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EXAMINATION PAPER UNIQUE NUMBER: 494714

The examination paper consists of 23 pages plus 5 pages for rough work (pp 24-28) plus
instructions for completion of the mark reading sheet.

The examination paper consists of TWO parts:

SECTION A: 60 Marks

Consisting of 35 multiple choice questions which must be answered on a marking reading
sheet. Each question is allocated TWO marks.

The muitiple choice questions have four possible answers. In each case, provide only
ONE answer to each question

SECTION B: 40 Marks
This section consists of written questions which must be answered in spaces provided on
the examination paper.

The use of molecular models is permissible

ANSWER ALL QUESTIONS IN SECTION A AND SECTION B
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SECTION A

This sechon consists of 30 MULTIPLE CHOICE QUESTIONS.
Answer ALL the questions in this section on the MARK READING SHEET
Unique Number 494714

1 Which of the following compounds contams the greatest number of sp? hybndized
carbon atoms?

Q)

) o x 5 Bj‘””"’xuhj

@) . Sed S
l\ - 245 h7bHA43ﬂ

O

3) dud €
1 b €
Opczen 5 173

) - ggv - Joyed ¢

~

2 Which of the following pairs of compounds are structural / constitutional Isomers®?

x (1) No” _\oH
CH3CHzocH3 and CH;CH;CHO
< @ Hxg H>6
CH3COCH,CHj and CHsCH,COCHy -\~ N
C‘rH 4Y% ¢ %H tO o
©

CH,CHCH(OH)CH; and CH3CH2COCH; '

Cuizo Cy g0
)

CH3CHCHO and CH;CH,CH,0H

] URN OVER]

17 .




3

3 CHE1502
May/June 2015

Which of the following compounds can easily donate a pair of electrons?

@

H

(1)

@)

l
H3C—C——CH

@ ¥

NH; Y —py -1
|

@ 2
BHa
H —V 1

In the structure below, the NON-ZERO formal charges present in the molecule are  »

ol\'b’)’\cU‘
- Te=¢ velana o ﬁ,z’ Z )«cho
N N:5-0-n@) -G
/

~ 6 b6 -0 <@
(1) -1onNand+1onC Ci=4-0- (& =°
__2) +ionNand-1onC Ql:(_{»()"/-l(i) = O
(@ +1onNand-1onO

(40 +onCand-1onO

Which of the following set of radicals represent AN ORDER OF INCREASING
STABILITIES, 1e from THE LEAST STABLE TO THE MOST STABLE

Mettyl <172 27¢ 3°

[TURN OVER]
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0 2° )
(N l :
CHCH,CH(CH3), < CH4CH,C(CHg), < CH,CHCH(CH,3),

73
CH3CHyC(CHa)y < CHgCHCH(CHg), < CHRCH,CH(CHa)y
CH3CHCH(CHg), < CH3CH,C(CHz), < CH,CHoCH(CHa)

(@) 0 1¢ 2
"7 CHCH,CH(CH3), «  CH3CHCH(CH3); <  CHyCH,C(CHg)

Consider the following compounds ' ol
it A
CI)H fl-‘Hs CHs
CHaCH,CHCH; »  CH;——C—OH , CHy——C—CH,0H CHyCH,CHZCH,0H
CHs CH, )
A B c ' D

Which statement regarding the above compounds 1s INCORRECT?

( B 1s a terhary alcohol \//

(2 C and D are secondary alcohols

(3) Al of the compounds contain a poor leaving group ~~
(4) The compound, A, I1s chiral.”

The following compounds have similar molecular weights Which compound is capable

of forming hydrogen bonding?

[TURN OVER}]
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(1)  CHsCHOH

It

(2) CH30(=O)H v -C—Cc-F

(3) CHiCH,CH; ~v O

4 CH3;OCH
y (4) 30CH; W%\l,r_,. A
CD|\'<(" e RV e J

<E Hor oI
Which of the following processes 1s a CORRECT representation of HOMOLYTIC BOND F Ao
FORMATION?
2
*) \(\WTS\:?/’
. e
CH;,QH T oMy + OH

v v T

H——'T —_— H——"C——Cli
H H
(3) |
® o L‘P-. €40 ; I 1

CH,CH,—Br Sr—————n CH3CH, o~ 5 g

4@
' /\ .
CH, + OH CH;—OH

[TURN OVER])
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Classify the following reaction
R H, M

C=—0 C—0O
+ H—C=N —_— 4
C=N

(1)  elwmination reaction ~
(2) substitution reaction >
(3) addition reaction

(4) reamrangement reaction

In order for a reagent to behave as an electrophile it must have
n(1 ) \ an overall positive charge or an empty orbital

(2) anitrogen or sulfur atom

{3) anon-bonding electron pair

(4) an overall negative charge

What I1s the IUPAC name of the molecule shown below?

M 1,2,4-trimethylisoheptane

(2) S5-ethyl-2,2,3-tnmethylhexane
@ 2,2,3,5-tetramethylheptane
(4)  3,5,8,6-tetramethylheptane

[TURN OVER]
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Consider the following reaction
Br
CHj CH, CH, + Bry _th CH3 CH CHa,
Which step Is NOT relevant to the mechanism of the reactton?
(M
er - 28r*
4]
H
|/\ /‘\\ .
CH3——C-—CH,4 + Br —_— CH3——C——CH,3 + HBr
3 |
©)) D Aoecd
. ad ()
B N e "
CH3—f]:—{i2—H + Br —_—— CHy—C—CH, + HBr
W b
4
(TN s
cus—c'l';—cr-la + Br—Br —= CH;,-——?——CH;, + Br
H H

Which of the following compounds will be the BEST nucleophile to react in an Sy2-type

reaction? C; STy
(1) (CH;)C=0O

(2) CHyCI

; - ) ﬁfj

(3)) CN

(40 CH;OH

[TURN OVER]
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14  Consider the general reaction
e
OH e
RCI —_— ROH + d
H,0
Fyged
Which example below will take place the FASTEST? 5('2 D 5%
(-'m\,
7 o e
CH,CI  —— CHZOH + d
H0
2
%, <) Ho”’&
% OH %
\A — \A + da
H,0
(3)
OH e
CH3CH,CI —_— CH3CHZ0H + q
H,0

CH; (OH

&
N (=)
/\)\/ /\)\/ toa

15 Ethanol reacts with tert-butyl bromide according to the reaction shown below
3 Swosrede

(CH3}CBr  + CH4CH,OH

(CH3}:COCH,CH;4 + HBr

{. i "'l | SN etk
If the concentration of ethanol is doubied by what factor wﬂl the rate of the reactxon

,il

change?

Je s an SNI The vade clope

¢) 0N O (on @ndNah o 66 [TURN OVER]
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@ Remain the same

{2)  Increase by a factor of 2
(3) Increase by a factor of 4
(4)  Decrease by a factor of 2

Alkyl halides may undergo nucleophilic substitution reactions Which of the following
reaction products is obtained in the followming reaction?

Zojw\os'r\ oW < fvery "“&aﬂm\(
NoeSH g
CH a
CHg/\'/ ? R
I, 4
(1) “Hel
CH e
CHy *
OCH,

4

oy N
3

H
c 3\/\CH3
CH
cHa/Y 3
SH

Which of the following compounds has cis-trans isomers? _\ <..c. ¢
(1) BrHC=C(CH3), ~ 1 le C ( t+ tl-e r-u‘-\i
(2) CHiC=CH & & v swlall oo

@ CHsCH=CHCH; —>
(4) HLC=C(CH;)2 » ¢

[TURN OVER]




10 CHE1502
May/June 2015

Doty drarion o o alcotal

18 Consider the following reaction

OH \ —
>/l\/ H,S04 (conc) SRS

Which compound if the MAJOR PRODUCT of the reaction®
(N
Y\/
\r'ol\/
\ﬁ\/
OH

19 The absolute configuration of a chiral carbon 1s defined as R- or S- according to the Cahn-

2

(2)
)
()

4)

Ingold-Prelog rules What Is the name for the foliowing compound? Atorsi € 0o 5

[\\:5

(& C P S
CD >{\/
/NH 7,

2 H

(1) (R)-2-ammopentane
(2 (S)4-aminopentane
(8S)-2-aminopentane
( (S)-2-nitropentane
[TURN OVER]
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Using Zaitsev's rule, choose the most stable alkene among the following Z Y

(1)  3-methylcyclohexene

{(2) 4-methylcyclohexene

(3)  They are all of equal stability
Vil

{4)} 1-methylcyclohexene

What i1s the IUPAC name of the molecule shown below?
ot

@

NEron-7 - 00

g, - Flwore - (rlg‘-rd,ar&x‘a/{"uym—a —ond -

5-fluoro-4,5-dimethylhexan-2-one

(2)  4-fluoro-4,5,5-tnmethylpentan-2-one

(3)  1-fluoro-1,1,2-tnmethylpentan-4-one

(4)  2-fluoro-2,3-dimethylhexan-5-one

/—O{—\ /‘ N o

Consider the compounds, ethanol (CH3CH20H) and ethanamine (CHaCH;NH)

Which statement below 1s INCORRECT? ol PV O|

(1)  Ethanol has a higher boiling point than ethanamine

(2) The O-H bond 1s more polar than the N-H because oxygen is more electronegative
than nitrogen .

(3)  Alcohols form stronger hydrogen-bonds than amines and have higher boiling
ponts

)“\‘
(4)  Ethanamine has a higher boiling point than ethanol

[TURN OVER]
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Consider the following process

(CH3),C——CHj, +

12

H—20Cl

Ao g bools
)]

The correct species that 1s MAINLY formed in the above process is

24

M

@)

@

(4)

CHy
®
CH;——C—CH,
H
cl
©
CHy;——C—CH,
CH,
@
CHy T——cr;,
CHs
e o
CH;——C—CH,
CH,

cl

cl

+ Cl

Jos

CHE1502
May/June 2015
o e fnl 7 bed i
By @

Alkenes react with hydrogen halides to give alkyl halides as products What s the
MAJOR organic product formed in the following reaction?

[TURN OVER]
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HBr “8 / K{,J&
E: peroxides - W Mcr{( L\”‘/r\;(“w ¢ }‘ Ie: f_- PR (0‘

N C c=C
(1) Q ‘é
Br £/
b
@
Br
(3)
Br
e
“)
Br
HO: :
Consider the following reaction sequence TO ANSWER questions 25 and 26 below ~ r
@ | r e r e N J::;'_r{r
1) NaNH, ARG
O—CEC——H E— A e A
2) CHzBr 2Y) 3 e S - Z\k
i Ay O LA
b +
@ ¥ —-C = cS e
[TURN OVER]




25

26

14

What is the structure of the major organic species formed in STEP 1?

0

2

(@)

4)

(2]
Na Q‘LCEC—H
[<] [ ]
O—czc: Na

Na

[O—d=c—

NH,

CHE1502
May/June 2015

What 1s the structure of the major organic product in the reaction sequence?

(o)

(2)

&)

@

O—c——_"c—-—CHa
i
O—C——CH;CH;

CH,

|
Q—c:?——n

Br

CHs

H—CECJO

[TURN OVER]
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Alkynes undergo addition reactions because they contain weak 1 bonds  Which of the
following reactions will take place?

o B
HCH I

CHgCHyC=SCH ————» CH3CH;—C——C—H

H H

" ——C=CH

H
H,0 / H,S0, ey

(0]

@)

OH

®
AN\ S HO/H
H

& i

1 Q ‘
| - R YO =
@/ !"7 /‘5 s RO PEEEN «

P \/\-)'L
BH
N 3 Hz0,/HO H

Which of the following structures would be considered a"n enol paulomer of
cyclopentanone? N
o]

é cyclopentanone

[TURN OVER]
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(N

Q:g

(2)
OH
(3)
@
(4)

(@]
29  Identfy the STRONGEST acid in the senes below
0 o] g ©
B’\/\)\
oH \/\H'\on \/\‘)‘\OH
Br Br
A B C

1)
.f%Z)_"'
(3
4

>WO >

andC

[TURN OVER]
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30  Which of the following reactions does NOT produce the MAJOR PRODUCT as shown?

() (arehinc [Njcl/bguxmhm dv % adkece-

cl "’H Pt catalyst & "1{
(@)
, Cly cl
/\/\/ " - /\X\/
20 cl
3) todoa erar 3 At G V
H %(" e Bray,, o Creces Qﬂ»)
[ e — e
Br
(4) oﬁyr"@(wad{(f\/&uwu[oﬁw\

{TURN OVER]
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SECTION B
Answer ALL the questions this section in the SPACE PROVIDED AFTER EACH QUESTION.

Question 1 [20]

11  Draw the important resonance forms to show the delocalization of charge in the following
species Indicate the movement of electrons with curved arrows

H H
L Lo
W N N
| M
H
4)
H H H l
| ) i |
Co m CN @ H Qrso=x
PN C/ N e & ; N | H
H \ AN . T @ NUH 4
| H i ."‘.\
| LI ..\'/ == ‘
' A ) 2
& J cAH N ||
H =

12 Use curved arrows to show the movement of electron pairs in the reaction shown below

and label the reactants as a Lewis base (nucleophile) or a Lewis acid (electrophlle)

J v/ g i

Y

1 eO .. .e 9
CH;—O: + H—cI: S CH;—O—H + :cK

IQ. -a

(4)

[TURN OVER]
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60 e ] ‘}/ o0 P .o . .e
CH3—0: + H———gl: —_— CHy—O—H + gl
N
| /.
Lewis boSe Lew''s au
(r\ur. lo ’“1{}1(9—\ (e (Qf "“'Ju()‘]r | (Q)
13 (a) Draw the structure of 6-chloro-3,6-dmethyl-2,3-diethytheptane
(2)
cl
i
{(b)  Explain what is wrong with the name provided in (a) and give the
correct IUPAC name for compound
(5)

o Corbon choun i rwondoered E‘Dm Hle rong Ayrechen
t> ohodd Syt from e ﬁj‘r\* NLoAH ,g'LQ
Cudoshinnd! e Corfoon 2 :

° Cbl?kﬂka(/'l" o\ O(f;rl’i{ 2 F\Jf L)'\(,V“o}\ @;1 A \/\ oot

\~Corr aCh (pj‘l f\ W\U%f\ g ’}\)

octo;\Q Pyt brgOTaMd

LO{\%\ CO(%U'\ ) ‘. r N i
3-c\Joro - 5 W‘“ﬁ/e - 1;6~0U~M%J 'OQW .

Cf el C/H}
)(L fl‘OS”p/\;

(s

[TURN OVER]
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14  Draw the geometnc isomers of BrCH=CHF
2)
B( \ v F E) ( H—
c=C \ 2
. Y \ ) C=C
L\
(Z)»l«bﬂ)rf\org,- -(:\wo/bx,{)(\ﬂ\zr (E)-1-bomo -1 Hmw ;
|
15 Draw the correct 3-dimensional structure of (R)-2-chlorobutane
(3)
\
Question 2 [20] Ac oaly 29 ﬁ l\d}«w” “p) é\/l\c{Q
21 (a) Wrte the structure of the MAJOR PRODUCT formed in the react(on of
CH3CH=C(CH,), with H2O In the presence of an acid catalyst
== @
O-+
oY |
/ ~ {_H o QHq-— CHqy — C—CHo
!
Mochariten CHY
[TURN OVER]
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(b) Prowide the structure of the intermediate formed n the reaction in (a)
@
@
__ or  CHy—ChHy —C —CH3
{
/
CHa
22 Draw the structural formulas for two constitutional / structural isomers for a
compound having a molecular formula of C4Hg
“)
H H
H ] )
) C C
C = C 4 \
J \ P
H H
H-C-w
V]
H S ( \
/{/; i ll Cr,, \\
s =St

[TURN OVER]
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| |
| 'r.)( C@MaMmH/‘JICHZ
W — C@, Cos Co b
AR _
r\ ‘/\ r ll " (1%} _3::‘\l_7\{[-’ [‘“‘, ¢ [I_-_” FAGIN A (l &
ec f.eP 'ac..c'.l 9 - 12D of AdO
9-{)0' pr a0’
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/{l_c‘_,ql, sa-,-f\_[;»’l\‘ G‘ﬁ) }L'\“.- Q Clu {-ftﬂ 6 O
23 Draw the Newman projections of the most stable and least stable conformations of

1-bromoprapane, CH3;CH,CH,Br, viewing along the C1-C2- bond Label the conformations

accordingly Loasr Crub b\ l\/\ﬂb Stk o . 0
/TO}‘ < \_ll'- } &_-(M( J ( @ = (_;'> Aﬂ/ﬁ (0/-\_.4{-0, WG iR (~ “) ( 9: \XO)

b
s S
f " Be
24  Draw the structure of methyl 2-methylheptanoate > At S ) _c—qg - L
“he ; ECorlovakl ‘?{11)(04
O
)
CrizCHECH = CHZ CHZCH € — o— Cfiz
|
C t‘|5
wic acid
25 Wnte the IUPAC name of the following compound Pw EXRINE e
G CHGHBH-GHGOOH s be o (oie = J)
4 GHe J
CHoBr
I 5 - lmwr~o -

5. boeno ~ 3- ukanJw\kmo% C CLCJOl

[TURN OVER]
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26 Consider the following reaction a0V
7 subsrrot < 4
Br KG%CHS-

()] What 1s the major organic product formed in the following reaction?

(n)  Wnte the reachon mechamsm for the formation of the product given in (1)

4)

>

TOTAL MARKS [100]

[
UNISA 2015
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ROUGH WORK
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