13.10 Assessed HW MS
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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

(c)
(i)
([) CH3CO (])+ (1)

(ii)

4
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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: image4.wmf]C        O

 alone loses M2 but can score M1 for attack on C+, similarly [image: image5.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

[14]

2
(a)
Nucleophilic substitution
1
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M1, M2 and M4 for arrows, M3 for structure of cation

(Allow M2 alone first, i.e. SN1 formation of carbocation)

(Penalise M4 if Br– used to remove H+)

(b)
Step 1
CH3CH2CH2CN
1

CH3CH2CH2Br + KCN  CH3CH2CH2CN + KBr balanced
1


(or CN–)
(or Br–)


(not HCN)

Step 2
CH3CH2CH2CN + 2H2  CH3CH2CH2CH2NH2
1

(or 4[H])

(c)
(i)
Lone pair (on N) (in correct context)
1
R group increases electron density / donates electrons /pushes
electrons / has positive inductive effect
1

(ii)
Any strong acid (but not concentrated)
or any amine salt or ammonium salt of a strong acid
1

(d)
CH3CH2N(CH3)2
1

[12]

3.
(a)
Lone pair on N (1)
accepts a proton (1)
2

(b)
Lone pair less available (1)
due to delocalisation (1)
2

(c)
(i)
Nucleophilic substitution or alkylation (1)
(ii)
Compound 1
(CH3CH2)2NH (1)
Compound 2
(CH3CH2)3N (1)
Compound 3
(CH3CH2)4N+Br–
4

(d)
Equation
CH3CN + 2H2  CH3CH2NH2 (1)
Reason
only one product formed (1)
2

[10]

4.
(a)
[CH3CH2CO]+
1
CH3CH2COCl + AlCl3      [CH3CH2CO]+ + AlCl4–
1

(Penalise wrong arrows in the equation or lone pair on Al
In the equation, the position of the + on the electrophile can be on O or C or outside square brackets,
Can score electrophile mark in mechanism if not previously gained)
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(Arrow for M1 must be to C or to the + on C

penalize + in intermediate if too close to C1 ;

horseshoe should extend from C2 to C6 )

(b)
m/z = 105 C6H5CO+
1
m/z = 77 C6H5+
1

(not Wheland intermediate)
(Penalise missing + once)

Allow position of + on O or C of CO or outside [ ] for the fragment ion [C6H5CO]+
Allow position of + on H or C or outside [ ] for the fragment ion [C6H5]+
[C6H5COCH2CH3]+˙ [image: image8.wmf] C6H5CO+ + CH3CH2˙
(˙ must be on H or C of CH2 or outside bracket)


(1) for molecular ion       (1) for RHS
2
Allow molecular formulae, i.e. C9H10O+ . [image: image9.wmf] C7H5O+ + C2H5 .
(c)
Nucleophilic addition
1


1  Q contains asymmetric carbon or chiral centre or are chiral molecules
2  with 4 different groups/atoms attached (stated) 

not molecules attached


3  planar C=O
4  attack from each side
5  equally likely or equal amounts of each isomer formed
6  Racemic mixture or racemate (Q of L)
7  of mirror images or enantiomers or d/l or +/– or R/S or drawn
max 6

(d)
Conc H2SO4   or conc H3PO4 or Al2O3 or iron oxides      Not HCl or HBr
1
Geometrical or cis-trans
1
Double bond or C=C not just  cloud
1

(stated not just drawn)


2 Different atoms/groups on each C (not molecules)
1

(stated not just drawn)

[20]
