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QUESTION ONE
The leaves of kawakawa have been used to treat a range of conditions, including toothache and
gastrointestinal upsets.

Recent research has shown medicinal effects can be attributed to many molecules in kawakawa,
including vitexin, shown below.

H s
| C
—cl:—o—H |
C
H Y
Vitexin ‘Group A Group B

(a) The molecule vitexin has had key functional groups, A and B, circled and shown to the right.

(i) Name the functional groups that have been circled:
A: Hydoy B Akoe  (=C Jbbo bl

(i) Identification tests were conducted to show the presence of groups A and B in the
molecule.

Name the reagents and any conditions required for identifying group A and group B
separately.
Reagents/Conditions:

A: kMn O f H*

B: Bfl-
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(iii) Describe the observation that would occur in a positive test for each group.
Include:
. the reaction type
. the name of the functional group of the product
. a drawing of the functional group of the product.

A Tllr:; % an ol aKfo(ﬂvf'fen raction . e f«é‘&w( ﬁnur
- LOOH &% Cﬂ/‘mx&( I)‘nmr

Functional group of the product:

i
Aol

B: Tha ¢ on Mdetson réaeeen,t@ﬁ,\m()wfési?m@

Cdoms  C l\ﬁvlo;&\ >

Functional group of the product:

Br iBr
. ¢ —c-
H H
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(b) Kawakawa also contains some anti-inflammatory molecules. When researchers extracted these
molecules from kawakawa leaves, they had to use a range of solvents including methanol,
ethanol, and hexane. All three of these solvents are colourless liquids at room temperature.

Explain the procedure you could use to distinguish between methanol, ethanol, and hexane,

based solely on their physical properties.

Give reasons for the different results between solvents.

Physical properties are limited to differences in melting point, boiling point, and solubility in
water.

79@ Al Orsinte lon.PguJ,c tan  be W@[ by desseluy
Gl 4 4 @B v Lo T de uap bewd
be Jwywla( 6s  hexan 4 G yon- polor  moleade 2d vl
notalwob-et’n wollr wheh « 01?0[ ola+ e e
two , necharol s othanol Wl dole oo oy be pp(.:r
T vedare » mmt on_be_deguttal by slagd Nharg
hp two Sﬁ-fﬁ foh‘fms o %4 Mt/\ana[
0§tk Contulas  [ggt po. af Cachony P%%%/'thbdar fortt
MLl maleals s ol % « vtk the rgus le< eep) b
bok bk tongirtl 40 Gthancl.  This | vethand b luar body  pott
—tfw- achanol 0d il Al first.

Chemistry 91165, 2024 11149




o
e
.

(c)

5

Polystyrene has been used widely in the manufacture of plastic produce such as bags, plates,
bowls, and cutlery. However, single-use plastics, such as these, are being phased ouf. —
WU Peaee U

Polystyrene is an addition polymer made from the styrene monomer, shown below.

C=C
£ 3
H H

Styrene monomer

(i) In the box below, draw W the polystyrene polymer.

©

19

}.

H
G0,
" H

P i

ey

(i) Plastics are cheap and stable.

Explain why the monomer styrene is more reactive than the polymer polystyrene.

In your answer you should:
+  explain the term ‘addition polymerisation’

. explain the difference in structure, and link it to chemical reactivity

. relate how this difference is important for the uses of the polymer.

Te ottt phyratatto £, sHroe moms that  to reacse
dode bod  (=C & bk, Glbof o moe S giple
bode o jotn betveen  axh St moroper. fmg repay
4 lof dxaﬁ yayg-f]r%_, IALe —r[d— Fay!fjr%e— ong

ladots st (L o, wearf) the saple lond vl be
les  reavse r.’orupw/ te  C=( . . .
The dffpate dhs polystyree v be Gsable for miby -
ol platus poduas oo polystivee o lea rassin  thon
Mono g Styrdre which nowms  t wont  peack v onf sytang
ikt Pastse  poduus my get Lok s, cwh a5 mout
or {ooat whtn b@d’ IA!&J f;r Cqu_y-
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QUESTION TWO

(a) Anincomplete reaction scheme starting with, 2-bromobutane, Compound A, is shown.

(i) Draw the structural formulae of Compounds C, D. E, and H in the labelled boxes provided.

(i) Complete the Reagents 1 and 2 in the labelled boxes provided.

Compound G Compound A
HHCGH H HBr H
| | | |
H—é—(l}—é—(':—H H-(;‘,-CI}“(':-CI;-H
HHHH HHHH
A
Reagent 1 /
Reagent 2 kOH ( ﬂ-llﬁ)/ﬁ@c{'
Fda Reaction type W
Reaction type Y Compound B Compound C
H HH H
'fﬁ'}? ,H and ! (l,-:(q 1 U
H-C-C-CeC H-L- 6
T \
H H & H H
MnO,- / H*
‘Mhm Reaction type X
Compound D Compound E Compound F
},( W OH H lj H ;f H HHH
I |
H=c—C— C-¢H ans y,c_.}c.. p—cf, H-C ~C~C- G-H
]
Jp’fHH ﬁHHH H OHOHH
A‘,h@at
Compound H Compound J
H H Hop H H H
i L 1 KOH .
H‘pﬁ _.(!;dc\UH Reaction type Z " C C C C
Hou n HH H oK'
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(iii) Name the Reaction types W, X, Y, and Z in the table below.

Reaction type W E(G oo
Reaction type X Ox&l Ll

Reaction type Y gmL ettt on
Reaction type Z Acd - Bage

(b) The starting material Compound A, and one of the final products Compound G, are both
secondary haloalkanes,

Draw the tertiary isomer of bromobutane and explain why it is classified as tertiary.

f by

-t
H 4 H

D-er-)—peédlywpme

K 9‘nown G e o({.h;mr_'n_ -tha « e t&*(aﬂ Yolr c{ brbmémme
06 to  corkm ot o ek B atm o oitedel
o lomeots v ooHer 2 C Otems . thu the « o

-t Loyt haloalfose .
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(¢) (i) When Compound B reacts with hydrochloric acid, HCI, w two products are
formed in differing amounts.

HHH H
H-C-C-C=C
HH H
Compound B

Discuss the reaction of Compound B with hydrochloric acid.
In your answer you should:
. name and explain this type of reaction
draw the structures of both products, in the appropriate box for the major and minor

roducts
. ;)ustify your choice of major and minor products. \_“L.t heat
lmpmlB i an alber . vteue wah HolV. the o dn abiets
Wakho ¢ Atk O AdE b bad aaU H oo
ad Cl ctm fon Hcl ead\ﬁf@ C ot a{éJa.LQ
o fv’m o Hﬂe_ /tda;ﬂlwc
Mhe 0 He postitr amof e bl bd (= C , redty e vele-
qu symvetral, tho reot H oo ol H ot ha
Positlns 19 bonl \ith  C ctons ‘{:hh‘f{ﬂcja..t)éw
TLfamd&MbonJ\ most nurbe, o H atons
strded vl oo e M ctom for Ul b0 e to |
Mtjpr ?Pafm (- clxiwa!;t.d'we) s 5}\am ¢ e ol@’rﬁm %6‘ f
h V0 hes 3 M otome ottackd ot
z

C,}. Ohb }\ét o 1 o olw.!v"é L&J _L minor P-Jw(: -ﬁym;
wid La Yl e de Y v C 1= (horo but ared aN[-({c

JW@M won  Cy jak U ctom -
Pl s
f-G=C—CH | |[H-C-C—c <H
0o WoH oo M
Minor product Major product
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(ii) Compare the reaction of Compound B with chlorine, Cl,, against the previous reaction of

Compound B with HCL.

In your answer you should:

. explain why a different number of products are formed in the same type of reaction

. draw any relevant product structures.

Both reatint pre additin reatitns .

&w‘fb«m[ B reads W/'“gi ogzn\g)ﬂhb fw’m l'y}nﬂf ,‘ch{wﬂf a¢

s f»vdu 3 ol atomsVthet ol 1o eod of te C ctvms th

de dhlle b+ o vounllnly hid ¢ 6 Mo dudl bod reages
te Ol otom, tee’c onl ae fm[w C 1,27 dechbrobzie) uﬁ-ﬁm
éw..fm.b(to -f%,r émb«/‘ HCl e = ‘andﬁr o H atm ol
ae Ol somee vl Vo ol bonten Jodb bad £ pioms de
Wiks o > patl pusctne dot H otm sl U aten an
i & B resuled  tw Dpes of poofu-r; . (2 -k hrotang

(e }N"fof P‘allmt ﬁro‘( l"CA[aﬂ}?w{'kff/ s lor PPO’“-H.’)

Space for drawing structures

¢ o
CH}-—CH,—U{:C”; sk O]y~ CH3—cHs —(-!f'f —"U"f;

Ch—h—H—cH;
Chsy —Ch, —CH =i, + HC| ( & ¢l e
CHy — Ul —(H2—CHs  Mwor
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QUESTION THREE
(a) Four organic compounds are given in the table below.
Complete the table by drawing the structure or giving the [UPAC (systematic) name
Structure Name
HHH H
| | | / b
H-CI—(.I‘.—C=C\ wt— | - ene
HH H
Compound K
LY 4
! i
- IC/ - C‘/ . Cll - ?— C,\ ol 3-methylpentanoic acid
H O 3 H
Compound L

H HHOHH H
L

i

H-G-G-¢-¢ - ¢-C-n hexan=3-ol
H HHH HBH
Compound M
.
- —C — fluoroethane
| I
H
Compound N

(b) Compound M above has the formula C.H O.

Draw alf of the structural iSomers that are primary alcohols for this formula.

There is space below, as well as additional space at the back of this booklet, for working.

Space for working

@

oH

Y
Ch- Ch-Ch = C~Cls

Y

M

c;H

@ CHj'd)_ C/H)'ér"" CH;
H
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Space for drawing isomers }/ M
| l
® s -Hs- ¢~ -H,
H3 oM

<§D CJJ; b él - 6141»"Clil = (i{;

SR
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(¢) (i) Describe a two-step series of reactions to convert Compound M into Compound P.

A ot Hda ey
Hecttonu  PHesCEC N
H HHHHH H HHHHH
Compound M Compound P

Step 1 starts with Compound M:

Reaction type: Elimtnatls  Pontdn 4
Reagents and any conditions: W0 / U C heat)
Products’ functional group: d‘m CCc=0

Draw the structure oRALL products.

o

U3 — Ul U~ 5{ U~y +hs0 W et

(-H; - a{=0f-a/r% "'U/)

< ( hexgn-> ~ €0) ¥ =
CHy - 5 — U =CH - U L~CH; il

Chex@-3 - ert)

Step 2 ends with Compound P:
Reaction type: Mlgte,  rerctton

Reagents and any conditions: H > / F - 1
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(ii) The reaction in Step 1 produces two isomers with the same functional group in equal
quantities.

Explain why there is no major or minor product of the hydrocarbon produced.
In your answer you should explain:
. the type of reaction

«  what determines major and minor products

* vy S products mw ogual o this sinuation, ﬁ“"e"%,f
Thés & 0n Clorgdtn recster G Lhzh oMW}nfﬂvJo;eHmrnv@

roed fon lorpacd B Mt fom 0 olkere . & te polesle of rpouid M
ﬁa&mfa/.dqa#w whih U otm & clinstd fom Ho et C

som of (3 this s fom two per o prduss .

T mggor pedise foms Wt U 4 Oliriosit) foam Ho refboref L atom Yot
o losst ruamber of H ootnde w0 . % the e, (o ad Came

trsdored 25 WAU@% £ obme of (3. bt Hoy bth hae 2 Hetoms
vtk b, neo) He tuo Poducts Ll be v e sme juaest) bot

with dfees  cimcturd Al (sgammmre Gordrs D
‘{{e (;\ex_:,w -FY = Engtotitinad
Chéc-3- ere)

(d) Compounds Q and R below each contain a Eg_r!_gp_n_ to carbon double bond. but only one of them
can form geometric isomers.

H,N-CH,-CH=CH -CH, H,N-CH,-CH,-CH=CH,
Compound Q Compound R
(i) Which compound forms geometric isomers? é'hF’WJ CQ

(ii) Draw the cis and trans geometric isomers that it forms in the boxes provided, and select
the correct label.

i {
o ol
l/l‘d—a'fl CH% “L”__ W H

Circle the correct isomer: @ trans | Circle the correct isomer:  Cis
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Grade
score

Marker commentary

One

M6

The candidate was awarded M6 for the following reasons: in (a) they correctly
identified reagents which could be used to identify the functional groups and
draw the products but were unable to identify all of the associated
observations; in (b) were able to distinguish between methanol and ethanol
based on the number of carbons and boiling point but were unable to link
solubility to the observations when trying to differentiate hexane; in (c) (ii)
they were able to describe an addition polymerisation reaction, link the
reactivity of styrene/polystyrene to the C=C/C-C and link this to its suitability
as a plate.

Two

E8

The candidate was awarded E8 for the following reasons: in (a) they were able
to identify 10 correct structures/reaction types; in (c) (i) they were able to
explain why it was an addition reaction and how to determine the
major/minor products with specific reference to the number of Hydrogens on
each Carbon.

Three

E7

The candidate was awarded E7 for the following reasons: in (b) they were
able to draw 7 primary alcohol isomers; in (c) (i) they were able to identify 5/6
pieces of information; in (c) (ii) they were able to explain why it was an
elimination reaction with reference to the location of groups/atoms lost and
then explain why the products formed in equal amounts






