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QUESTION ONE

(a)

()

(i1)

Complete the following table to show the structural formula and IUPAC (systematic)

name for cach compound.

Structural formula

[TUPAC (systematic) name

EET R
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The organic compound, 4-chloro-3-methylpent-4-cne has been named incorrectly.

Draw the implied structure and explain why it is named incorrectly.
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(b) Butan-1-ol has the molecular formula C,H,O. Its structural formula is:

CH,— CH,— CH,— CH,— OH

(i)  Define the term constitutional (structural) isomer.

7
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(ii) Draw THREE other constithtiona{(structural) isomers of C,H, 0.

Alcohol Structural formula
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(iii) Choose a secondary alcohol from the structures above and give a reason for your

choice.
Letter: 6/ B C (circle your choice)
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(c)  Four separate colourless organic liquids are known to be:
. ethanol

. ethanoic acid

. hex-2-ene

. hexan-1-amine (1-aminohexane).

Write a procedure to identify each of these organic liquids using only the reagents listed

below.

. acidified dichromate solution, Cr,0, 2 /H*(aq)
. bromine water, Br,(aq)

. sodium carbonate solution, Na,CO,(aqg).

In your answer, you should:

. identify the test reagents used

. describe any observations that would be made
. identify the type of reaction that occurs

. identify the organic product of any reaction.

You do not need to include equations in your answer.
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QUESTION TWO

Cling Wrap is a polymer that can be made from the monomer 1,1-dichloroethene.

1,1-dichloroethene

http://savingeentswithcoupons.com/money-maker-deal-on-glad-
cling-wrap-at-shoprite/

In the box below, draw THREE repeating units of the polymer formed.

(@ (i)
/ / { A Cl PP
f C I - C i .
/ ! : ' C‘- 5 I ¢
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/“\{./ C_ — L: ; ; |
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(ii) Explain why 1,1-dichloroethene cannot exist as a cis-trans isomer.
- . T A ,
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(iii) A structural isomer of 1,1-dichloroethene can exist as cis-trans isomers.
Draw and name the cis-trans isomers.
|
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CH,= CH—CH,

l
OH

Propan-2-ol

Reaction 2

Propene

In Reaction 1, propan-2-ol can be converted to propene.

In Reaction 2, propene can be converted back to propan-2-ol.

Analyse BOTH of these reactions by:

. describing the reagents and conditions needed for each reaction to occur
. identifying each type of reaction and explaining your choice
o explaining why Reaction 1 forms only a single organic product, but Reaction 2 forms a
mixture of organic products.
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QUESTION THREE LA < -
f ‘-“ ‘1‘ ‘;
(a) é‘ o e H*/Cr,0.? l Reagent X
) : ;,// //D N\ PR | propan-1-ol MY propene
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N 4 |
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(i) Complete the scheme above by drawing the structural formulae of the organic
compounds A to D.

(ii)  Circle the functional group of cach of the organic compounds A, B, and C that you have
drawn.

(i1i) Identify rcauumX and Y

Reagent X: PC

Reagent Y: @ﬁ

Ethene, C,H,(g), reacts with aqueous potassium permanganate solution, KMnO J(aq), dilute
acid, H, O/ H"., and hydrogen bromide, HBr.

Compare and contrast the reactions of cthene gas with each of these three reagents.
In your answer, you should:

. describe any observations that can be made

. identify, with reasons, the type of reaction ethene undergoes with each reagent

. describe the functional group of the products formed

e include equations showing the structural formulae for the organic compounds for each
reaction.
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(a) (i) Complete the following table to show the structural formula and ITUPAC (systematic)
name for each compound.

Structural formula IUPAC (systematic) name
Y =
\ \
w—C-—-C—C — N\@ propan-1-amine
\ | )
L O
=
Ll Fh = 2-chlorobutanoic acid
¢ 1 d \ O
c\ 1
OH —
I ) )
s o 0
CH,~CH,—CH,~CH—CH—CH, | %-metnq"nex @
CH, g S
Br
|
CH,—C—CH, 2 -\romo LYY propace
| il
CH
i 3

(i)  The organic compound, 4-chloro-3-methylpent-4-ene has been named incorrectly.

Draw the implied structure and explain why it is named incorrectly.

Uou Cout  wwhWahy  calloen

W oa & *is o fom Rre Shortex)
\ | | u
b 7| Stone, ¢ 3
“,C,-—C-C—-C':C rom e
T N4 dode oo [/I
[ A
nocu, A

The correct IUPAC name for this structure is:

2-cn\oro —%e\—them -\ “UR

B

——ee——————

Chemistry 91165, 2015



3

(b) Butan-1-ol has the molecular formula C,H,,O. Its structural formula is:
OH,;= CH, =Ch~ CH, =0H

(i)  Define the term constitutional (structural) isomer.

— ————

(i) Draw THREE other constitutional (structural) isomers of C,H, 0.
Alcohol Structural formula
*\ H H H
\ { ' y
; _ -H
| \ | k—
(3 = " .
H F o %
il e B = —H
B v C & C,' 5
W N o-y N
C s
T
C w— C —-C - c“ -
) |
. “ O-v W

(iii) Choose a secondary alcohol from the structures above and give a reason for your
choice.

(Circle your choice)

yorOed o o QQ('bCT\ LN
S Dcmed "'0 2 - ot\ner oorbcﬂ%({j i3]
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(c) Four separate colourless organic liquids are known to be:

/ ethanol

. ethanoic acid :
' —
. hex-2-ene Cre~Cal we
+  hexan-1-amine (I1-aminohexane).

-

Write a procedure to identify each of these organic liquids using only the reagents listed
below.

*  acidified dichromate solution, Cr,0.>"/H*(aq) ~CrGrge > green
. bromine water, Br,(ag) crodq%

. sodium carbonate solution, Na,CO,(aq).

In your answer, you should:

. identify the test reagents used

. describe any observations that would be made

. identify the type of reaction that occurs

. identify the organié product of any reaction.

You do not need to include equations in your answer.
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QUESTION TWO

Cling Wrap is a polymer that can be made from the monomer 1,1-dichloroethene.

o 1,1-dichloroethene
http://savingcentswithcoupons.com/money-maker-deal-on-glad-

cling-wrap-at-shoprite/

(a) (i) Inthe box below, draw THREE repeating units of the polymer formed.

| & M S a w
| [ - \ |
¢! : k‘-\ ; \'n
cr H - e
_‘-_-‘____________——— —

(ii) Explain why 1,1-dichloroethene cannot exist as a cis-trans isomer.

™S S \occouse o anleinR Gems G
Conndt BN Plocer Yo woke a teng

~

-~ A A -

(i11) A structural isomer of 1,1-dichloroethene can exist as cis-trans isomers.

Draw and name the cis-frans isomers.

Structure =C %@/

Name CiS 1 "AISN0I0NOr | Hronsd, )+ chanlo O4narR.

— ——
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Reaction | 2
b) CH,—CH—CH ;
(b) 37 | 3 CH;= CH=CH,
OH Reaction 2 Propene
Propan-2-ol

In Reaction 1, propan-2-ol can be converted to propene.

In Reaction 2, propene can be converted back to propan-2-ol.

Analyse BOTH of these reactions by:
. describing the reagents and conditions needed for each reaction to occur
identifying each type of reaction and explaining your choice

. explaining why Reaction 1 forms only a single organic product, but Reaction 2 forms a
mixture of organic products.
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o ye) o, .. -
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a Y oo o W OH o remoro
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(Gn avee). This \S nodn O3 SSUteticulval
AS O LIRS Mleau\e S e LD .C\-\-QH\
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ReoG\oN 2. s an aaddion reagckion ond nekds
wWokesr (KW -ou) aos < \‘Q:Jaen‘\dd regqnR e

(A%

s o Y orom o O 1N 0d00 to the
COaoN Q’“,Of\.;\_a—r@ Cotey efoRCn -2°9  fron
poee. . s s koo as nyoationas o
Wok ~ Molecue. 18 added (H-OH) _ (

lr\cQ@chcnz ‘W@Q Qe ?ruoo pmvds’wm
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QUESTION THREE Assi
(a) |A | H* /C1,0. Reagent X
H d (- o = propan-1-ol ) propene
i l
V4
B —
(:' ? NO4H
e
b £ B
———————— S0Cl, ng% catalyst
& heat

NH,

(i)  Complete the scheme above by drawing the structural formulae of the organic
3 compounds A to D.

_ . (ii) ~ Circle the functional group of each of the organic compounds A, B, and C that you have
i . drawn.

(iii) Identify reagengs X and Y.

. Reagent X:
Reagent Y:

purpie
(b)  Ethene, C,H,(g), reacts with aqueous potassium permanganate solution, KMnO,(aq), dilute
acid, H, O/H', and hydrogen bromide, HBr.

Compare and contrast the reactions of ethene gas with each of these three reagents.

In your answer, you should:

. describe any observations that can be made

. identify, with reasons, the type of reaction ethene undergoes with each reagent

. describe the functional group of the products formed

. include equations showing the structural formulae for the organic compounds for each
reaction.

Te K™MnO, (aq) S O _purpe co\cur CcFEE=S |

When W coas Lot e Fe

So\u\‘ﬂcm i\ 80 _QQQA(_QAS_,\WS S G o»ddnr’»
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QUESTION
NUMBER

20

10

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