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EXAMINATION PAPER UNIQUE NUMBER: 496566

The examination paper consists of 25 pages pius 5 pages for rough work (pp 26-30) plus
instructions for completion of the mark reading sheet

The examination paper consists of two parts:
SECTION A: consists of 30 multiple choice questions- answer on a marking reading sheet.

SECTION B: Written questions - answer in spaces provided on the examination paper.

SECTION A: Each question is allocated TWO marks- 60 marks

SECTION B: 40 marks

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

The use of molecular models is permissible

ANSWER ALL QUESTIONS IN SECTION A AND SECTION B
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SECTION A
This section consists of 30 MULTIPLE CHOICE QUESTIONS.
Answer ALL the questions in this section on the MARK READING SHEET
Unique Number 496566

Na' oH = jooi |
1 What at type of bonding is present in the compound, sodium hydroxide (NaOH)? for {] e

g )t | N Db|L

(1)  1onic Gnd [" rus D _]|f_1 r
covakest pond|

@ a mixture of covalent and 1onic C ava ) between
(3)  polar covalent aroms O -=H 2
(4) nonpolar covalent & 5
2. Whuch of the following is the correct Lewis structure for a molecule with molecular formuta
CH,0,? O (gl valne ¢
Y 3 23

(1)
H—O—=c—06—H X )b 2

() FCE6 -Vl <o e
.ﬁ-/ﬁc:q-o— Y2(g) -0 /'/H\ \CO“"\‘*DC&\W?M-‘O
H—C—0—H
(3) FCfé"u“/?(LQ:o
Hod
H—%:I T} X 0 e
“)
i
H—(‘)G oB X 20 <
H
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In the structure below, the formal charge on N 1s N FC-= Hvadeng g MO '\»bm&/& _ \/ (5‘0‘4"6’)
R - o e

tor H

1,  sohome®
& |
B H

@H

2 -1
3 0
4 +2

Which of the following has the lowest boiling point? 4‘3 N\O\Of Macs = 4F &é] I-,\j POI/\L

(1) 4 B(af\d,q,\ﬂ = {7 Boﬂl/\% PON :

4,3 Mass

11 4 (r‘()[@( - LF Bo\\\'ﬁj Po\./\}
ooy ) g0 SV
Ay N 9 P
2

‘-.

o pofar funcrional ¢ s AN bl L .

B ¢ NOAS J l| N ¢ YA

@ P vore brended S ‘\ Coominy = T Boting P
/I\\( T B - erdo

.-’/’-\I\ . ' \ .

((3)1 [_;i-»ﬂ af r’\(gk(/bvl"- @b(md"’:js = Q) E)P

\/k/ 1\“\0 C;OM)ﬁ\L BONAS ) ‘owd&*" Bf

No fo’(az,( Frtonsd 3(\)«')5

@ ?alrﬂ( : C,L(' h oy af avouf)
/l\/\/ﬁ()}'ﬂ/ l"'f.i.F- slo\e F-"(A a1 --\"j- [ S I\Jj\r&.v-;i ﬁ{*
"\ bords - -
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5 Which of the following pairs of compounds are congmullonal 1Isomers?
(1)
CHj CH,

A

(380

X DT no. o‘f H atorS

C:’H‘Lk
B/ Sowe no O{OJ’ONS‘
\/Dfﬂ:efw boﬁc&;ﬂﬂ
and /OULV“U\UZ- .
X Sod\um-ﬁ( 1S oine S
and N v
and oH V Dﬁﬁ‘p No - JL
Corpris —~
CgHigo B otomsS

6 Which of the following pairs ot drawings represent eclipsed conformations?

H Cl
ﬁ
H Ci

CHy

CHj
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(@)
Cl

% Hel

and @\

CH ci
I:l C 3 3 CHS / CH3
(3)
Cl H
H
H H
H H and
CHj Cl
Cl
CHjy Cl
(4)

Cl cl

Cl CHj H CHs

and
H CH3 CH3 H

H cl

The most stable conformation of CHoICHI 18

@ | ﬂ‘ ° _ Aoty (leass ogioral ey
H \ @ = \80 - ’ Mog-\' N r’[}) . .\\.
i fiiontn

I (-

H)

@

9 :;L&O“ - fc(.[)g,ed X
H

H H
|7
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(3) - |1 f
i | o ".-] ,Irr.l,_:] i}
! € cl |‘
H
N H
(4)
I T
1 H )
| H H
\ B
Which compound i1s the MAJOR product of the following re|act|on'?
(1w cheop' @
H/// Br o | .-
%, ~SH CN 2 W Coison (4 invercen of.
H
(1) /4

@)

(@
— HS,}/’
@
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Consider the reactivity of the alcohol functional group and select the process that will take

place

(Kg-[\i} P(‘U}‘D{\mo(\ % "'HA/“%QI\ ./’

+ H + 1®
.:.--H e??,H
@
H—1 °
+ o= k.
&
(3)
— + [9
e(-]-)'.'.--I'l
H
(4)
R~ . oY X

\ paoig
000 cH ono gech €

¢l ‘,1,4"'-““!12_', | will not 0\804/0/ kmNO\jﬁw«u‘a
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10 Identify the product that will form in the following reaction. {—) Mo Sf F

Step CD "’mmam“ Sudsh (Zd*ﬁd/)
n> — @ ' ok
o A5 Sep@ Forigeian
™ WWQ A ”‘EWW Sawes
: forrrieq &
\ Hsoy \\/ Cododc @m)
(2) \\0“# ‘\ - ‘UL—/‘\
SS‘ + N &O 0 HlO
/ H2 O |
(3) '“"h i 4 ’*‘:’f{,}) T""\’ ['u" Yy S
\/II\/ " / o .'r"'s o qf«. w1 e
y N 1_"_." a4
5 AN~
“ Hyo®
\X/ \ a0-R

11 Consider the following ether molecule
'Ol
CH4CH; CH,CH;
Su_(n)u’\M J-) '-/
Which of the following options is CORRECT? 7 L reqions 66 by o
(_ @ The hybndization state of the oxygen atom in the above compound I1s sp ?

(- =¥
(2)  The reaction with boron tnifluonde takes place as follows: ‘9 > lone 3

(_0’2 X, {;oc\c\s

Ss7
/\ — Wb duzed
o) lo

o + BF, —_— 0,
& o N

CHy CH, e
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(3) The compound has a high bolling point.  X_
(4) It can form extensive hydrogen bonds with water X
12.  Which reaction proceeds via an E2 reaction mechanism?
(M
SNL wﬂ*L—
CH, Gr HO, CH, yrwve [ of
4/’</ X/ ° d‘/ o 'I[t
—_— + Br
2
@) /-
Et_.g.. /\ CH,CH, H (2t -
a o® H H \ . / [-_,f ~ L
0 Hoopir e \’C l —_ /c c\
i <)/ . \1I.l"' v""'
sy CH3CHy / \ H o H
S f~o 71 H <>
@) MC\CkS t/[/{, H/DOT’H{ C
o /_\H\ C \ H
B0 Yol o/
i CHyCH,M" / 2y
H Br)
4

CH3CH,CH,CH,0 H/}g NH2
32 2V
./

Q
CH3CH2CH,CH,0 Na® + NH,
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13 Whatis the major product formed in the following reaction?
7° Subsivaue -
e
Na OC(CHs)s
> €2
H ( (ol Eraas
! f
(1) y
/\/\/
(2
S
(@)
(4)
/\:)\ »
/> “C

14 Which of the following molecules has a chiral (asymmetnc) carbon atom?

(1)
Ll 4

|
(2) CHaCH,CHFCH,CH; < ((H3CH2 = C

(@)
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15 The absolute configuration of a chiral carbon i1s defined as R- or S- according to the Cahn-
Ingold-Prelog rules  What is the name for the following compound?

16

17

(1
2

(3)
(4)

20 © ¢
HO \\\\H
((Hl)a§+} (), (W
(R)-1-propylpentan-1-ol -
(R) octan-4-ol
(S) octan-4-ol

(S)-4-hydroxyoctane

Identify the tertiary amine below

(1)
@)
(3)

Ph- N - ClacH

PHNHCHZCHa
CHSCHZNHZ C}\’LC“} ’NH’L
CH3CH,CH,NHCH
’ 2 ? C“LCSH\CHZ e - C{"}
(CH,CH,)N e
(HptHa - N - ¢ (H

The compounds shown below are descnbed as

1)
()

(4)

*/\ and
()

structural isomers

A

(GyA

enantiomers
geometric i1somers

conformers

(ovnker - cockwice =

Cs)

(S) oc‘raur\'kr'oQ

(2° armne)
(1° arine))
(2" ornire )

(3° amne )
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18  Name the following compound according to the IUPAC rules
PV‘\O“\J @
. E>
Prociy ® ooy CHaCHy
6 S
()  (2)-3-10do-4-methylhex-3-ene
(2)  (E)-4-10do-3-methylhex-3-ene
({33:} (E)-3-iodo-4-methyihex-3-ene
4)  (@)-1-ethyl- 1410do-2-methylbut-1-ene
Mo.)Lowu lkov
—)

Use the information below to answer questions 19 and 20 below. ‘
Addition b Hydregen Hald

Consider the reaction to on alkene & @ Gy

— o eeorCo )

u & - Suds strtuted
CH3CH ' WH—
ok CHzCHy oy Ch SChacs C

— — \ & N addiro

H —/ \ ) L5 ¢ L -
H CHy g ) futed ¢

(1)
CH3CH, CH,CH;,
®
/C—C{\—H
H CHs
(®
CH4CH; CH3CH3
H._>c_a<
H CHs
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3)

(4)

What is the MAJOR product of the reaction?

(1)

(@)

3)

4)

13

@
CH4CH, CHCH,
Ml W
/N
H CH3
CH3CH, CH,CH;
H—/->c——f:<
H CHs

/

H—Cc——ci—c

7N

CH;

Cl—/C—-—-—C/\;H

H CH,
CH3CH, CH,CHa

Cl >C c\ cl

H CHa

CHE1502

MAY/JUNE 2016
C UL H2 (283
b —C— (O~ 58
| \
H Ct 3
Y
CHaClr B~ CH3
S/
hF~C — C— Cl
XY / \ CH=
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21.  Alkenes react with hydrogen halides to give alkyl halides as products What is the

MAJOR organic product formed in the following reaction? 1---'1-.,} Ao ray 100N wil
]' Y DX A O '|
H CHzCHg o o Mai kovis foV
N/ HBr
C—C\ _
CH4 CH,CHy peroxides
™ (y H—Br - oL
. e P
.\" i } 7, o T ™ o
o Br = N ; N _\_ &
((2B s
3) : ,
\/p -
|
Br V' CaqChng
4 Be i ;
“ M- C— C-h P
C\H | R
> p »
Br , 'l’ + 6(
(4 8¢t)

22  Whats the major organic product formed In the following reaction?
H\’dlodhcm Dy Ory el cud ahon - dernes s ax1oM

CHy
H9804 NaBH.,
_— — >
H,0/ THF
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1)
OH

i

2
CHj

O

3)

CHj

OH

o

23  Name the following compound according to the IUPAC rules.

}-\—\qav Lr—-‘.*ik[}
2-of 3- Fldore
S -yt

(1)  4-ethyl-5-fluorohept-2-yn-6-ol
(2)  3-fluoro-4-ethylhept-5-yn-2-ol
(3)  4-ethyl-5-fluoro-6-hydroxyhept-2-yne

4-ethyl-3-fluorohept-5-yn-2-ol

[TURN OVER]



'fju

e

24

16 CHE1502
: . MAY/JUNE 2016
‘\/\efcd\ apy~onian eduacton £o tons alkenrel
] . - f )
What is the MAJOR product in the following reaction ( ohti- Slereochars 5‘7—&7
INAACt )
, [
CH;—C=C—CH,CH; _LU/NHy _
(1
CHy_ CH,CH;
'd :C\
H H
(@)
CHy_ __H
H®  CH.CH,4
3)
CHs_ ,CH,CH,
L=C,
H NH,
4@
CH3CH,CH,CH,CH3
What 1s the correct structure of 3-ethyl-4-methylhex-4-en-2-one? Chz O

@d@

()

| Y
C-C=C—C-c—-C
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@
CO,H
o
or P ideanca b oprion
/

I

N (L \\ w L tO
26. Whatf the MAJOR product of the following reaction? H‘yOQ/ a0 F @ \x” 0

_ K o rores | aldeky Xos
C=ct H0 / H,S0,4 O
U cra
1)
0
V\)LH
(2)
OH
/\/}QCHz
3)
0
/\)‘l\c;ﬁ‘1
@)
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The positively polanzed carbon atom of a carbonyl group acts as
axHods e ¢ poie o eftol

@ an electrophile and a Lewis acid

{2) an electrophile and a Lewis base
(3) anucleophile and a Lewis base

(4) anucleophile and a Lewis acid

N0
Which of the following compounds is the WEAKEST acid? _eg—CAH
(1) gy AU S S
G L_I."S o ':-‘-\l"-"'-‘ 1S ON LW oA |
—=— ~ | ) S
NO \~orease.  StTeraY s of At
_ &— ZVKDH W \J \
(@) \
i Jonansa ‘»*—/5
- \J C(_]3O\

on LoTIC (4 Cl
\)j\OH m < ) . q J C/H > ///

| Cls
- OH

(4)
.0

| ooy A,
¥
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Esiec 0-R
— L r~ (\_)‘1( '
o Oo)—e, N p Ay
29  What s the correct structure of butyl -2-chtoro-3-methylpentanoate?
(1) )
S ~ o . T P
CH3 H ﬁ ) \ -..-"; -K, (Y S 5 z}
A
CHacHz_‘C—C CHzCHzCHzCH;
H Cl
Woro- 3 gl oenran oot Ve
2 -~ CWWoro- 3 - 0k leenton _ .
- ' CHy H i = )
r ) C
CHyCH;—C—C | O—CH,CH,CH,CHy
H Cl
~oot€
.- budoroote NOF Cf“u\rmo
(3) L cosoon choin 7
¥ ﬁ H ¢l CH,
o
CHaCH,CHy”~ \O—J]i—c—cl:—CHZCHg
H H H
Q)]
9 ©
CH3 ICI X l ) 7 M\ 55] ,\_a
CHiCH,—C—C” el N4 O.-
H  CHyCH,CH,CHs e
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Consider the following process-

:ﬁ:/_\
CHaCH,—C—OCHj

+

oL

The species formed in the above step 1s

(1)

(2)

@)

OH

CHyCH,—G——0CH;

OH
CH3CH2_C_OCH3

Br

.8__,.—- H
CHaCHz"‘“_C_OCH;S
e
o]
CH3CH,—C—OCH;

H

CHE1502

MAY/JUNE 2016
—
@
Br
Br ©
Br e
[60]
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SECTION B

Answer ALL the questions in this section.

Answer this section in the SPACE PROVIDED AFTER EACH QUESTION.
Question 1 [10]

(@) Draw the structure of the MAJOR monobrominated product formed in the following
reaction VA0 St Subhér it e |/r’\0$\' stadgle aﬂbd! ¢ adicol Facomn

,,'JC'i
“

; light or
+ Bry, —_—
heat

@
k IS Be
(b) Draw the different resonance forms of the ion shown below Indicate the movement of
electrons with curved amrows
>\/\)c}K
=
=
(6)
\ O Q4
P \ I\ \ 10
T NN GO\ O D AN
Z 2 S U\ . / ~ -I '/.»)!j N
i
v &R
[
@ /',___-.’-"‘-\ . J
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(c)  Give the product and detailed mechamsm of the foliowing reaction
O -
(6)

Q) E!edfbp\v"fc axack {:D(MS Ejommiwn 1o
/\)

LZ\__.-O_”B( — Q:‘vs_'}_ o be?

@ E(oﬁ'\iob- 1o Oochs to O‘OQI\ Boen oniumn ‘\or\

B .
\—§ 5’ - JW/// Re

(d)  Draw the 3-dimensional structure of (S)-3-aminohexane

(3)

NH2

w

A /\//\,/ g

-

[TURN OVER]
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(e)  Draw the structure of the conjugate base of the acid, CHyCOOH

3)
O
VAN
Question 2 [10]
(@) Provide the structures of A and B in the following reaction
\>70§C—H i S SHelEr . e
(4)
\ =0 v o -\ — A9 _
@ \/}“_ C— c H N0+ NHZ_ >‘_ ,/_ C: C b SWM@.

Qi) )—C_:_ CGE;T?%CHZ Br — \>-» C =CC(CHaCHy
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(b)  Give the product(s) and the detailed mechamsm of the following nucleophilic substitution

reaction 205 RS D’Diﬂ'"
ShA
Solv .
| oo SURERED
e 4 o clagrn
CH3CH,CH; ~gege . .
,Qﬁa»a g4

(8)

@ Foon oo ”" colbocation b7 d(LP“\h"‘e é(' \eau"\j SnN{)

CHs Cho
B > - D
7 By, ’ T
. X CHaoH @
ﬁ‘{ e T 5 . Qs
CHaCHLCHA cHa (Ha CHe

@ Qolvent (m;«rfj as r‘*“uvfw\‘) wses it Jone elocwons
fo axdack e corbocahs for e e bord

bz Ch
Hy I 5 : ”“l\C[:j L3
N v N
Chectaliy CHC;{D'-I'\ ('r.a{_.w\,r"[;?l :

@ Ar\oﬂ-e( solvent MISL'LW'QQ (YEN A o dﬂvm(\& o O\Q,I:\rD‘rof-CL,!‘Q
K Oxf g en ‘07 WO tle Yore F\7cl108>14\

e
CHy CHy, CHy ﬁl \D B
L) 1) L oehs v
‘-""’m{L@E)' Fak S ) S TR R
d O "
T H e . chCHL
(HaCH,CH 5 _ j Cl4CHLCH Gt
CH 40k () N (5)

(N N
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(c)  Wnte the correct IUPAC name for the following compound
hpt -

0 CH
T I Lot
CH3CH;——CH——C—CH—CH——CH, 2 5 S-tmmethy

Y 2 | re d

CH; CHj

@

<Qq5—%mﬂwk7““fbw“‘4'omb

(d) Use an appropriate chemical equation to illustrate the keto-enol tautomensm in

propanone Y
PN (4)
O OH
| =
/\ << \
Keto ol enol forem
(e)  Draw the correct structure of 2-methylbutanoic acid CO\r‘boxa Uecaed _¢-ott-
()
Mo owoeny O
| \ | \
H-C-C~C-C-o0H
| ) 1
TOTAL MARKS [100]
[4
UNISA 2016
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ROUGH WORK
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