
2814

Abbreviations,
annotations and
conventions used in the
mark scheme

Marking structures in
organic chemistry

Mark Scheme

I : alternative and acceptable answers for the same marking

; : separates marking points
NOT : answers not worthy of credit
( ) : words which are not essential to gain credit

(underlining) : key words which must be used
ecf : allow effor carried forward in consequential marking
AW - alternative wording
ora : or reverse argument

When a structure is asked for, there must be sufficient detail using
conventional carbon skeleton and functional group formulae (e.g.
CzHs, OH, COOH, COOCHT) to unambiguously define the
affangement of the atoms. (E.g. ClHz would not be sufficient).

If not specified by the question, this may be given as either:

o
tl
C-l,l-CH"

t -
H

o

a

t  ? " r  t-c-c-c-c-
l l l l

Benzenerings moy be repre.sented ", O qs well qs O,^
of the types of formulo obove.

. a structural formula - e.g. cH3cH(oH)czHs,

. a skeletal formula - e.g.
H
I

T ? T T"-?-?-?-?-'
o adisplayedformula-e.g.  H H H H

or as a hybrid of these - e.g.

The following effors should be penalised - although each one only
loses a maximum of one mark on the paper:

clearly connecting a functional group by the wrong atom

showing only 'sticks' instead of hydrogen atoms -

e.g.
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2814 Mark Scheme

1 (aXi) 
bahncedequationfogive@ c,,o- { + Hzo{

(ii) 4-nethylphernl reacfs (phenylnethanol does not) {

... because phenols are (nore) acidic / dornfe H more easily AW {

(bxi) H2 / hydrogen

,4. /r^t\
(ii) crr.{}on + ZNa -+ e*r.{}o'lb* + Hz

yhenoxide/sodium sfructure / fornula {

resf fhe egwfion also corcecf and balanced r'

June 2005

allow CzIlsOi 
J2l

T1I

allow Crl+Ohh
but llOT -hhO
or O-hta 121

t2l

(c) (i) H /acid / naned sfrong ocid eg HzSot / HCI

O H
i l l
c-o-c

I
H

displayed 6fer group r'
rest of the ster {

Ill
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2814 Mark Scheme

2 (a ) ( i ) f o  

n

C=C double bond does not rotate {
(b)

two different groups on each carbon (of the C=C) AW

i. trans because H / groups are on opposife sides AW {

it. any formula that shows the H on the same side - eg

(c) (i) aldehyde / C--O / carbonyl{

(ii) C6H{HCHCHO + 2 tHl -+ CIHfiHCHCHzOH {

(d) nethd
silver nitrate {
ammonia / ammoniacal {
warm / heaf {
silver (mirror) / brown PPf forms {

ex/ontion
silver ions reduced / Ag' + e + Ag {

aldehyde oxidised to a carboxylic acid {

correct structure - eg C1HfiHCHCOO-/COOH {

ryality of m'itten communicafion
mark for correcf spelling, punctuation and grammar in at leasf two
senfences {

[ 1 1

NOT on "each

side" of the C=C J 2 |

[ 1 1

[ , | l

[ 1 t

allow Cgl4oO
l 1

l 8 l

ffotal: fsl
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tlark Scheme

step 3----.+

June 2005

H*
Ft ,CHe

step2 fi,\€ Lf/J

Intermedlate

d
products

*CH3 r'curly arrou from rbond towards the carbon of

intcrmediafc
strucfure of the intermediafu r'
curly arrow from C-H bond {

prcdt rc ts
structure of methylbenzene and H* shown {

accepts an electron pair r'

H + A l C l 4 -  + A l C b +  H C I

CaHe + CH{l CeHdHs + HCI
products {
rest of the egwtion olso correct r'

(benzerre) riry is acfivatud r'

lone glig from o(ygen is delocalised / interacts with the n
electrons around the ring / AW or diagran {

greafer elecfron density (around the ring) r'

attracfs * CHs./ electroph iles more easily {

infermediate must have
the '+'within fhe
delocalised area

allow HCI as product if
Cf is shown with the
intermediate t4l

t{OT a 'lone" pair t l l

t l  l

ignore references to
the nductive effecf

t 1 l

ffotal: 131

3 l
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tlark Scheme

step 3----.+

June 2005
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2814 Mark Scheme

4 (a) (il water / evidence of a solufion in wafer - eg
(aq), 'dif 

,'6ll'or 
' conc' for HCI{

a named strong acid or alkali (heated under) reflux /
a suitable enzyme at around 37C{

(ii) amino acids {

(iii) correct structure for one of the amino acids r'

correct ionic form for reagent used in a(i) - eg

i o o

tlOT conc HNOr
or conc Hz50q

June

l2l

ffotal: 151

T * i  , o
H-N-C-C

, l I  b n
/

( i i)

( i i i )

(iv)

differenf spafial / 3-D arrangement (of the groupQ r'

(stereo)isoners / mircor images are non-superimposable / nolecules
are asymmefric {

AtlY 3 out of 4 mark

contains 2 chiral centres r'

each can have 2 (sfereo)isomers/ ZxZ possibilities AW {

use nafurally occurring / enanfiomerically pure amino acids
OR
t$e a stereospecific catalyst / enzyme / micro-organisms
OP
separate fhe mixfure using a suifable mefhod {

higher doses are reguired {

the drug /ofher stereoisomers may have (harnful) side-effecB r'

H-N-C-C

,l '! 
'o- 

,

(iv) reacfion with water to split/break down the conpound {

peptide bond in the compound is broken / diagran to show AW

(b) (i) a carbon with four different groury aftached {

a chiral carbon /centre {

32



Mark Scheme

lil Dianino
fu/e amine grouPs {

t,4
their position on the ring / nunbering of carbons
around ring (or shoun on a diagran) {

lll reduction / redox {

tin attd HCI {

conc acid under reffux r'

June 2005

t l  l

or H2 gos +

Ni/Pd catalyst l2l

o , n @ * ,  + t z t H l +  * n , @ * ,  + 4 H z o

HzO as product r'
and the eqtntion balanced r'

accepfs H* usirE the lone pair (on N) r'

which is domted/forns a (dative) covalent bond {

t - "€F**0

conect structure with charges shown {{

one mark for either: just one neutralised,
both neutralised, but wifhout Cl-,
both neutralised, but no charge-s shown

${|ii) hes<arp-1,6-dianine is a sfronger base because:

electrons move towards the N (due fo the inductive effect)
(in hexarc-1,6-dianitre) {

the lone Eif from N is (portia\) delocalised around the ring (in

diaminobenzene) {

so fhe electron Pair is more easily donafed /
H more eosily accepted (in hexane-1,6 diamine) ora {

either mark can be
obtained with a good
diagran l2l

33
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Mark Scheme

qnstion 5 confinted

(d) (i) eg fire resisfant / butlet proof clothing /
cycle Ares / tennis rackets {

(ii) congl@:tlon (polynerisatiodr'

June 2005

allow any use where a tough
flexible material is needed

@ " * ,  
r  1 H  o o c - @ c o o H

structure of benzene-1,4-dicarboxylic acid r'

amide /peptide bond displayed {

repeat unit of correct polyner indicafud r'

formula of water shown as the product in an equafion r' l 5 l

flotal: 201
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l8t4 Mark Scheme

6 (a) filolecular ion peak circled {

Compound X has iA," = 74 r'

Enpirical formulo has M, = (36 + 6 + 32) = 74
(so nust be fhe same as the moleculor fornuh) r'

(b) (i) compund X is nof an atdehyde g ketone / not a carbonyl compound {

(ii) compound X does not contain a C=C double bond/ is not an alkene

/ is not a Phenol r'

(c) stnrcfifip t ethYl nefhanoate {

stnrcfitr 3 ProPanoic acid {

(d) prr*rqc or abscttcc of rclcvant pcak (in the confert of any of the sfrucfures) ...

peak at '175O / 1680-175OGn't) for C=O {

peak dt -125O / tW-L3@(cn") for C-O{

rc peak at 25@ - 33@(cnt) {

struclrtps Pssiblc e tulcd ottf ...
structures 3 is ruled out / can only be structure I or 2 r'

June 2005

t 3 t

t {  I

(e)
cqrect sfitrclwe:

H O  H

t*t-8-*t-" {
l l
H H

ff
rcasontug: peak at *2 / 2.0-2.9(ppn) is due to 

-c-cHs y'

peak of -3.7 / 3.3-4.3(ppn) is due ,o 
-o-cHe 

{

ollowmaxlaecf
from fhe wrong
sfructure for valid
reasoning fron the
6 value

relafive peak area is l:I,/egual as bofh grouPs have

fhe same number of Profons r' AV

peak(s) not split as there are no protons on fhe
neEhbouring carbons {

$nl,ty of *rittcn communication
for we and comecf orgonisation of at least tvo of the scientific terms: PPm,
environmenf, methyl, proton, adiacent, singlef (doublet etQ r' t 6l

Fotal: 171
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