A-LEVEL PAPER 2 PP2 MS

          Organic points
(1)     Curly arrows: must show movement of a pair of electrons,
i.e. from bond to atom or from lp to atom / space
e.g.
[image: ]
(2)     Structures
penalise sticks (i.e. [image: ]) once per paper
[image: ]
Penalise once per paper
          allow CH3– or –CH3 or [image: ] or CH3
    or   H3C–

1.
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2.	
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3.
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4.          (a)     (nucleophilic) addition-elimination
1
	[image: ]
4
N-ethylpropanamide
minus on NH2 loses M1
M2 not allowed independent of M1, but allow M1 for correct attack on C+
+C=O loses M2
only allow M4 after correct or very close M3
lose M4 for Cl– removing H+ in mechanism, but ignore HCl as a product
Not N-ethylpropaneamide
1


(b)     CH3CN or ethan(e)nitrile or ethanonitrile
not ethanitrile
but allow correct formula with ethanitrile
1
for each step wrong or no reagent loses condition mark
contradiction loses mark
1
Step 1    Cl2
uv or above 300 °C
wrong or no reagent loses condition mark
1
Step 2    KCN
1
aq and alcoholic (both needed)
allow uv light/(sun)light/uv radiation
1
Step 3    H2/Ni or LiAlH4 or Na/C2H5OH
not CN– but mark on
NOT HCN or KCN + acid, and this loses condition mark
NOT NaBH4
Sn/HCl (forms aldehyde!)
ignore conditions
1
[12]
 
5.       (a)    Sn / HCl   OR   Fe / HCl      not conc H2SO4 nor any HNO3
Ignore subsequent use of NaOH
Ignore reference to Sn as a catalyst with the acid
Allow H2 (Ni / Pt) but penalise wrong metal
But NOT NaBH4 LiAlH4 Na / C2H5OH
1
Equation must use molecular formulae
C6H4N2O4 + 12 [H]
12[H] and 4H2O without correct molecular formula scores 1 out of 2
1
→C6H8N2 + 4H2O
Allow .... + 6H2 if H2 / Ni used
Allow −CONH− or −COHN− or −C6H4−
1
[image: ]
Mark two halves separately: lose 1 each for
•  error in diamine part
•  error in diacid part
•  error in peptide link
•  missing trailing bonds at one or both ends
•  either or both of H or OH on ends
Ignore n
2


(b)     CH2
1
In benzene 120°
1
In cyclohexane 109° 28’ or 109½°
Allow 108° - 110°
If only one angle stated without correct qualification, no mark awarded
1
 [8]
 

6.     (a)     (i)      [image: ] (1)
ignore Na+ unless covalently bonded
(ii)     [image: ] (1)
must be dipeptide, not polymer nor anhydride
allow –CONH– or –COHN–
allow zwitterion
(iii)     hydrogen bonding (1)
QL
Allow with dipole-dipole or v derWaals, but not dipole-dipole etc alone
3
(b)     (i)      Type of polymerisation: addition(al) (1)
Repeating unit: [image: ] (1)
not multiples
allow n
(ii)     CH3CH=CHCH2CH3 (1) C2H5
(iii)     
[image: ]
4
[7]
 



7.	(a)     CH3COCl   +   AlCl3  [image: ]  CH3CO+   +   AlCl4–
Allow RHS as [image: ]
Allow + on C or O in equation but + must be on C in mechanism below
Ignore curly arrows in equation even if wrong.
1
AlCl4– + H+ [image: ] AlCl3 + HCl
1
		[image: ]
• M1 arrow from within hexagon
to C or to + on C
• + must be on C of RCO in mechanism
• + in intermediate not too close to C1
• gap in horseshoe must be centred approximately around C1
• M3 arrow into hexagon unless Kekule
• allow M3 arrow independent of M2 structure
• ignore base removing H for M3
• NO mark for name of mechanism
3
Phenylethanone             ignore 1 in name, penalise other numbers
Note: this is the sixth marking point in (a)
1
(b)     M1 about electrons
methyl group has (positive) inductive effect OR increases electron density on 
benzene ring OR pushes electrons OR is electron releasing
Ignore reference to delocalisation
1
M2 about attraction
electrophile attracted more
or benzene ring better nucleophile
Allow intermediate ion stabilised
M2 only awarded after correct or close M1
1
[8]


8.      (a)     Benzene-1,2-dicarboxylic acid
Allow 1,2-benzenedicarboxylic acid
1
(b)     
[image: ] 
Must show all bonds including trailing bonds
Ignore n
1
(c)     (i)      2 C2H5OH
NB Two ethanols
1
H2O
but only one water
1
(ii)     6 or six
1
(iii)     
[image: ] 
Ignore overlap with O to the left or H to the
right, but must only include this one carbon.
either or allow both (as they are identical)
1
(d)     (i)      Rate = k[DEP]
Must have brackets but can be ( )
1
(ii)     Any two of
•        experiment repeated/continued over a long period
•        repeated by independent body/other scientists/avoiding
bias
•        investigate breakdown products
•        results made public
Not just repetition
Ignore animal testing
2 max
[9]
 


9.          (a)     X contains > C=O (1)
if X and Y reversed lose this mark but allow remaining max 6/7
[image: ] X is CH3CH2COOH (1)
[image: ] Y is CH3CH2CH2OH (1)
[image: ] A is [image: ] (1)
[image: ]
Conc H2SO4 : catalyst (1)
7
(b)     
[image: ]
4
(c)     [image: ]        3.1 – 3.9 (1)
[image: ]   2.1 – 2.6 (1)
a: quartet (1) [image: ] 3 adjacent H (1)
b: triplet (1) [image: ] 2 adjacent H (1)
6
(d)     3269 cm–1 [image: ]OH [image: ] alcohol (1)
[image: ] G is [image: ] (1)
2
          Notes
(a)     first mark for C=O stated or shown in X
Ignore wrong names
          Y CH3CH2CH2OH
allow C3H7 in A if Y correct or vice versa
Allow (1) for A if correct conseq to wrong X and Y
          other oxidising agents: acidified KMnO4; Tollens; Fehlings
          other reducing agents: LiAlH4; Na/ethanol; Ni/H2; Zn or Sn or Fe/HCl
(b)     give (1) for carboxylic acid stated or COOH shown in each suggestion
(1) for correct E
any 2 out of 3 for B, C or D
allow C3H7 for either the B or D shown on the mark scheme
i.e. a correct structure labelled B, C or D or E will gain 2.
(c)     protons a – quartet must be correct to score 3 adjacent H mark. Same for b
(d)     allow (1) for any OH (alcohol) shown correctly in any structure – ignore extra functional groups. Structure must be completely correct to gain second mark
[19]
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(b) Functional group (isomerism) ONLY 1 Both words needed
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The formula which shows the (actual)

number of each type of atom OR atoms
of each element in the molecule /

compound.

Penalise reference to ratio of atoms
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(d) C3H:O ONLY 1 Elements in any order
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Redox OR Oxidation

The mark is for the structure of propanoic
acid

0

H30—0H27c<
OH

If Tollens’ is chosen, then

silver mirror / coating

OR black precipitate / solid

If Fehling’s is chosen, then

red precipitate / solid

1

Either word ONLY

Carboxylic acid group must show
both the double and the single bonds
to oxygen.

Formula could show CzHs OR
CH:CH,

No mark for choice of reagent, but
do not award the mark if no reagent
given

Insist on Tollens’ OR Fehling’s as
the ONLY reagents
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(a) (i) State the type of reaction occurring in the conversion of compound A into
compound B. Identify a suitable reagent Y.
addi dmgewakina )

Type of reaction

R
o (Nok maBHy fov Wydrey .
(i) Write an equation for the conversion of compound A into compound C.
Use [O] to represent KoCr,O-/H"
CH3CH,CH,CHO  + [g] —>  CMyCH, CH, CooH )
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amcesk  CiH,CHO + C3H,CooH
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(b) Functional group isomerism is one type of structural isomerism.

(i) Explain what is meant by the term functional group isomerism.
(campa Add) Wit 3eme malecwtas formala o Mamloss vv;*dw? [O)

of WA o Ousaeo of

(@) Give the name orstructural formula of a functinal group somer of compound A
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(c) () State whatis meant by the terms empirical formula and molecular formula.
L okem dament

(i) Deduce the empirical formula and the molecular formula of compound D
(M, = 116) which contains 62.07% carbon, 10.34% hydrogen and 27.59% oxygen
bymas o
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moles = 0.475/74 = 0.00642 1 mark
Notes * Ignore precision of answer
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moles = MV/1000 = 3.75 x 0.45 /100
moles acid = 1.69 x 10°
Notes * Ignore precision of answers

bot mark
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moles acid used = 6.42x10°-1.69x 10°=4.73x 10° 1 mark
Notes  * Allow consequential answer from questions (agnd (b}
* Ignore precision of answers
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moles ester = 4.73 x 107, alithree= 1 mark
moles water = 4.73 x 10°
moles alcohol = 0.01-4.73 x 10° =527 x 10°
Notes  * Allow consequential answer from questions (bnd ()
* Ignore precision of answers, but see note under Precision & Nomenclature
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Ko

From question (d)

7

(473x10%2 = 251252
{169 x 10%)(5.27 x 10°)

From question (o)

/"

From question ()

Notes *Allow consequential answers, including wrong moles of ethanol
*Correct value for K, without working scores mark but n = 0

1 mark
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calculates balance error - 0.001 in 0.475 2(1)% 3 scoring points
calculates burette error  0.15 in 3.75 0(0)%  all 3=1mark
calculates overall ermor =42(1)%

Notes * lgnore precision of answers

*Which error being calculated is ot stated; allow if the calculations are in the
same order as in the question (balance, burette). And do not penalise in
nnomenclature

* If overall error (4.2) only given then lose this mark; do not penalise in
‘nomenclature
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quotes K. value to 3 sig figs 4 scoring points
explains calculations clearly and logically, with a sensible layout all 4 = 1 mark
uses terminology accurately

units where used are appropriate.

Notes * Incorrect units mean a nomenclature point is lost
* Don't penalise missing units
*Two blank sections mean the nomenclature mark is lost

* Answer given in questions 2 or 5 without working means nomenclature mark
is fost.

*If there is no numerical answer to question 5 the candidate must give all three
answers to question 4 to 3 sig figs fo score the precision point.
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(titre of 15 - 30 cm” requires) 0.1 to 0.05 mol dm™

or suitable dilution of 0.450 mol dm alkali used 1 mark
Notes * Do ot allow 10-fold dilution, or 0.045 mol dm® unless candidate calculates
correct expected titre
reduces burette error/ more accurate endpoint 1 mark

reduces error in measuring volume
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(i) K temperature dependent 1 mark

(i) thermostatiwater bath 1 mark
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difference is 0.03 2 scoring points
0.03 against 2.46 is a 1.2% error both = 1 mark
Notes * Lose mark if no evidence of working in second part
* Ignore precision of answers
* Difference must be clearly stated, but allow in expression for %
* Lose mark if the candidate answers a different question
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discrepancy < apparatus error 2 scoring points
good technique/ result within expected imits/ both = 1 mark

carried out welll no procedural errors
Notes * Must make a clear written statement linking both points fo score mark
* Allow consequential answer from question 3
= Ignore ‘reliable’ or ‘accurate’
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To break (strong C-C) bonds QoL

OR homolytic fission
(ignore free-raical substitution)

(ignore overcoming Vian der Waals forces as aditional information)
CaHa, only(1)

CuaHzs —> G + 2CH, + Cabe

M1 correct alkene formulae

M2 balanced equation

(accept ethene formula witten as CH:CH,, CHz=CH, H.C=CH;
and similar for propene, but penalise M1 if either is incorrect e.g.
CHyCHy)

(accept CHy(CHz)sCH for hexane)

(ignore conditions)

Correct structure of repeating unit

(ignore brackets)

(ignore “n’)

(be lenient on vertical C-C bond in the structure)
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M1
propanone
M2
CH:CH,CHO

OR correct aldehyde with functional
group drawn out.

Credit propan-2-one as the only
other acceptable response.

Penalise CH=0 for the aldehyde

group




