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QUESTION ONE

(a)

Six organic compounds are given in the table below.

Complete the table by drawing the structure or giving the [UPAC (systematic) name.

Compound Structure Name
¥l
]
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I
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I
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(b)

3

Explain how acidified dichromate solution, Cr,0,? /H", can be used to distinguish between
compounds G and H (below):

C|§I (')H
CH,-CH,-CH-CH, CH,-CH,-CH-CH,
I I
CH, CH,
Compound G Compound H

In your answer:

. identify the Mon occurring

. include conditions required for the reaction to occur

. describe relevant observations
. draw the product formed.

COYV\POW\d G s o holoalkane Wwith Ying Conctione) g TP -c~C. It
does not repck pvitn er.o—;*’/f"* vMidn 1S oN ordent | So Mo
feaction ocews and Ww colow change 1§ closued.

(amnpond v 15 & pritnory alcbhol Whidn con be onidised by the
oxidankt Cr.lova‘/H+ Talea) o_)_dao\'io:\ feoction. The Jdtian con
be Wected P vir  Oxidotion o cccwr. NN oxidised, tue cchav b
L Scmtion veid ke frons 41 oronge of tine Cr,0:>"/H* 1o

9(&0(\, il\dlcot\'j Yheat fue  7eaction oy Lalcen plo.ce_ 4 Cuh;x\\j\\g
ocid s Q,med-

This d'“’wr\kio\\ce) Compcv“d G od H becavae C-( will enmain
Coleaness LAWile H c\wnaes cAovr ko gleen.

There is more space for
your answer and diagram
on the next page.
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Product formed:
i
Sln Cmity f|—~ -
] W
s " CHs
3'\’\1\!}:\/\5\ loatoncic Oc'\a

(c)

Haloalkanes are useful starting materials used in the synthesis of many more complex molecules,
including many pharmaceutical products.

Below are some constitutional (structural) isomers of chloropentane, C.H, Cl. Use these to
answer parts (i) to (iii).

(?I ?Hs
CH,-CH,-CH-CH, CH,-CH,-C-ClI
I I
CH, CH,
Compound G Compound I
Cl
CH, I
I CH,-CH-CH-CH,
CH,-CH,-CH-CH,-CI I
CH,
Compound J Compound K

(i) Classify each of the haloalkanes as either primary, secondary, or tertiary:

Compound G: R\W‘“’\‘j Compound I: TQf{iag

Compound J: P“MW::) Compound K: &CO’\%
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5

Compound K forms two different products when reacted with alcoholic potassium hydroxide,
KOH(alc), and heat.

Cl
I
CH,-CH-CH-CH, _M)_.
| heat

CH

3

(i) Draw both products of the reaction, and circle the correct label.

H “ ¥ H H

. i | .

CE"C‘—"C,* : i=C~(Caec —C B

H H " H ! { ( '
C“'s H H CH3 4

Circle: MAJOR / MINOR Circle: AJOR )/ MINOR

(iii) Elaborate on the reaction of Compound K with alcoholic potassium hydroxide, KOH(alc),
and heat.

In your answer:
. explain why two different products are formed

. justify your choice of major and minor products.
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QUESTION TWO

(a) An incomplete reaction scheme is shown below.

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

(ii) Complete the Reaction type W, X, Y, and Z in the labelled boxes provided.

(iii) Complete Reagent 4 in the labelled box provided.

Compound A Compound C
H
g o g
| | I
H-C-C-C-C-C-H e N I o A T S
Pk Reaction type W |||)L
Ho oW .83 Br H S loskution R H W OH
H,SO, conc.
Reaction type X
Eliminaticn
NH,(alc), heat
Reaction type Z Compound D Compound E
takion
st ﬁ] Y c\uy“\ " H H CH, H
| | | | /
\.\wC’C—C"C’?‘“ and| H- : —(IJ-(E-C=C\
i 1
WM s H 7
v Compound B Roanta
0o pon |C
Toaal By i
o C"CL» Reaction type Y
A L\‘J\ N, A 49 ixian
Compound F Compound G
nh GHLH W H H CHH H
| I I | I I I | | |
e el e
H C H n e T e
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7

'1 (b) Compound E can be redrawn, as below, to enable it to be viewed as a monomer suitable to
’ undergo addition polymerisation.

H W
\ /
C=C
/ \

CH, H

Compound E

= (i)  Draw three repeating units of the polymer that would be produced using the monomer
s :+ Compound E in the box below.

(i) Explain the process of addition polymerisation.
‘ "-‘ ! In your answer:

. identify the structure and bonding feature of Compound E that makes it suitable to
undergo addition polymerisation

" - . explain how an addition polymerisation reaction occurs

. compare the relative reactivity of the monomer and the polymer.
Compund € is an alere and lhas o dudle WA covlm = corloon
bowd. This neons # is a0 IMsabwcted Meleew)® s atonas/
govgs oF okeras cen e added to ; {/ha\cm((j it ngc.;;&‘.w;.k Add:ition
Po\vwxsumohcm cecws (AN Wk domole oond 15 Drcken @(\abh@
eadn & UM Covvopn ators P[Q,UW\A)L\V) ottotned bo fn conblx oond
%vﬁn.p a_nn singe bend, aMering it tw bend b bad fo ot
IMOAWs Vs Cf@&hf\@ o (_Qpec\(-.r\j crorn b ProronAs m'\'\—s)’(wu
fomming o plymer. Tt plymes s then Setiroted 09 e
we no lcv\Cjw/ oy @ btwds CA) No N atoms or
g)romps of atons con e addd® to it y\;\akm\aj i More
PN @ (ENR CCW\(’vec) o a2 pnononaes.
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Polytetrafluoroethylene, (Teflon), is a polymer known for use in breathable, waterproof textile
fabrics. Alternatives are being developed that aim to provide similar advantageous properties to

Teflon with less environmental impact.

The structure of Teflon is show below.

FFFF

o b
== ~C=C
B kL

FFEEL

m-0-m
-n—o—-n

(iii) In the box below, draw the monomer that Teflon is made from.

EF
| )
C=C
F

F F

(iv) Teflon is also used as a non-stick coating on cooking pots and frying pans. ;: A

Identify the physical and chemical properties of Teflon that make it suitable for this use.
ot 5 NG — pov (alkaks ove non-pden) O3 IS inyoluble in [
Pa\or savrnts like waker ¢o wen't disseb < n poty v pens ek ’
Telton s a setvoted =
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Mmeleconl ond 6o, clhunaically

Draw three straight-chain (non-branched) isomers of C.H, Cl.
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QUESTION THREE

Pohutukawa bark can be brewed into a tea and used in a range of rongoa (traditional medicines). as
it contains organic acids, such as ellagic and gallic acids, which have antioxidant, antiseptic, and
anti-nausea properties.

(a) While extracting the pohutukawa bark, the following compounds can be isolated.

<D
b .
O CH,-(CH,),- CH, CH,-CH,- CH,
HO OH
OH
gallic acid 1-heptanamine 1-propanamine

(i) Name the functional group circled above.

C)Wbogj\(c Ocid C o588 — COon >

(ii) Explain the procedure you could use to distinguish between 1-heptanamine and
1-propanamine solutions based solely on their physical properties.

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

In your answer:
. describe the test method
. compare the observation for each compound

. explain the test result for each compound.

The lomgf; Mpvcvoubon chain ok amings, the greates kue
Q\H“a ond [Oox\ma Pom\’ i V\xptaﬂaw\u\z has a 7 cooon
M Pcvenk chain  pidn 18 longer Mnoa inek ok \- ~Propon GIAL
Widn lhes @ T caboon perent chhaun. Henoz, IOJ bo»l»r\a
et solutions | MAg sobuticn t~ibh e foa shotes poent
chain @A MAZOAs con bR Found ax it it booil kePere Yur
Solmtion  containing . Mmolgcnes t/vm/\mlm%/ww
chain. Tekre, Bar Sion ahich beils O\rik W)
hawe Yz Lo loo\\ma point and Jl’\of{re/,,c'cr\om Manin and
Wt DT [~ propanamine - T Scbtery question Threecontmues)

z ¢ Lol lont M hes o nigh boilin pn'\t ond on the next page.
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10

(iii) Describe how red and blue litmus paper can be used to distinguish between gallic acid and

(iv)

1-heptanamine solutions.

Include observations in your answer.

C‘\C«LL\C acid S a (Oub013\ic acio end V\h‘-‘lﬂ P(a«CQd in Lwaker
mxmpccauces HzO* 1ons nce \-wmna bl ity
paper red. I'Mp{rOnommll\p« WM pleced i vates,
roores OM™ 1025 ond prodnces o basic gourthon, tv\m-:?
V(Zt) PRAVALS pap DAL -

Devise an alternative method (without using litmus) to identify the functional group circled
in gallic acid.

In your answer:
. state the reagent needed and the general products formed
. describe the observation, and link to the products formed.

Ciallic acid con \pe tested (or V,x:)(ead‘ma it with a amtal

ol W feageny . Twe 3@0210\\ Prode\{) Corrned (S Wjdfog)en
ond o Mol  Sclk. TWe obsevovion Cpa,mj)

Y)V‘Ob“"j OAR ko R Prodwur\cm ol \A\/jdwﬁen qos.
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(b) Pohutukawa flowers contain many terpene compounds (volatile organic compounds) that
contribute to their fragrance. An example of a terpene, nerol, is shown below.

Two functional groups (A and B) have been circled and shown to the right, where the label ‘R’
has been used in place of the complex remainder of the molecule. Note that R, R, and R,

groups are all different.
HG R HG M
m R
A B NoH MG  H R B
Nerol A B

(i) Identify which of A and B will exist as geometric isomers.

5

(ii) Justify your choice in (b)(i) by explaining the requirements for geometric isomerism.
T (egquitenants OF aeww&uc DOVASWV i§ OL donlde bowd Of
N )CW atens /jrov\Ps o atomns ove Wbk ke etate F(e%
Noawd dne dana bond ond S0, ore Ciseo in Spoce, p(aaw-@
\)ofvmf) vy ians ol o< Sttuetke o Une nndecnll ec\2d
5¢amhac oiness. B4 ond B lhowe denvle bends ond S“ah'.\gj
Wiy carditien. L S€cond requirnmert 13 HAGE Gacy Cov ben
AoV v o Hine. Jerb o)  WWDE e Mteand o 2
Mfyent atomng or GeSps K atoms o by Geevvtiic
PoON/S. En ﬂ, pae Gist ccvben atom of g Gl
bond s bonced £v QA (dentical grenmps - cHy, {»(/JJQC(»(/
1t co~not Lo geonghic wows . In @/ ecin corloen
obow 1> attedwd o 2 diflyet gromps: HA first abon
oo o (Hz ond Ra ond M decand ccvlon cpomn to
H and Rs. Hence B con Fornn geoimetiic 15ms.
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Grade
score

Marker commentary

One

E8

The candidate was awarded E8 for the following reasons: in (b)
they correctly explained how to distinguish between Compound G
and Compound H, including the type of reaction, observations,
conditions, and correctly drawing the product formed; in (c)(iii)
they explained why there were two different products formed and
how to determine the major / minor products with specific
reference to the number of hydrogens on each carbon.

Two

E8

The candidate was awarded E8 for the following reasons: in (a)
they were able to identify 8 correct structures and reaction types;
in (b)(ii) they correctly explained the process of addition
polymerisation with specific links to the reactivity of the
Compound E and the corresponding polymer; in (b)(iv) they linked
the low reactivity of Teflon to a specific use in pots/pans (e.g., will
not react with food).

Three

M6

The candidate was awarded M6 for the following reasons: in (a)(ii)
they correctly linked the chain length to the difference in melting
point, but did not link this to intermolecular forces of attraction; in
(b)(ii) they correctly explained the requirements for geometric
isomerism, linked to the specific groups in both option A and B.




