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QUESTION ONE

(a)

Complete the table below to indicate the [UPAC name, functional group, and/or the structural

formula for organic compounds that contain only four carbon atoms. The first row has been
completed for you.

Functional Structural formula TUPAC (systematic)
group name
. 4
Alkene CH,CH,CH=CH, but-1-en
%
AW\W\L CHs - C@__ ~ CH{NHL 2-methylpropan-1-amine
Acvl chlorid u //o W&&(\Og( Cl{\\OHdL
cyl chloride (:}— CHL“ (H,L

EQ}rcr

propyl methanoate

Kekon ¢ CH,CH, —~C—CH, bukan - 2-one
0
/°
Aldehyde Crl3CHa CH-C | butanal
Amide CH 5 Crl- (:H-): Cif\fN W / butanamide
s r, OLF\\\\
~C-0% 1 1\
[ VC-C-Cm N\
[t
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(b) Complete the following reaction scheme by drawing the structural formulae of both otganic
compounds A and B, as well as the major and minor products C and D. ‘

N

W lon

Identify both reagents 1 and 2, and indicate the type of reaction occurring at each step.

CH,—C—CH,
0]
Propanone

Type of reaction: QA Vion

l Reagent 1: H YO

A.

Type of reaction: e\imwedon

l Reagent 2: T

Type of reaction: SLA\D))/MHM-
7

Reagent 3: HCI

A/\A

C. Major product
ooy
{ | 0
H- - C-<C-H
1 )
,'.\ 4 o

D. Minor product

H H !
| { {
H- - ¢e— C-H
' |
# v o
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Some organic compounds can exist as enantiomers (optical isomers).

An example is a secondary alcohol with the molecular formula C,H,OH.

(i) Draw the enantiomers of C,HjOH in the box below.

NI
[
H
e
1 |
C, C
Hac/f}//oH HG\\‘&\LHB
CaHg _61(:.:!1;;:
A,

(i) Explain what is meant by the term enantiomers (optical isomers).
In your answer, you should:

identify the structural requirement for a molecule, such as C,H OH, to exist as
enantiomers

. explain how enantiomers can be distinguished from each other.

Foc an molecwle fuchas CyHaOH boerisk ap an
enanfomer [ Mot pe 0 fLecondecy  BICHoL.

Enafome s MUt have fouy dittecent fangtona ﬁ
(Zyw{)f Surrpandin f ﬁib c”en/Lra/ C/?/r(?/ Qrpon
) q/cab/

ence (i Haq OH must ﬁt fequ
Enanfomer  (an  cehic

n _ofposite  fERREE

I how /ﬂyv can be /MWW&@(’ //‘MA_
one anofier. //
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QUESTION TWO

(@)

N

Compound P and compound Q are straight-chain constitutional (structural) isomers with the
molecular formula C;H,,0. Compound P can form optical isomers, whereas compound Q
cannot. ’

When reacted with concentrated sulfuric acid, compound P forms two products, compounds
R and S; compound Q forms only one product, compound S.

When compound Q is reacted with Reagent 1, it forms a chloroalkane, compound T.
Compound T reacts with concentrated NH, to form compound U.

Compound Q can also be oxidised to form compound V, which will turn moist blue litmus
paper red.

Compound V can also be reacted with compound Q and Reagent 2, to form a sweet-smelling
liquid, compound W.
Use the information above to identify compounds P to W, and reagents 1 and 2.

Space for planning/working is provided in the box below.
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Complete the following tables using the information found on the previous page.

t = {
ST 1 -~ M ¢ I.aﬂ =V - F
= Ve & T X SURS- 4
= ) 2~ J~T i Q i
4.& M’C' / N / T-J -3
) ¥ T~y OV Toq- 3
-0 - ( S \ B T-vY-xI
. i VEC R _
Ty \ v
\ T—~yLF-v-3I nﬂ W
T~ U ~T ) | L\ J
—_ o _ v 4
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T
..M ~ N
g S | 5
& . = > = S Yy
g 3 $
S > A
@)
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(b) (i) Adding an acidified potassium dichromate solution to propan-1-ol can produce either
propanal or propanoic acid.

Explain the laboratory procedure used to convert propan-1-ol to propanal.

In your answer, you should:

. outline the procedure for the conversion, and describe any colour changes linked
to the species involved

. state the type of reaction occurring

explain how the procedure ensures only propanal is collected.

/Tb divise o fest o Cormn wogoned Cal(i&l’wd@) {om
pan-(-of (@rfmar7 alchel ).
g\/@ would (e fle Qubllng pehod
72’“} Lrjie)  on u’ ys d/ h/da A /O/Iea‘m’/ /

(i) Explain how Benedict’s solution can be used to distinguish between propanone and
propanal.

In your answer, you should include:
. any observations made linked to the organic compounds involved
. the type of reaction occurring

evant equations showing any organic reactants and products involved.

A\dmpe; Cfench with Renedicly Solubion ¢
i odded  te solubga Wikl um blue
k eonet _lont_reack  path _beediclr folubon
but” wilt_voldily_react with water/,)
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QUESTION THREE

Peptides are molecules that form when amino acids combine.

The following structures show the amino acids cysteine and serine.

H H
H,N— (:3—COOH H2N—(:3—COOH
(IZH2 (|3H2
SH OH
i cysteine serine

(8 (1) Inthe boxes below, show two possible dipeptides that can be formed by combining the
two amino acids shown above.

Dipeptide 1:

i !
- C — (OOH
HeN (C ‘
Hy [
éH i OH
Dipeptide 2: | §
H # o H
{ \ (W
Moot — C - N= C —C~N Y
I \
CHy C\r\q
l
OW\ SW

(i) Circle the amide functional group on ONE of the dipeptides drawn in part (i).
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(b) Nomex® is a polymer used in firefighters’ suits. Nomex® is made up of two different
monomers bonded together to form the polymer chain.

A small portion of the structure of Nomex® is shown below.

Note: is a benzene ring and does not change when the monomers bond together to
form the polymer.

Explain the structure of the polymer, Nomex®.
In your answer, you should include:
. the name of the functional group linking the monomers

. a drawing of both monomers

a classification of the type of polymer formed, with an explanation to justify your choice.

0 &
{

F{ H
( i
oK —~ "’\@,ww ' HO"C{jV/ ¢~ O0H
{
, .

/ /‘LL funchiona| geoe i holdine i The Monome o Knownar
e  dimide lm age |

H%d\/w to Gmrw Yo (han
The Qa(u(wvu s Porrreak throagn - condensation,
CondenSfion I Where /VW\O/MM ot @g/ley
and de o 0/0»#0/ /vw(caae //
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(c) Polymers such as Nomex® can be hydrolysed by either aqueous acid or base. ASSESSOR'S

Show the products of the hydrolysis of Nomex® using:

() aqueous acid H’% O -

?{ H 0 % ri H
H‘ \-4\“/ -C“@ ~af + f’\‘C‘"C‘”
k/ .
o H
(i) aqueous base.
OH™
" H o i Ao
| {1 /C, _ { |
& ~ fe ¢ -
HO=N_ A N-C~ oK ThmC-CH
‘s@/ |
o OH
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Q SIECE Annotation
score

This response provides enough evidence for achievement because they can
draw or name structures with reasonable accuracy and do show some

1 A3 understanding of optical isomerism.
This response provides enough evidence for achievement because they can

2 A3 follow through a series of reactions and draw structures with good accuracy
but they have limited knowledge of reagents and practical work.
This response provides enough evidence for achievement because the

3 A3 candidate shows understanding of condensation polymerisation but has made
some errors. The candidate has a limited understanding of hydrolysis.






