


1

(c)
CH3COCl  +  CH3CH2NH2    CH3CONHCH2CH3  +  HCl


CH3CONHCH2CH3  (1)

balanced  (1)
2

[6]

13.
(a)
(i)
CH3CN + 4[H] (or  2H2)    CH3CH2NH2  (1)
(ii)
LiAlH4  or  Na/C2H5OH  (or  H2/Ni)  (1)
2

(b)
(nucleophilic) substitution  or  alkylation  (1)

Product 1
Product 2
Product 3

(C2H5)2NH
(C2H5)3N
(C2H5)4N+Br–
   (1) 

(1) 
(1)
4

(c)
[image: image12.wmf].
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3

(d)
electron withdrawal by O or CO
or delocalisation by CO  (1)  reduces electron
density on N  or  makes N lone pair less available  (1)
2

(e)
2C2H5NH2 + CH3COCl  (1)    CH3CONHC2H5 + C2H5NH3+Cl–  (1)
(nucleopholic) addition – elimination  (1)
[image: image13.wmf].
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