Mark Scheme - OA3.2 Amino Acids, Peptides and Proteins

(a) Intermolecular bond formed (1) when hydrogen attached to a highly electronegative
atom (1) 1s bonded to an electronegative atom attached to hydrogen (in another
molecule) (1) fornung a very strong dipole — dipole attraction (1) [3]

(maximum 3 marks)

owce Legibility of text; accuracy of spelling, punctuation and grammar, clarity of

meaning
(b) H I|—I H
H-N- T - _/@
H
1
O-H
(c) Behaves as/ can react with an acid or a base (1)

[1]

[1]

-COOH 1s an acidic group / donates proton, -NH, 1s a basic group / accepts proton (1)

(d) NH;
HDM :
O O
(¢) Moles MSG =1/169.08=591 x 10~ (1)
Concentration= 591 x 107°/0.1 =5.91 x 10~ (1)
(f) (Neufral) FeCl; / Bra (1)
Purple colour / white precipitate (1)

(g) 2.4-Dimtrophenylhydrazine / acidified sodium dichromate

Yellow-orange precipitate / orange to green colour change
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[2]
[1]
[2]
[2]
(D
(1) [2]
Total [14]
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(2¥1) CH3-CH-CHs 1]

OH
() o
[ i
HiC-C-0-CH: or H-C-0-CH:-CH; [1]
e I
HzN—(I‘ ~Cc-oH (1
CH3z
(n) HC
N/
C=C {or Z form) [1]
SN
H CHs
()L
?H El:!H H H 'L|'.,H=
||
H- C*-C-N-C-CH: [1]
T i
H J\O/ H H CH;
HO
() The 1zomers rotate the plane of polanised light in opposite directions [1]

{m1)  Side effects from other optical 1zomer / lower dose needed / improved
pharmacological actvity / only one 1zomer has comrect onentation to bind with

biological molecule [1]
() tl'.ll O H H CH;
[
HO-C C-C-N-C-CH; [21

(1 mark for acid {accept aldehyde), 1 mark for ketone)

HO

15

{cii) Ethylamine ethanol phencl ethanoic acid [1]

(1) Ethylamine is basic because it accepts a proton readily (1) due to the lone pair of
electrons on the nitrogen (1}
Phenol 1= acidic becanse 1t loses a proton / the amon formed 15 stabibizad (1)
by delocalisation of the negative charze over the benzene ring. (1)
{Accept descnpiion &g in phenoxide ton lone pawrs of electrons on oxygen become
delocalised with electrons m benzene nng.) [4]

Total [14]
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(a) (i) Alanine forms a zwitterion (1)
Forces between alanine molecules are ionic bonding (1)

lonic bonding much stronger than hydrogen bonding / van der Waals (1)
Max 2 marks  [2]

(ii) 1 mark for each correct structure [2]
. ]
H—C— H
L 0 H H—C—H
| | 0
N—C c—d 2 | L/
— R \
/! | | e /N_G—C— frl—C—C\
= 8 H T hoh on
(iii) 1 mark for correct identification of peptide link [1]
(b) Enzymes [/ Structural proteins / Hormones or specific example [1]

(c} 1 mark for arrows in first stage; 1 mark for correct intermediate; 1 mark for arrow giving gain of

proton in second stage (from HCN or from H7).
QEN

/-xH
i’

Y
A
@]

A
@]

R—C;QG
N

H
N=cC

3]

(d) Soda lime [1]

[10 marks]
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ia) (i) Both molecules have lone pairson nitrogen (1)

The lone pairs can form [coordinate) bonds with H® ions (1) [2]

(i) Lone pair on M in phenylamine is delocalized over benzene ring (1) therefore
less able to accept HY (1) [2]

(i) Arrow in first step (1)
Cation structure in second step (1)
Arrow in second step (1)

O—pN=—
Oz, O
O— H HK‘N"K
- H*
— @O
E]
Il (fractional) distillation / steam distillation [1]
1] Sn and conc.HCl (1) followed by NaOH (1) [2]
b ;
(b} (i) 0
HO
1
OH i
0
(i) Addition polymerisation makes one productonly f

Condenzation produces one product plus a small molecule like water (1)

Addition polymerisation uses ane starting material /
Condensation polymerisation has two different starting materials (1)

Addition polymerisation involves monomer with one functional group /

Condensation polymerisation involves monomer with two functional groups
(1)
(rnax 2) [2]
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(cl (i)

CH3
9]
s
g 4
H /N C C\\ [1]
H ‘ OH
H
(i) CH, CHy
oo P (2]
N—C —
£ [ [ Y,
H H H OH
(iii) Alanine has strong (electrostatic) forces between the zwitterions (1)
Butanoic acid has hydrogen bonding between molecules
electrostatic forcesin alanine are stronger than forcesin butanoic acid
(1)
[2]
(iv) Soda lime (1) CH:CHzMH: (1) [2]
Total [20]
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(a) (i) Sodium [ potassium cyanide [1]
0] #°
e —c? [1]
Cl
(i) Sulfuric ! hydrochlonc acid [1]
(iv) P
HN'—CH, —CH, —C. [1]
o
(v) eg
HH,
e [1]
HO—CH,—C—C
" | Yo
H
{wi) LiAlH: [ Hz / sodium, ethanol [1]
(vi)  The nitrogen atoms act as electron pair donors / proton acceptors [1]
(b) (i) Molecular formula is C:H:0: [1]
(i 3 [1]
(i) C=C [ alkene 1]

(iv) Two of the (remaining) protons are in equivalent environments (and one is
not) / there are CH and CH; present [1]

(v) FPossibilities

H H H COOH
LY Vs b s
C C C [

N/ - N/ "

c
\ N
o COOH H H

Total [12]
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{a) (i} The nitrogen atom has a lone pair of electrons making it an
electron pair donor / proton acceptor 11

H O
(i) Compound L must contain the grouping — ) = =— (1)

The nitrogen atom must be bonded directly to the rning as a (primany) aromatic
amine 15 formed on hydrolysis (1)

As the hydrolysis compound is a phenol (and has an OH group directly bonded to

the ring)} a methyl group must also be bonded directly to the rnng, as the molecular
formula is C;H:D [ the compound has the structure

(iH

(1)

CH,

The compound is likely io be an amide, as these are hydrolysed by bases to
ammnes (1)
A suggested formula is

()
A

1
g, oun
N NeH -

b
' which is CoHyNO,
; an isomer of cathinone
I has M, of 149(1)

\

CH;

b

[6]

QWC Information organised clearly and coherently, using specialist vocabulary
where appropriate QWC [1]
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c)

/ﬁif;l
| ' _— and FeCl,™
4

Cl=Cl === FeCls

{ Accept mechamsms showing Cl7 and FeCly )

Cormrect catalyst (1)
Correct curly amows and polansation / formation of CI' (1)

Wheland intermediate (1) Production of HCI| and regeneration of FeCl; (1)
[4]

(i) Yolume of sodium hydroxide solution needed (1)
How long to refiux (1) [2]

(it} The aromatic C = Cl bond is stronger than the aliphatic C = Clbond (1)
This is because a p-electron(s) of the chlorine atom in the aromatic compound
becomes part of / incorporated into the delocalised n system ofthe ing (1) [2]

(iv)
(1

@ i chlorine has two isotopes 35137

ina 3:1 ratio (1)

121
Total [20]

PhysicsAndMathsTutor.com Edugas Chemistry A-level





