13.6, 13.10 TEST MARK SCHEME
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(a)
(i)
CH3CH=CH2 + HCl + AlCl3  (CH3)2[image: image1.wmf]+

C

H (1)    AlCl[image: image2.wmf]–
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 (1)
(ii)
Type of substitution
electrophilic or alkylation (1)
Mechanism
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(b)
CH3CH2CH[image: image4.wmf]+

2

 or primary carbonium ion (1)
less stable or 1 & 2 inductive effects (1)
than (CH3)2CH+ or secondary (1)
3

(c)
CH3CHClCH3 (1)
1

[10]

12.
(a)
CHNO3 + CH2SO4  (1)
HNO3 + 2H2SO4  NO[image: image5.wmf]+

2

 (1) + H3O+ + 2HSO[image: image6.wmf]–
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 (1)
electrophilic substitution  (1)
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(b)
reduction
or 
hydrogenation  (1)
HC1/Fe or Sn or Zn or Sn Cl2

H2/Ni or Pt or Pd or Cu  (1)
2

(c)
C6H5NH2 + CH3 COCl  (1)  C6H5NHCOCH3 + HCl  (1)
or C6H5NH2 + (CH3CO)2O  C6H5NH COCH3 + CH3 COOH

nucleophilic addition-elemination  (1)
 [12]

13.
(a)
(i)
lone pair on N  (1)
(ii)
electron density on N decreased
or  lone pair less available  (1)
due to delocalisation  (1)
3
[3]

14.
(a)
CH3COCl + 2CH3CH2NH2  CH3CONHCH2CH3 + CH3CH2N(+)H3 Cl(–)

not molecular formula
(1)
eqn (1) only award if structure of


product correct

if “ethylchloride” see extra sheet
not molecular formula


(N-)ethylethanamide (1)

addition – elimination (1)
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Structure (1)
3 arrows (1)

wrong amine loses structure marks
NH3 loses first mark gained and structure



max 7/8
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electrophilic substitution (1)
max 8 /9


Extra
(a)
if CH3CH2Cl given for ethanoyl chloride
(max 12 / 15)
i.e. eqn / name no marks out of 3


with amine mechanism nucleophilic substitution (1)
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max 4


with benzene (i.e. alkylation rather than expected acylation)
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 (1) eqn

electrophilic substitution (1)
CH3CH2 (+) (1) (is electrophile)
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max 8/9

-

	CH3CH2Br
	

	 NH3 (1)
	excess (1) or heat in sealed tube or high pressure

conditions: not just conc

	CH3CH2NH2
	



Disadvantage: further reactions possible (1)
or high P expensive
8

[30]
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