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QUESTION ONE

" (a) The structure of aspartame is given below. Aspartame is often used as an artificial sweetener
in drinks.

Identify the FOUR different functional groups within the aspartame molecule that are circled
and numbered above:

1 KDS\’JO*\L\\“& O 2 | O~
3 | o~ e N oo 4 S, R

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

IUPAC systematic name Structural formula
-, O
propanoyl chloride C\)\g‘ T Q.
e
\
(- Oy = o= (o &y
3-bromopentan-2-one \ .
= WA
O
) -, ©
- (. - -
2-methylbutanal Ry O™ C\" N
A
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(i)

3

In the boxes below, draw the three structural isomers of C,HyCl that represent a primary,

secondary and tertiary haloalkane.

Primary haloalkane Secondary haloalkane
(A \
' \
: . - -\A
Q"\g“‘ OO k\— \ Q\v\g Oy~ (_,\f\2
A \
- A

Tertiary haloalkane

A
Q\)\_)S_ .~ &\A‘}
: (
vy

r— e

(i)) Elaborate on the reactions occurring when each of the haloalkane isomers from (c)(i)
‘reacts with KOH in alcohol.

In your answer you should include: _
. the identification of ALL organic products formed
. an explanation of the type of reaction taking place

. reasons for the formation of any major and minor products.
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There is more space for your

XS W ot an (O on NN, | answer to this question on the

following page.
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QUESTION TWO

- Alanine is an amino acid. Its structure is shown below.

(a)

(b)

CH

3

|
H,N—C— COOH
|
¥

(i)  Describe the structural feature necessary for a compound to exist as enantlomers
(optical isomers).

T voss o O foeN LoShoen W Xel QeprSe \/-H\\—\/

e 3 Mt arx US.‘ DO f-‘su‘*\m\,aa\x o X ./

|

(ii) Identify one physical property that is the same for both enantiomers of alanine, and |
one that is different, clearly describing how this property could be used to dlstmgulsh
between the enantiomers.

EQM Yoo Qa2 S Coro-e. X '@\F.b.:{W-
Ok  OONO-S "o \'\QQS\A" . Oer Qoo 0X GaA-T

NN Codadxe Mar PDuooes b OONoR L hede N\

Do \,AQ_\D O B Ota. . Vel @ eoue X\ oo

>

NN COYpoma X qt_f’ ey \\a/?w %.."R__‘L_.-i)(\‘*%(m‘\

Ktom~ v ks

Draw 3-D structures of the enantiomers of alanine in the boxes below.

Uy, 2
\ \

/
Q,C)C)\\A \\\ ' ﬁ ‘,3 W
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(¢) Aform of the polymer nylon can be made from the two monomers below.

1,6-diaminohexane

H,N — (CH,),— NH

2

Sebacoyl chloride (decanedioyl dichloride)

0 0
Cl—C—(CH,),— C—Cl

(1)  In the box below draw the repeating unit of the polymer formed if these two monomers
are used.

1%

) ? \ \?
[ ' N — (¢ - —
e, —b o - N §

ol

Consider the formation of this form of nylon in a laboratory.

(i) Describe the type of reaction occurring, and explain why this reaction results in a
polymer.

‘-f“- N \‘b'r- (SSRGS = T“"‘-’S\bﬁ O S onem Db oh
Qo > 'toe - Do O \c\,n;f(fGY%_
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© Sl SN et AN e Wbt GLadeg \?\_c.z\ . ‘\ﬁ-\%
oo on Lotanns o Sonas o R W Son e

A LOS~ L et Oae D M N ECoemMAE 3 O\t e eSo.

NOeCHhen N \orsiroy Tl Ou e A S\l QRS B De 0% Ma Ot e
(iii) Explain why sebacoyl chloride is dissolved in a non=polar organic solvent rather than in

water. ,
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(iv) Elaborate on the reaction that will occur if a dilute aqueous solution of acid is mixed
with the newly formed polymer.
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QUESTION THREE

(a) Atriglyceride has the following structure:

CH,— 00C—(CH,),~{CH=CHY-(CH.),—CH
2 277 277 3

CH—0OC—(CH,),— CH=CH—(CH,) —CH

3

CH,—00C—(CH,),—CH,

(i)  Circle one of the alkene groups in the triglyceride molecule.

- This triglyceride is described as unsaturated.

(i) Describe a chemical test that can be used to show that the molecule is unsaturated.
Give any observations, and state the type of reaction occurring.
L A e S e REIRL Ve, \sodxas N,

Crorn~ oS o-ag-
e o NN 3 COND A e E%,xm.t:“-\“j oD

N BF gviece QEon© e das DO O

QN X o Stont™e O AL N0, X g Sotaa

B N ONSieni® BN e & c_x:.}{ O QIS O TS

LONOAT

(iii) Draw the structural formulae of the organic products formed by hydrolysis of this
triglyceride using aqueous sodium hydroxide.

[>]
. N\
W CRg OW Nof D,
\ See’ "
WO~ oW N
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(iv) Explain why the equipment below is used for hydrolysis of the triglyceride.

water out

water reactants

heat

Nem.,  “e. @ (Q-.S(\\-:i-\t\_% 0«@\,:_.?\1\%\:&'
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Question Three continues
on the following page.
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(b)  Complete the following reaction scheme by drawing the structural formulae of the organic AssESSOR!
compounds A to E, and identifying reagents 1 to 5.
A ¥ -
5~ CHCHCHCI
NH, ~ .
Q/\e\'\‘,(-/\}\l QJ:(\‘L
N 1

y— S0CI, | | lfos No O
C B

,/0 Cr,0,>/H" G N OV

N 3 —

— No-bW o
S =

E AT

. O oo C N\
Q—\,DC\-\ - «—~*— CH,CH,COOH

~ C\ ‘“'L/ VAT
SR 3 N q: "!,GD o) %Y
Al @ Mmoo
S oo
5 v
N Y\qt D - ethyl propanoate
CH,CH,CONH, =@
U,
LS
O cwpevng
Al
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Grade score 15 — Low Merit

Q1

(c)(ii) Lacking the concept of asymmetry for major and minor products

Q2

(a)(ii) Lacking one physical property that is the same for both enantiomers
(b) Bonds drawn to incorrect atoms

(c)(iv) Lacking the ammonium salt product

Q3

(a)(iii) Incorrect covalent bonds drawn between the Na and the O atoms

(b) States and conditions are required for reagents
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QUESTION ONE

" (a) The structure of aspartame is given below. Aspartame is often used as an artificial sweetener
in drinks.

Identify the FOUR different functional groups within the aspartame molecule that are circled
and numbered above:

1 (,o\rboxxd)l/cjv,row(? 5 Am",m

3 | PRt Amidle 4 | Ester

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

IUPAC systematic name Structural formula
propanoyl chloride Y- C=C =¢—=C N C
) I l

b H

e

w4 H

| ) l !
3-bromopentan-2-one H_ C — (- (= (-~ H
! ! ! (l |
¥l *H Ar O U
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In the boxes below, draw the three structural isomers of C,H,Cl that represent a primary,

secondary and tertiary haloalkane.

Primary haloalkane

Secondary haloalkane

)
W-C- C-C -C-F
| ) ( ,
H H | C 1

H

U
/ | \
€ — C-i
l

= I
| \
ci M

.
-
%
b

Tertiary haloalkane

5

)

\.
T {
Cl

)
" H*?*HH
|
pn-C -C- CGH

)
\-f

reacts with KOH in alcohol.

In your answer you should include:

(i) Elaborate on the reactions occurring when each of the haloalkane isomers from (c)(i)

/ the identification of ALL organic products formed
4 an explanation of the type of reaction taking place

b reasons for the formation of any major and minor products.

The ¢ecaction dakinc

place Wil {he

haloalkane and alcoholic KOH 153 an
eiminodion  reackion , removal of HCL
The primavy halo allkone  will have one

prganic PmCAU\(’)r ,
Gty C=CoH

There is more space for your
answer to this question on the
following page.
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.HC/C‘ C'\y Sg Avicol arod
S A— al CAU\LLJ((/\LS Q\JA——QV i
Way. B
e —m———_\-\\"‘“\ 40
)

Chemistry 91391, 2015

A




QUESTION TWO

* Alanine is an amino acid. Its structure is shown below.

(a)

(b)

CH

|
H,N—C— COOH

|

H

3

(i)  Describe the structural feature necessary for a compound to exist as(e_nan.tinmcrs
(optical isomers). ;

A dwim( (‘,LWEGV\, carbon Wit~ -4-
C)\Wémkvlf Smloglr‘\}_v_\;t_y\)rj Waallls ed.

(i1) Identify one physical property that is the same for both enantiomers of alanine, and
one that is different, clearly describing how this property could be used to distinguish
between the enantiomers.

Both enantiomers will —have fh—same
b‘{‘ﬂ_o,ﬁlggjf)r@{)@/? Yes bub il N4 otute
e p\MY‘-Q DC p\CJM ‘[POL(Af ISQO/{ [»(jl’\# (n

DIEFGZEI\‘)T_()HrQC,Jf1'dV\5_ ' {r\f\{S_ \$ I'\ON Yoy
conn s a'hgmigL betpon 4he o

Draw 3-D structures of the enantiomers of alanine in the boxes below.

CHy | c\;u‘;g
|
H Ny C C e N
/X
ud ook HOOC >{ 1
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(c)

6

A form of the polymer nylon can be made from the two monomers below. ASSESSOR:

1,6-diaminohexane

H,N— (CH,),— NH,

Sebacoyl chloride (decanedioyl dichloride)

0 0
Cl—C—(CH,),— C—Cl

(1)  Inthe box below draw the repeating unit of the polymer formed if these two monomers
are used. /”'_z

© O
[ I | e
= (Mo ), =N i =C—(Ch,) = C = NH — (CHy) QH -

7
!

£

Consider the formation of this form of nylon in a laboratory.

(1) Describe the type of reaction occurring, and explain why this reaction results in a
polymer.

Ths s o cordensakon reackion as o
smal) molecule ) HCL__/__ IS lf-elmoveCA and
+he oH=i two are linked . Recause Hhege
ore otk Manomaers it~ doubl{ R,\Y\CL(OM(
Qrovps Hey are 0 le Lo p‘r_@ce Ling

crams of The product

(iii) Explain why sebacoyl chloride is dissolved in a non-polar organic solvent rather than in
water.

Because ceba (_oﬂ\/c-_’“d’gjﬁ de s a V\Qh—@)@(av
subdance and W\Pl\ Y\O‘Jf/(ﬂt'sgolve I~
o poloy subdang Jﬂﬁ’ﬁ,’/w(ﬂer//a

—————eee——
-—

>

<
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(iv) Elaborate on the reaction that will occur if a dilute aqueous solution of acid is mixed
with the newly formed polymer.

£ acdd s mixed v\’ro Pe r\ecnc#\ah Pen

Jf\fe acid W) venck wtlr\f\ e -NH 4o
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QUESTION THREE

(a) Atriglyceride has the following structure:

CH,— 00C— (CH2)7— (CH,)—CH,

CH—0OC—(CH,),— CH=CH—(CH,) ~CH,

CH,—O00C—(CH,),—CH,

(i)  Circle one of the alkene groups in the triglyceride molecule.
This triglyceride is described as unsaturated.

(i)  Describe a chemical test that can be used to show that the molecule is unsaturated.

Give any observations, and state the type of reaction occurring,

by Qddihg bronine, tNoder ,be, e

double bond il apein opein Up cmfo\ ZE)( il
be added across ovd He saldidn il

furnfrom brond 1o colawvless  bud i€

+ oS ca*‘u\vcv\rcc Yere would be no
\/‘m"\ﬂ{ RNV m\oaddéfan

\ awm .
(iif) Draw the structural formulae of the organic products formed by hydrolys1s of this

triglyceride using aqueous sodium hydroxide.

O
Cuzw oH 2 N"‘@‘S C ‘(CH;).,“CH =C(H-{c \-Bf—(
l P
CH—OH .
I
CH, —OH
+ Ne O — e {CHZ) ~CH
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50 (iv) Explain why the equipment below is used for hydrolysis of the triglyceride.

INLY!

water out

water in

water reactants

This & reklux q;j-)@o;ra#mg s Uged 40
conderse any yoliti ) e QaS < ba ke
dowr 4o fully react o 4ot all
rcac:l“an#; 0o +0 procJUiCJfS ond nO
dases vl eScclp{/ TS

Vs i

Question Three continues
on the following page.
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(b) Complete the following reaction scheme by drawing the structural formulae of the organic ASSESSOR'S
compounds A to E, and identifying reagents 1 to 5.
A
CH,CH,CH,CI
NH, 2
. UL N
CHaCHaCH, NH, 1
B socl,
= KOH o)
C B
O Cr,0, IH*
r b —— S
CHyCH, CR E— NN e
v [ i
2
E ~[u+
M"\O+ /H
- «%_ CH,CH,COOH o
CH?QH’L (*\ C ' : 2
4(i)
CH,CH,OH
4(ii) F
H2 S 04‘, (¢ os'\c,)
5 v
M H}\ D — ethy! propanoate
CH,CH,CONH, - %
CuSCLlj_C\O __'CHZ,.CHZ LA
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Extra paper if required.
Write the question number(s) if applicable.
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. Extra paper if required. —
cumsrio Write the question number(s) if applicable. s i

NUMBER
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Grade score 16 — Higher Merit

Q1

(c)(ii) Good discussion however, for excellence candidates need to name products correctly
Q2

(a)(ii) Lacking one physical property that is the same for both enantiomers

(c)(i) Incorrect repeating unit

(c)(ii) Reference to why a polymer is formed missing

(c)(iv) Elaboration including the type of reaction and products produced required

Q3

(a)(ii) Bromine water will change colour from orange/red to colourless

(a)(iv) Reflux is used to increase the rate of reaction

(b) States are required





