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QUESTION ONE

(2

in drinks.

The structure of aspartame is given below. Aspartame is often used as an artificial sweetener

Identify the FOUR different functional groups within the aspartame molecule that are circled

and numbered above;

2 | cavbexglic acid qroup

3 2° am}c\/e 3.”’“3

CS\:C c Oyrcruf)

(b) Complete the table below by drawing

g e e e

the structural formula for the named compounds.

IUPAC systematic name

propanoyl chloride

Structural formula

CHa-CH 20
. - C
3 2" <L

3-bromopentan-2-one

O
1
CH, fc«%\ ~CH,—CHl;

By

2-methylbutanal

0o
CH,-CH,~CH /c‘fH
)
CH,
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(c)

(1)

3

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

CH;-CH,-CH,—¢H; C"‘a"%“’ ~CH, - CH3
cl cL

Tertiary haloalkane

CH,

\\ l
CuL

(i) Elaborate on the reactions occurring when each of the haloalkane isomers from (o)1)

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.

A \'Ll\_o aAlkane will re aﬂ;;p;tﬂ; XOH cale) sh an
e\,lmtr\;\\:lo‘n re ac\:lon, As \f"ua c\q\(}‘ylm :-lr\C)

a rclr_«a rkawa z‘ck:u,\r\ cl ks a C'trlDd'Y\ ac}dncenl‘
[,CS li :lr'\:)cw\ Hf\.ll' }\.‘-\S Un,e C»'\\U‘YH'L.E, 4\,[‘3(."\_9(:) Ay e
re mOue(} 6'0“\ \‘u OYCjAnlc There is more space for your
Mol ecule 15 A mcl.ﬁcu'.a answer to this question on the

following page.
OG) \-‘CL, ?\né \"\C’") acecs bﬂ

Chemistry 91391, 2015

ASSESSOR'S
USBE ONLY



4

A Abulﬂe IDcmd, Lp\r\\c\\’_.rc swullbs 1n Hae ovaanic Asazssons

a mg:\nic rcackark ®

Y)(UCB\.&C\’ l)en:\-c} Lus SL:l \“:-1\-((! \"Q‘\\mcl)u.‘.?he
wal) \'DY'Q duce but-l-ene., 2-chlorcbutane will

\7’(‘3‘!““ a muddr Ercéuck, b_ul"";_" ene, 3“3- A MOy

Proéual-, ul-l-ene %WME’A’G‘ELAC, Lhere

Are \FUJU P\au; 601 )\-\u éw‘o\e l:m'\cs \":S 6crm :.meJ
He moloeule s not sg&ime,\wi_c al, The maor
Pro_éuc‘r ariyes When the h c&f@ﬂah 20T s ost |
frem  bhe caclen aé 'Agb\—k the ch lmlr\-n.ﬂJ?B'r'rY
LUIH\ };"_\e \_e_as__l: hu_ml)_e.r 6% \wiémaer\ a\‘smi a\’\’?c_\xcé-

( H,enoz Lk - 2 -ensis wmasr and bul -Veene Tx roudac)

Atheuak Fhere 15 cnove Hhain one place fror bhe
i o P 7
(}mbl.e lmv\cl l'u %m’ m, \‘\'urt 1S UY\\-& e Pr_crcﬁ_uc)r

).J’Z'C.;lu)c Jhe m_'ﬁ.;r.r'\lc reackank s ?k&__ylr_\_rf\.e\-\l weal,

%_‘_H> X

Q*C]f\[moz’mg‘ihdi Tax,w uJ1n Prr:c;uc.e. Z’W‘:kntl—)rcrpme;
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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 enantiomers
(optical isomers).

—”'\_e c_am?cuné mus\: L_e c.\n.‘i'_a\,_ T aone 68 H’\c car(}c

A.L-rrr.ﬁs mus‘t \'\au.e oy (3 Feat groups
atbachd. % %ﬁi - _F_

(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 distinguish
between the enantiomers.

Bolth enanticmers 0‘6 alanisie will Yave khe
Same Lct\mgd_jxj fr_\‘\:- ln comvask, the buss
en An\‘lwmers uﬂ\\ rc_:.\‘a\-c P\ane Po‘nr'iscc& \1_3\“\-

1o o PED sile A irechons. H,emu, the enankiomers

C.U.'Uu\.é ¢ .ic)e'n)r' \_EA ]) exposing them to plane
RN P

. 1 - < erur . v 1“"-‘- by Ll..ls
PU\Q!’!SCC] lﬂ\'\\:r 2 Q\ 2 = hﬂ Q/\”‘-ﬂ M;o\‘:_—\—fg 'l'

(b) Draw 3-D structures of the enantiomers of alanine in the boxes below. r‘ ‘Q\*l- )

CH; CH
' ' h
C 'S
ﬁ? — — B.
H, N = CooH HGOC/ — N H,
H H
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(c) 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)

7 7
i
Cl—C—(CH,),— C—Cl

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

O Q

N il
NH-(CH,),=NH-C= (cH,)s- C 4}
— - e ﬂ

R

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.

This reachon 1S an &amrbc c_mé__ensa[-:.o‘h

ohdmer‘isa.hdn, as Lhe m—\‘rccdé::ubsblku\—ns -

H’LE Ch.l.o’rlr‘}e uu‘tH- \’h.z \o‘as 0-6 = Srh:-ln mo-l.ecu.-l.a ,“E_{(_'[.-

owmn.

acrods eaclk (nmicle) _This reachonm resallyiv g

' I:»c}"l-sm(»r‘ becaunse eadk peeiirrer Bis B 6unc\~m{n

Hher .
m’) On gmi .enA n Lhus can 'rm:l ce l?ft}zo |m\aacle
Th“\S ':'0 ! . Tlher mmonomeercs, > &

)-ve)mm. SClj;lc,md] chlcﬂr]cle Av s an :-’nc]cj C\\lUT ICSC :ar\c]

NMLUWLCA‘(;[’ uaicf Len!*[_ L,U_IH~ W:v.lﬁgr I:o Proéu(e a
C:lrlx:i)fﬁ]}c Ac]cj. )} 1S l’}lere{]jme Ai.SSc'\Je.J In_Q

T\Uﬂzl’:‘olar crrcdan'ic SG’(UE’I\\' fnsl—eacg.

=
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M ews (111)  Explain why ¥ebacoyl chloride is dissolved in a non-polar o gani¢ solvent rather than in c-ofader
T -
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(iv) Elaborate on the reaction that will occur if a dilute aqueous solution of acid is mixed ASSESSOR'S

with the newly formed polymer.
c.\xs amide Cand will ueder 3&‘

The Yym 1
4 \‘)o % 1er 1S A ‘ |
acid }'\‘.&Arc}\jsis n E\u Ytyence J_\_ \ule a.c‘nc\. \

(;lm*) wa l:_er ) —n'\\ S wm“ P‘rca_u.c.e. _ H’L&\,[) = é‘s‘ mtf\_‘.\\m::r\_q,

VT

Fd\»sm_e.r_aa an amoonium salk, H@}\_)*ﬂ -(CH-z){,-"‘b
anc\ 1.\'\.2 a_c-l&...(‘\\_\or‘nc}.e ?c.\.“Wr as I\:\ C_'Ciucgua_l.el\\‘
E LY ! o C

C Arl::ncx u‘ & c\Cl-C), HooC (CHZ\S COOH. s

Do?

- R

’ /.r
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(a) Atriglyceride has the following structure:

o
CH,—0OC—(CH,),— @ —(CH,),—CH,

CH—00C—(CH,) — CH=CH— (CH,),—CH,

CH,—00C—(CH,),,—CH,

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

"This triglyceride is described as unsaturated.

(ii)) 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.
Add l)\’cmnmte_ waler o A ‘sarT\Phe Hhe Lyi al\sc.en‘c}e
S | —_ O’i*":x'nse N . :
an& 3\1.21’26. I\"wAIDTO'_\"ﬁlr\,.e wgl—er qu\ Yartllﬁ
decel surise as 2 An a0dibion yeachon cecues :
| l)l"rﬂ"ﬂ\fLe mol,eéul.e 15 Ac}c}eé Acress ea_c-\,\

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

C}‘I’iszH«—CH2
!
OH OH é‘)H
O
N
2 ChHy- (CH) = CH=CH=- (CH,) 3 -C -0 Na*

cHs—(CHQ .4-'c~0'l\/4 *
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(iv) Explain why the equipment below is used for hydrolysis of the triglyceride.

water out
—
water in
—
water reactants
-«
heat

T"\e ];'r\‘ﬂllﬁceric\e is\ﬁt’a‘:eé ur\.éfr re%\uﬁx i Haos
\'\,%_a)rc;‘\is}s flc:{c\“tc;n UStﬁj ]."r_‘_\_'ls r:_@u—?(..e_r_,_ T"HS

allows bhe Yg}eo% Hre kd_cg_rc‘_tﬁs'as. e \agey Yo
fNncre ase u.s;'nnout\'- \GSS Ge l’:\me uola_‘:{u crrg;zm‘o

l:f'l%}%c,er'\c\_e AM ‘1_3 eva povation. As he \Jc\al—f{
P
oraanic subshances eu_a’amakc : H—»eﬁ, moleculos

cow| alb E&,,Cmécr‘lscr :l.r_\a condense Lacke nhe
\"‘\0 ; l:urc — —
LY //

i
- '/
-~ /
o
s
z/ 4
.

</

i -ee continues

on the following page.
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(b)
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Complete the following reaction scheme by drawing the structural formulae of the organic
compounds A to E, and identifying reagents 1 to 5.

A

CH3CH,CH,NM,

¢

C\""g'c H Z/C -+
i

o

CH3-CH,-Cu

——

5

S

‘\‘ \'\3 (.ch

CH,CH,CONH,

et

CH,CH,CH,CI
NH3 X
1
socl, NaoH
(:uL)
B
Cr,0,2 /H*
— | CHy CH,CH, OH
3
= -
L ALH,
alkaline. X B
alhin H +/ Mn0Oq
rellux
> __ CH,CH,COOH

A(ii)

W evgeH, oH
C. "\Z SOJ’-

—_—

v

D - ethyl propanoate

O

n
CH3CHC-0- CH,~CH,

Chemistry 91391, 2015

ASSESSOI
USE ONL

=




11

Extra paper if required. P

a;:uz’:;lgan ' Write the question number(s) if applicable. o
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Extra paper if required.

Write the question number(s) if applicable.
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Grade score 22 — Excellence

Q1
(a) Amine and carboxylic acid around the wrong way

(c)(ii) Very good discussion. In order to achieve E8 the candidate needed to identify all products
formed, which include geometric isomers of but-2-ene

Q2

(c) The candidate stated the ammonium salt was produced however, wrote the formula incorrectly

Q3

Everything is correctly answered.





