M1. (a) X (O-H) (alcohols)

penalise acid or missing “alcohol”

Y C=0
allow carbonyl!
H H
HaC—C—CHs _CHa_ | H
[l A N HsC—C—C
OH O OH |
OH
A
NOT acid
(b)
HzC=(_|T—CI-IzCH3 I—Izc—(|3=CI-ICH3 I—I;C—?H—CH:CI—I;
CHs CHs CHs
Allow conseq dibromocompounds following incorrect
unbranched alkenes
NOT allow dibromocompound consequent on a
duplicate alkene
NOT allow monobromocompounds if HBr added
El)r ;Br BTr BTr ?r ?r
H;C—?—CH;CI—I; H;C—?—CI—ICH; H;C—(IZ—CH—CHg
CHs CHs CH=

6:3:1 either next to correct structure or to none

Allow a mark for identifying correct dibromocompound with three peaks
even if integration ratio is wrong

if 6:3:1 missing or wrong, no marks for splitting

Only award a mark for splitting if it is clear which integration number it
refers to

6 singlet or drawn
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3 doublet or drawn

1 quartet/quadruplet or drawn
1
(max 10 marks)

[16]
M2.D

[1]
M3.C

[1]
M4, (@) (i) fractional distillation or fractionation

(i) CiHx only
(i)  CuHa + 170, — 11CO, + 12H,0

(iv) CuHa + 60, — 11C + 12H,0

(b) (I) C10H22 - C3H6 + C7H16

(i)  correctly drawn structure of methylpropene
(insist on clearly drawn C-C and C=C bonds)

(c) Anytwo from

o chemically similar or chemically the same or react in
the same way
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M5.C

M6.

o same functional group

o same general formula

o differ by CH,
(penalise same molecular formula or same empirical
formula)
2
(8]
[1]

(@) (base) elimination
(penalise other words before ‘elimination’ e.g. nucleophilic)

M1: curly arrow from lone pair of electrons on oxygen of hydroxide ion

(insist on a lone pair of electrons on the oxygen atom and a
negative charge, but only credit this mark if the attack is to a
correct H atom)

M2: curly arrow from the middle of the C-H bond to the middle
of the C-C bond

(only credit this mark if the arrow originates from the correct
C—H bond and if an attempt has been made at M1)

M3: curly arrow from the middle of the C—Br bond towards/alongside
the Br atom

(credit M3 independently unless the bond breaking is
contradicted by an additional arrow)

(penalise curly arrow if the C—Br has a formal positive
charge)

(credit full marks for an E1 mechanism, with M2 awarded for
a correct curly arrow on the correct carbocation)

(award a maximum of two marks for either an incorrect
haloalkane or an incorrect organic product)

(maximum 2 marks for use of 'sticks' for the haloalkane,
unless RE from 2(b), when credit can be given)
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(b) (i) M1: compounds with the same structural formula

M2: but the bonds/groups/atoms have different spatial
arrangements or orientation or configuration/are arranged
differently in space/3D

(ignore reference to the same molecular formula for M1)

(i)  ML1: correct structural representation for cis-but-2-ene and
its name or its identification as the cis isomer

M2: correct structural representation for trans-but-2-ene
and its name or its identification as the trans isomer

(accept representations which are 90° to linear)

(award one mark for two correct structures but either
wrong/no names)

(maximum 1 mark for an incorrect alkene)

(i)  geometric(al) or cis-trans

(c)  nucleophile or electron pair donor
(penalise ‘base’)

(d) CH,CH.CH,CH.Br + 2NH, — CH,CH,CH,CH.NH, + NH.Br
(M1 correct product)
(M2 balanced equation using 2NH, and leading to NH.Br)

(penalise M1 for use of C,H,NH, or for incorrect haloalkane,
but allow consequent correct balancing of equation with 2
moles of ammonia)

(1-)butylamine
(credit T—aminobutane and butyl-1—amine)
(award QoL mark for correct spelling)

[13]
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M7.B
[1]

M8. (@) M1: CH,CH,CH,CH.OH;

M2: CH,CH(OH)CH.CH,;

(penalise incorrect alcohols in part (a), but mark
consequentially in part (b) and in part (c), if relevant)
(if three alcohols drawn, award MAX. 1 mark)

(b) M1, M2 and M3: Correct structures for butanal, butanone
and butanoic acid;

(award these structure marks wherever the structures
appear, but insist that the C=0 is shown in each structure
and additionally, the C-O in the carboxylic acid

M4: balanced equation for the reaction of butan-1-ol
with [O] to produce butanal and water;

M5: balanced equation for the reaction of butan-1-ol
with [O] to produce butanoic acid and water

OR

balanced equation for the reaction of butanal with [O] to
produce butanoic acid;

M6: balanced equation for the reaction of butan-2-ol with [O] to
produce butanone and water;

(Credit condensed structures or molecular formulas in each
equation, provided it is obvious to which reaction the
equation refers) (Insist that whatever formula is used in each
equation that it is a conventional representation of the
compound; for example penalise CH,CH,CH,COH for
butanal)
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(c) M1: Correct structure for 2-methylpropan-2-ol;
M2:  2-methylpropan-2-ol

OR

methylpropan-2-ol;
(penalise on every occasion in parts (a) and (c), structures
for the alcohols that are presented with the alcohol functional
group as C-H-0O)

[10]

M9.(a) 2-bromobutane;

(b)  Elimination;
(penalise “nucleophilic” OR “electrophilic” before the word
“elimination”)

M1: curly arrow from lone pair on oxygen of hydroxide ion to H atom
on correct C-H adjacent to C-Br;

(penalise M1 if KOH shown as covalent with an arrow
breaking the bond)

M2: curly arrow from single bond of adjacent C-H to adjacent
single bond C-C;
(only credit M2 if M1 is being attempted to correct H atom)

M3: curly arrow from C-Br bond to side of Br atom;

(credit M3 independently unless arrows contradict)

(Credit possible repeat error from 2(c)(iii) for M3)

(If the wrong haloalkane is used OR but-1-ene is produced,
award MAX. 2 marks for the mechanism)

(If E1 mechanism is used, give full credit in which M1 and
M2 are for correct curly arrows on the correct carbocation)
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(c) (i) (structural) isomers/hydrocarbons/compounds/they have the same
molecular formula, but different structural formulas/different structures; 1

(penalise statements which are not expressed in good
English and which do not refer clearly to structural isomers
i.e. plural)

(penalise statements which refer to “different (spatial)
arrangements”)

(credit” different displayed formulas’)

(Q of L mark)

(i)  Correct structure for but-1-ene;

[7]
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