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QUESTION ONE

(a) Complete the table below by drawing the structural formula for the named compounds.

IUPAC systematic name Structural Formula

CHy —CHe—CHz —CH2— 0~ {C( — CHlg
butylethanoate O

CH'S" CHI—C\LH_ C _’H

2-hydroxybutanal X

oH O
C H3— c —NHz
ethanamide Y
O

(b)  The structure of amoxycillin is given below. It is an antibiotic used in the treatment of
bacterial infections.

2
NH
| ) H H o
H C | | _S 3
~e” N c—c” \/\
Il | H |
CH
—N —
@ C\C/C\ o//C y ;
3 4

Name the four different functional groups circled within the amoxycillin molecule above.

1 oo hol 2 AL

3 OWITAL 4| Carboxylc aud
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(¢) Glycine, alanine, and serine are three amino acids shown below.

NH, NH, NH,
| | I
H—C— COOH H.C—C—COOH HO—CH,—C—-COOH
! I I
H H H
glycine alanine serine

(1)  Draw the 3-D structures of the enantiomers (optical isomers) of serine in the boxes

below.
INHL HN
C’_,.ﬂ - (/OOH HOOC - l
- Pk
&
wot ¥y A Heory

(i) Circle the amino acid below which does NOT display optical isomerism:

glycine alanine serine

Explain your answer.

\l Glycme does not have a chiral carbon = o carbor
Oto N WTHA K dlrffertnt groups aHacred fo TE.
The omdy carbon with 4 704 atfached m glyome

So e H g Yry are not- dirffertats
W two -H groups attacred”’, So gly tne does
ot Gl e rquirements of optrcak momer rem,

whtth 7 a carbon twfihn Y dgffereat gyoup’ aftache
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(iii) Draw the two possible dipeptides formed from the amino acids glycine and alanine.

(H.—C -N —cH —c-0oH
HLN CH i \ { | Y
o H Ay o

H. N — CH — ‘C - N -'CHz/-’&-'OH
\ ! ‘
cHy o H o

(iv) Name the type of reaction that occurred when the dipeptides formed in (iii) above.

‘C)ov\d\emaho ,

Explain your choice.

Two smaller molewles ; glyceand alanne,
are (jo.l\/\,@d together to form | larger molewdle,
Wit the elmmabon of a small H.0 molewle

o the ]OFV\Mg srhe -H 1§ removed oM AW'NHLG”W’

and —0H 1 remored fom the —_E{-D(—»{ group -

(v) Draw the products of an acidic hydrolysis for ONE of the dipeptides from (iii) above.

Explain why these products are formed.

HngN—CHz-‘((:’OH Hz*N-CH —'lC' —OH
© Hy 0

' T NYdrolysd ; water “(—l?\}le—(d R Sput the molewle j ki

—H qommg oto e partY él e molewle and —OH
Phmg oW e other - ¢ =) part of e molecule

T aadtt condrtron s the ObaJrC-NH?. roup wi (| Hhene

QCCQP(' G H+ f\/DW\CtYeVmistry91'3;91,{{)2016b€(D‘(\/\'e/ NH?’-'—' /;
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QUESTION TWO ASSESSOR'S

USE ONLY

(a) (1) Whatreagent can be used to reduce aldehydes and ketones?

NaBHy

(i)  For the reduction of pentanal and pentan-2-one, draw the structure of the organic
product formed in each case.

Identify the functional group of each product formed.

Structure of the product:

CHy Sz CH CH o cHoH

pentanal

Functional group:  AAlcohol ( primary )

Structure of the product:

CHy CHe CHm CH -, |
OH )

pentan-2-one

Functional group: alcolol (Secondar % )
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(b) The structures of four different organic substances are shown in the table below. i
(i) Name the organic substances A to D.
Letter Structure Name
A CH,CH,CH,—NH, |~ om0 propane
p O
B CH,CH,—C propanal
N
H
/° i Ae
C CH,CH,—C propanoyl chlovt
3 2 N
Cl
O
D Il \ox/ O pavone
CH,— C—CH,
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(i) Explain how you would identify each of the organic substances, A to D, from the table
in (b)(i), using only moist litmus paper, water, and Benedict’s solution.

In your answer, you should include:
a description of any tests carried out and any observations you would make

equations to show the organic products formed, if applicable.

u Pdd waker 4o samples of each substance - C

propanoyl chiorre | wrll react vrgoumlﬂ wrHA water

M A hSO\FOljSG rea o -
CHs ,”CHL“C"C‘ +H20 —> (H3-CH-C-O H + HCI

’ e ‘game sampl€ of

(—Y&f (’Sf Morst blwe Crbnaus will Hien mvn red Y C dlou e

foonfM  prodkcat of hydrolysrr dlondde on H* fo water, formmg

C) ot CH3-CH=C -OH +Ho0 F CHpCHe- O +Hi0T
O

and HCl +%Hoo —  H30* +ci-
The other three Subdances will not react wrthh

water. Mdd nmorst red Ufmw to Sam pleg of hem_a%/u%
3 compounds - Red U wrll turn bine m A I—ammo

peopane ,whithaccepts Ht fom water o torm 0 H ™

CHz —CHe =CH= — MH= + Heo & CH3zCHCH~NH3 O™

The othur 2 substanas will nof-change the colour of-
Mot Fed Utms . Add Beneduct s solubon o new
Samples oFWkemaMMg 28ubstances ; and wagm-
Th & T, propanak , the. bie wlow  of fhe Soluon
te wtll change to form a brele red preapTiateas o
rEAOK reathon O@AS . T

contmine A oLt bacle -
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QUESTION
NUMBER

2011)

1

Extra paper if required.
Write the question number(s) if applicable.

CHg*CHL-‘CfH = CJ"{B’CHZ,"% —OH
J 0
O

- Popanal galni oxygen, and 15 oxdnee fo propanore

aqA- Blue C@#t  Renedrcts solubonm reducod
o (20 ; whith formy the pntie red precrpriate -
The blue colour of Renedrchy solulvon will remam
w D) propanoine whath cannot be oxrdned -
M m Benedrets Solubon 1 Huws not reduced,
$o the blue colonr of thedolubon renonms n D/;/
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QUESTION THREE

(a) Complete the following reaction scheme by drawing organic structures for S1 to S7, and
identifying reagents 1 to 3.

CH,COCI + CH,CH.CH,OH

S$1
CH?’—F —0—CH—CHCHy
(

O
AAN‘
S2
CH,COOH CHz ~CHzCHz O
l Reagent 2
S3
CH:-CH =CHg
PCI, N -~
$4 (minor product) S5 (major product)
CH=—CHz—CHCl (Hz —CH—CH3
¢
l Reagent 3
86 v
(Hh "C, —CI CH,CH,CH,NH,
O

~

§7
Chy—C = NH ~Cte-CH=CH3
[
O

Reagent 1 is: H 20 / H * ;Vl(&\‘f"j
Reagent 2 is: conc . HSO 4 he at
Reagent 3 is: N H3 conC - /
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(b) Draw a reaction scheme to show the conversion of butan-1-ol to butan-2-one. ABEESBOR'S

You should include any relevant reagents, conditions required, and the structures of all
organic substances involved.

butan-1-ol
CH—{’ Hy Gz H,~oH + conc He Soy [heat —2

bk ——ene_

CHz—CH.~CH=CH, + H0/H*—

(Hy —CHz—CH -CHy 4+ (H 3“CH?—'CHL'l(/H7,
o oH
butan-2-of (W\qu) b utan-{-ol ( o)

(H:—(CH.-CH =ty + Cra07 /Yt —
o heax

CHy —CHe — ¢ =CHl3 C
O

butan —2 —ove

‘, Question Three continues
‘ on the following page.
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(c) A triglyceride found in olive oil has the following structure:

(i)
(ii)

CHZ (CH,),~ CH=CH—(CH,),~ CH,

CH-0OC—(CH,),~ CH=CH—(CH,),~CH,

CH,— 00C—(CH,),;~ CH,

Put a circle around one of the ester groups in the triglyceride molecule shown above.

Draw the structural formulae of the products produced by the hydrolysis of this
triglyceride in basic conditions, using aqueous sodium hydroxide, NaOH.

CHL M 5 Nao- C- € CHz )7~CH=CH-((FR)1-CH
CH ~OH o
C/HL —0H

Nat 0 —‘C[ ~ (CH2) 1y ~-CH3
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Excellence exemplar 2016

Subject:
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Annotation

E8

All aspects of parts (a) and (b) are correct.
Every aspect of part (c) is correctly answered, for example:

Correct 3D diagrams in part (i), correctly explains the requirements for optical
isomerism in part (ii), both dipeptides correctly drawn in part (iii), correct
reaction type and explanation (polymerisation has been crossed out) in part
(iv), and correctly draws both products with the amine group protonated and
explains how this comes about in part (v).

E8

All aspects of parts (a) and (b) are correctly answered, for example:

Correct reagent plus structures and classification of each alcohol in part (a), all
names correct and a comprehensive explanation of appropriate tests with
relevant observations, including equations showing the organic products, is
given in part (b).

E8

All aspects of parts (a) to (c) are correct, including:

All structures, reagents, and conditions in part (a), a valid reaction scheme
with correct structures, reagents and conditions outlined in part (b), all aspects
about the ester functional group and the hydrolysis of the triglyceride are
correct.






