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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:

. Cov boxytic act d 2 oaming
3 omnicle 4 (¢ ster

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

IUPAC systematic name Structural formula
HoH e
propanoyl chloride L ?_ T ¢ |
WY
L
W-C-c-Cc-c-Cc~H
3-bromopentan-2-one ) I )
W ouw e N

2-methylbutanal
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®
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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

Homon JIC
H-e¢ -c-c-C -y H - C-(C-C-C -H
| | ) ) \ \ i
h H W H VR 'Q, H

Tertiary haloalkane

(H

‘;‘ y ) "-\
H-C - C-C -H
o I |
Hog M

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

teacts 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.

As 4he 1°, 2° and 3° holoallane  0alts Lith  KOH (al)
the @limination  rewpction octur as the -l 1§ moved

fiom the moleule and +he cdouble bond betveen C(arbon atom

9 ﬁorme_o\ .

o e
| ‘11 I;‘ 1,'{ o “ "ﬂ :‘* i There is more space for your
H- C-C—-C=¢ -H H-c-c=C— ¢ -H answer to this question on the
M ! :
o S H i_‘ following page.
but -l -¢ne iR LT
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gy
H-C-¢=d -y - 2-methyl butt propene
|
Y

—

There would be jor _or _minor  proclucts to be
as i hes Porm?d' an alkere’7

ﬂo_rme_d tCeording to the  place where. ——(.1 t=ecs bond
w6s bonded to. for €xomple, P perdteets, bt ﬁé’f\?
bill be « minor product oS ﬂallowmq to the rule
‘P_oov Gets poor . richer gets richer’ thet the  Pormation
of double bond hav¢ removed +he Hydrogen bond
Lrom tle corbon \uhich had more qum @n . Amol the

b_U\* -i-ﬁ.n.e_ Wil be g _m_o_\,‘n ¥ he taluse H»t e

bond
have removed the Hyrogen Pom tHu (abon Lhics,
had  ess  Hyaroqen lond oattacked 4o 4

Ll s C} n ¢ ° | //
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QUESTION TWO

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

(3

(b)

CH

3
|
H,N—C— COOH
|
H

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

for o (ompound to extsts a5 enantiomers , there
+o 02
have, Chiral € atom Whith have Lour ohiPlerent

c,]n')up_s afttoched 1o J+.

(i) 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.

The €nantiomers @E{} te planes of polarised h‘JH’

in__opposite directions -
. ong © L‘
S Ty HeEe S0 1M the.  enantiomers doesn't

oot IS it Ll be oistinguished from other

enantig mers, S

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

CH
. ,CH"B
C
H, N /J T Coo| K \NH
W\ A
Hoo(C A
H H
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(¢) A form of the polymer nylon can be made from the two monomers below.

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.

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

(i1) Describe the type of reaction occurring, and explain why this reaction results in a
polymer.

polymerisation
The substitution peaction s e uring Within  fhe tlo
[}
monomers  as. the (1 —¢  bond of He éebacajl Chlovide
15 (ombining bith H, N bond of the (,6-dtaminohexane
©

1 >0
to  LPorm a NH~'( bond . As the Small molecules of monomer

" jorn Toq{’.ﬂn(?v to.make « long chain eof p.ol.gm?.%

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

water. A’~$ _{_M
Beage\ Sebacoy) is o polar wmolecular it won't

heacts with other polar moleule Such as Water bt

’d

witl reacts  Lith hoh-polar drganic __sm.\-g;;nf ancd then

oAtssotued .
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(iv) Elaborate on the reaction that will occur if a dilute aqueous solution of acid is mixed AssEssors
with the newly formed polymer.
IN the heuly Pormed polgmer Neacts with the olilute
aqueous solation (eq. H504), the carboxylic acd
s R
Wil be Formed ot the end of newily formed polymer
- o

-~
=
\J\j
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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,—OOC—(CH,),—CH

3

(1)  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.

p

-

-

(ii)) Draw the structural formulae of the organic products formed by hydrolysis of this
triglyceride using aqueous sodium hydroxide. N®OH (aqv\

O
" \
0 -C— (CHq -CH = (H-((H) 4 -CHy

{ cwb_o\(qla're Ton)

_+

(@)
\
Noto - @ - CCHY 5/ - CH = CH- (O Yy ~ Gy

LCavboyylute salt
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(iv) Explain why the equipment below is used for hydrolysis of the triglyceride.

water out

water in

water . reactants

process

1S O r*eptmg___i_n_g_ lWhen the reactants is heated up

the  Lefiuving prevents ony (mates] (ost Pom the

U?—Sse{.// i

Question Three continues
on the following page.
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(b)

10

Complete the following reaction scheme by drawing the structural formulae of the organic
compounds A to E, and identifying reagents 1 to 5.
A
CH,CH,CH,CI
Ho-C - C =N
MERR "2 koHeagd
"‘ o 1 i ¥
C B
H o) Cr,0,% /H* . H
| 74 — j f
HyC —C = C " CHy-c - ¢ -OY
, ~H 3 Yoo
) v
NalB H (_{_
I S Ea
2
E Crz Oq-'— ,he (\"‘
A A . socl
CJ—I3 -C-c¢ «——— CH,CH,COOH
| ~f
s 4(i) (on C H150¢+
aii) V@Mn Oy [hécet.
5 v
NH }’l D — ethyl propanoate
. o
CH,CH,CONH, o "R
H-C~-C-0-C-C—( -H 02
| ]
\'_‘ M H \’-1

Chemistry 91391, 2015

A5

ABSESSCR'S
UBE ONLY



QUESTION
_ NUMBER

11

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

12

Extra paper if required.

Write the question number(s) if applicable.
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Grade score 10 — Low Achievement

Q1

(c)(ii) Lacking in the depth of explanations and reasons for type of reaction and formation of
products, specifically the adjacent and asymmetric concepts

Q2

(a)(ii) Enantionmers rotate not reflect plane polarised light

(c)(i) Repeating unit incorrect

(c)(iii) Sebacoyl chloride reacts vigorously in water

Q3

(a)(iii) Propan-1,2,3-ol missing

(a)(iv) Reflux is used to increase the rate of reaction and prevent volatile chemicals from evaporating

(b) States required
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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 Cowboxktjhc Al 2 Am’m_ej

———

31 Amide d] st

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

IUPAC systematic name Structural formula
Hooy o
o p
propanoyl chloride H—(C ~C — C -
/ )
0
H
3 {—c i
Y N Br 0 H
\ l / /) )
@E@anﬁ-one H-CcC—-Cc—-—C —-C - c—H
5 f / l J
£y ﬁ) H H M4 H
C < ~-C¢C -4 g
CH, ©
s
2@@ N\—C-c-~¢c -~ ~H
s T
| o H H
¢ —H
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(c)

(1)

secondary and tertiary haloalkane.

3

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

Primary haloalkane

Secondary haloalkane

o H ¢

|

H— - C-H
U

._C-
I

I—ﬁ_‘.l;.
= O —o

H

H,_

C_.

W

\
C -
!
H

Tertiary'haloalkane

H

\
H

\
H=C-

ctod
}
C —C-H
( l
CH=

—_———

(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.

« When halaalkares react with [KOH(alr) f
C1”<w€5 (¢ :C). 7}71(5 15 an €_/imina7[r'0h reac{f’on wherg

‘(0 Y

"% Carbon wﬁh ”ﬂé (Cava amm A@dmg@n_:,

will receive e olouble bond as He (I atons is /“Cmov;eof,
mw‘;‘:mfs iS P\hOL’Jn as ‘H‘@_ f'ﬁ(&]—
allect & pdflss i nor

G)rw(um[ X
Wz’?—_l’\ 1%- C{OL{H& bonﬂ Is

i reech

C+" Ah;)ﬂ»er nmo/bfdc s ak

or me{L

There is more spar::e for your
answer to this question on the
following page.
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| .O(@t(’e(/! uer\ ”ﬁ Ca(foor\ n’o/’\ h /\Udroams (q/éé_
Primany Haloollare (<Y\th as ”MofKovn?kwi YC(LQ) . _ . /

g g EEEE
VmCrememe ot + KOHey —> SHse=C ~c —&=c—4

) ) \
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Hod o H o | H W (Major Proclyct)

4 _ - : % _ar_/Jo R AhOr
Seconda ‘\qloa”(qr\e il mg{ﬁt{
g oo i

vl
H-'C‘J _’c— <':~ o=+ KO (alc)
douow

MATOR PRODUCT (13 whZ~ene)
fecs f --

=&

e
TCF‘H o ,/\q 'OOL!&CHO(~~- S ———
A

A
s
U

N
y o W U H

SR

HfC"C‘“'C’H % /(0/11(61(c) —_ ch;:—-c';;_-clg_#x
| l { H Cits,
cH ,
‘ H vkm(d'or £ minor /Ofoc/uo[
are bothe e Sare.
Q;md%:j( butere.
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QUESTION TWO

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

CH
|

H,N—C— COOH
|

H

3

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

G For a compound o exist as an_enantiomer, 1 must have
a chiral carbon ~ an afom aftachecl to four clitterert
3’r0ups5 of atoms. I
e e 2bpt Yy
(i) 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.

Similanties © Bofh have Same m‘om jmu‘m <?L /’)’10/80(_({61(“

Wﬂformm(ﬂ . OJ'//W(:,@S-’ eac ﬂm.n?ifomer O@f @Cﬁf
a plane of _o/arf'seo{ /}M 7h a’fﬁfcmn‘f c/irc:(ﬂlfoﬂs QS'f‘
P P 5 :
are _ywilror imctj&S /fupcrimac;ésaf)/e o[ ead’m#@a

e

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

H H
| CHy e |
c /,/ \, C
///’/ \\\i\'
Ni,  <9°H Hoo ¢ HN
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(¢) A form of the polymer nylon can be made from the two monomers below.

1,6-diaminohexane

H,N— (CH,),— NH,

Sebacoyl chloride (decanedioyl dichloride)

0 7
Cl—C—(CH,),— C—Cl

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

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

(i1) Describe the type of reaction occurring, and explain why this reaction results in a
polymer.

%%%rm_‘oé—ﬁﬁv'ﬁm 7%’5 ,Da{ymen IS a corclensation _pq/l mesr

xformeﬂ{ bJ ﬂ(@— mmova_] O/c? S/m// /’nd/«?cu/«e ei?%ef

wors water (00 or ACL. Tn fhis case, # 1/ is remowd].

Condlensation Po‘ﬂme_,rg unc/erg_o a reaction called A\_(j,;_[m@d
'WLQN, H?O fs I’_UYIOW,O{), Q/MOQSL) T 7%{3 Case r e éqpe a
diocicl chloile ot # readecl i it uill veact igour

(1i1) Explain why sebacoyl chloride is dissolved in a norjl;polal' organic solvent rather than in
water.

—'—%@e&twé%_ﬂ Z @) T,
'S@bO\CO_ld\ | cf\oﬁdt (s ah acid chlonde that reacts
v'l&oumué%'wfﬂ\ woder. Therefore, i must reoct with

R

aQ Y\Oﬂﬂpolar or‘acm’nc, SO{VCW[ fo aVoFo( ‘H\TS V‘,SOU\OMS@'

S

L=

Chemistry 91391, 2015
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' Base
(iv) Elaborate on the reaction that will occur if a dilute aqueous solution of acid is mixed Unssesson-s

: USE ONLY
with the newly formed polymer.

+Z¥ a ohlufe agueouscalution of acid] is iy ool with
ﬂt M&M{j ﬁofmed %P"@W y Car’éo)w/afe Sor Hé@

& O will be formeed. . -

S — =

Chemistry 91391, 2015




QUESTION THREE
(a)

° 65*6[‘.

Sk
COool

+.
H30T

A triglyceride has the following structure:
CH,— OOC/-/(CH2)7—“ (CH,),—CH,

= CH—OOC/—‘,(CH2)7— CH=CH—(CH,),—CH,

/

CH,— OOC/* (CH,),—CH,

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

“This triglyceride is described as unsaturated.

(i1) 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.
- P Y ad’d’mﬂ 1 le e@ter to wafe r:‘:ﬁ/ Shou /of form tfwo
/q dm bea;_mgc 7£ /s ?mmﬁsd/o/e n (/\)Cf{'@( Py If no{ / Vm{@-‘ﬂ‘f

ssslve n water.

34 Lmsajf ura&’

(111) Draw the structural formulae of the organic products formed by hydrolysis of this

triglyceride using aqueous socgjiugb hydroxide. o0~ + Ol
p
Ceter > CoO~ Mot 4+ OH-
Cund@f o - .
beasic H'ddﬁbltd&5> (HO N CCH?); -CH=cCH - CH;;)
_--"""—'J.!--
i ™
CHz 7€ Z o= Nt \ ¢
f :
l [ w —+
CH-C < 0~ Ndat _ =,
I //O (HO‘ C_C”'Z)f"f—CHB
CHz*C“o”t{q}r —

LY

Chemistry 91391, 2015

ASSESSOR'g
USE ONLY

<)

5= Cyj



9
(iv) Explain why the equipment below is used for hydrolysis of the triglyceride.

water out

S
water in
—p

water reactants

heat @

o This process is calledd reflux. The reactants are heatec]

anol e,_\/apomf@of_ fs _//fj are eVaPQ_rmleofi, fle aga#&émﬁ

water ee cordenses fle solution & F falls back ints
the fask ss f/:af e pixture an Keep. /eqcffr@.
475 used For /)(«70/@ Isis as i removes H20 Cusig

G dehydreodivg agent ) & velatile substances diing
’//e (ch%/%jm A, (OMP/Q%/_DV\ / J

—— B e s T
o >
-
//
-

S

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
¢y S
| } | 1
4 W H socl, | || KOHeaq)
- H— Uaoﬂ\
C B
3| d Q Cr,0,2/H*
-t & —c—H ——— | CHacHcHhOH
0o Nal3H, ‘
/ --_—-__--_’-—_
2 sz 072—/#-} QE.
> Man"/H* under Ref{ux
N o ' socl
' ! «—*— CH,CH,COOH
H-C -~ C -~ _
é f_i{ - i CsHZsOfE
4(ii)@6§g / Cafbmﬁ,
_______‘_______,_.-/
S~ — v
RNJ'E D - ethyl propanoate
CH,CH,CONH,

Chemistry 91391, 2015
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Extra paper if required.

Write the question number(s) if applicable.
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. | \ )
) \
] \ )
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) b
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Grade score 11 — Higher Achievement

Q1

(c)(ii) Lacking in the depth of explanations and reasons for type of reaction and formation of
products

Q2

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

(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) Incorrect chemical test

(a)(iii) Structural formulae incorrect

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

(b) The use of the generic R-NH, is not a specific reagent





