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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 489355
1 Which of the following compounds contamsk;[_n 'tlybndlzed carbor; atoms? b =5
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2 Select the structure that is another resonance form of the following organic molecule
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o/
CH4CH; N<

(4)

Constder the following two compounds

CHy ¢l H

3 H H H
, CHs CHy— CHs
H H

H Ci Br

(o AUl br (e [—M/CI b

The above compounds are

(1)  dentical compounds X

(2)  enantomersy (o ( O
@ constitutional / structural isomers

(4) geometncisomers X.

Vo abons Oifleret boreling.
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Which of the following compounds WILL NOT easily donate a pair of electrons?

(1) H.0 gip - vt
0
=) el
| Lot ac) = elachen occel
HyC—r&——CHy
@) N -
CHy;—NH, T I W YNS 2
\
H ot el
In the structure below, what 1s the formal charge on nitrogen? - _ 4 yolena l:bf.-.’r::“ ¥ > é_[ 1'
H\C_“ !
Deil =5-2 -'11(s)
= 6 >
) 2 -
@ B
@ #
@ A

Which of the following processes 1s a CORRECT representation of bond formation or

CHa‘—‘:C.?H e AP CH;,—@?.—H

bond breakage?

(1

[TURN OVER]
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(2) . . ._I Lad™ ’{
.\/’ e
CH3CHy— 1 —_— CH3CH2 + I
(3)
. /\ )
CHs + OH — = CH;—OH

CH, + O i CH;—Cl

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

(1

-3

(2)

z' ©

3 |
/\./B\ < \/Jaa\ < N e
(3 :

| 2° 3°
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(4) 1 ,

]
\)\ < /\/‘\Q < /\/\
Consider the following reaction TO ANSWER questions 8 and 9 below

CHy

+ Bry light

8 What I1s the most stable intermediate formed in the reaction?

(1) vV R _'_-?
A
(3)
CH,

(4)

CHg

-

Br

[TURN OVER]
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What 1s the major organic product formed in the reaction?

@

2)

3

@
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Which of the following structures represents an ANTI conformation? Arm = ©- (80

(1)

CH :
3 /\or&“j u(.r,s@ca”
CHy i
CHy
CH; H
8
CH ° .
H : H \/ @‘ wo = Ars
0
H H/
Br
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(3)
g SH Torol ] |
(1{1 ) .‘.‘-J :
H
H|_| H
(4)
[ { M(‘/L\Q/
O ]
cHy~, O \
H Br
H H
H
Which of the following reactions i1s an example of an elimination reacton?
4}
H H
\CZO \C—O/H
+ H—C=N  —
c=
(2)
CHsCHGHCH; + NaOH _HO _ -~
o OH
(3) N
CHy(CHBr + NaOH  —= CHCHCHOH O
(4)
CHj CH;,\ /H ,
CHy—C—I + NaOHpX ———= c—=C |/
ong” \CH
CH,CH; 3
sk 200i5e v P&
S A7 e

allo~e Pﬂs)ib(ﬂ - {y“A-'UC"
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Alkyl halides may undergo nucleophilic substitution reaction according to the following
reaction
70% Hy0
R X = R—OH + HX
30% CH,OH
Which of the following alkyl halides reacts the FASTEST under these conditions?
(1)
é
(2)
/\i/\
(3) CHal |
(4)
/\i/\
Give the correct name of the following compound
\
op MY
.___I.'utf [ ' o ()\0
f (a trans-1- 10do-3-methylcyclopentane
@) trans-3- 10do-1-methylcyclopentane
(3) cis-1- 10do-3-methylcyclopentane

[TURN OVER]
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(4) cis- 3-lodo-1-methylcyclopentane

Which of the following compounds will be the BEST nucleophile to promote an Sy1-type
reaction?

(1) CH4OH
(2) (CH3)20=CH2
(3) CHsBr

@) CN —> S

What 1s the MAJOR organic product formed in the following reaction?
6 © < MS*’“}C p UILL/

T thanglm?ﬁvml
e
(CH)C——CH(CHg),  + NaOCH,CHs
erlho X A2
(1) DO

H

)

CH3CH,0

E OCH,CHy

()

)
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Ethanol, CH;CH,OH, Is a good solvent for polar substances because
(1) it undergoes dipole-dipole interactions

@ it 1s able to form hydrogen bonds with the substances

(3) there are weak ion-dipole interactions
(4) the van der Waals forces cause repuision

Alkyl hahides may undergo nucleophilic substitution reactions Which of the following
reaction products 1s obtained n the following nucleophilic substitution reaction?

)Br\/ X

CHg Na OH
——e

CHy H,0

M

CHs '
Y\cm P

OH

@

\ (3).

@)

Which statement below best describes why the synthetic route shown below is
unsuccessful?

—
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@ The tertiary bromide 1s too hindered to undergo an SN2 reaction with hydroxide
(2) Hydroxdes are weak nucleophiles
(3)  An alkyl bromide undergoes coupling reaction with itself
(4)  The primary alkyl bromide 1s unreactive under these conditions

19  Which of the following alcohols Is produced by the acid catalyzed hydration of oo o
the following compound?

/k\/ 412 O

GH

)
OH
(2)
o
(3)
(4)

OH

.

20 The absolute configuration of a chiral carbon I1s defined as R- or S- according to the Cahn-
Ingold-Prelog rules  What is the correct structure of (R)-2-butanol?

1) o) \
H (ouohd Q(qk,.)l% = (S) X
anillH

ot

S

0O—0

(D
CHaCH;
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CHy

(2 C_niH
CH4CH; OH
®
)

CHaCH;

C il H
'CH,CH;

HO/

(4)
CH,CH4

HO/

Consider the following reaction

Qﬂ"“‘”

CoMINCH,CH,

ML gt st be omonded bobind Kle pedacle

13

clodu~r e’

CHE1502
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(L) -2 -btonst S

5 cochon dholn = fendant ;C’*‘

HyS04
e

wrone .

~

Which of the following steps represent the mechanism of the reaction?

8)

[TURN OVER]

X



CHE1502
Oct/Nov 2015
(2)

(3)

=

(4)) The steps (1), (2) and (3)

22 What 1s the IUPAC name of the molecule shown below?
m
(1)

4-hydroxy-2,5-dimethyl-1-pentylcyclohexane
@ 6-cyclohexyl-5-methylhexan-3-ol

(3)  1-cyclohexyl-2-methylhexan-4-ol

(4)  5-cyclohexyl-1,4-dimethylpentan-2-ol

23  Terminal alkynes are very weak acids and only react with very strong bases Which of

the following reactions will NOT give an acetylide 1on as product?

[TURN OVER]
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(1)

NaNH,
CH3CH,C=CH ———

()

NaOH
CHC=CH ——

[ @)

NaH
CHyCZCH ———— =

(4)

NaNH
CH3C=CH 2, Vv

® 4 '
A } | A, e A g\f |
24  What I1s the structure of the major organic produci(s) in the reaction sequence below?

1) NaNH : : 1
H-—CEC—C ) NaNH,

2) CHACH,Br

(1

CH3CH3
\C:C
/
H \Br
(2)

O H
|l
CH;;CHz—C—(f:
H

(@)

(4)

CH3CH3—CEC—<\
H_CEC_CHz—CH2_<\
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25  The correct structure of N-ethyl-N-methyl-1-hexanamine 1s?

(1)

NH,

CHS/\/\)\N/\CH

CH,

CH;;/\/\* N/\C Hy

3

)

CHg /W\T /\\CHS

CHy

4)

NH;

CH3 /\/\/j\
Y N eH

H H

3

26  What s the major organic product formed in the following reaction?
Oﬂ o4 oo en /

/k/\ HgS0, NaBH, ,

H,0 | THF

S

H

(2)
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(3)

A

HO

“

AKX

Consider the carbonyl/carboxyl group Which of the following steps 1s INCORRECT?
) piv

HeN @ :
I = I
_—
N G
CHy OCHj, ety ocHs
2
:nlzl):) o°
|
C —_— (#]
=)
CH3/ \\OCH:! OH CH3/|\°CH3
OH

|
c
e
ey & om OH e | NoH
OH

4

OCH,
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p

Which of the followaing arganic molecules Is the strongest acid?

(1)

0.
NOz\l—CHz/ \OH
2
0 ‘
I ”
ér:—-CHz/ \OH
@)
N02 o CH2CH2— OH
(4)
I chet o {\J: ek 1’
C
CHg/ \OH |
et
gt
— 1

What is the correct structure ofl propyl 2,3-dimethylpentanoate?

IO o |

-~

I (oo
W Lo
H CH;O

| I
L CHa-ChamC —C
CH3CH2—?—C—c—OCHch2CH3 { )

CH3 H H’ l’)

@
o CHs

CHaCHzCH,0——C—CH,CHCHCH,
CHs

(3)
0 CHs

|
c|-|;,r::Hz—c—cn-:;l-lzcH(lzmshzcw3

CHs

CHE1502
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S
\
—C - CHCHLCH
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4)
CH,

CHacHchz_ c—?HCHGHZCHg
CH,

Which of the following compounds will form strong hydrogen bonds with water?
4y

o)
I
@

cH—c—o X

O
o
()
o)
)
@ L
4
CHyCH,C=N
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Answer ALL the questions this section in the SPACE PROVIDED AFTER EACH QUESTION.

Question 1 [20]

11  Draw the Newman projections of the four major conformations of CH,CICH,Cl and identify &, o)
the most stable and least stable conformations Label the conformations accordingly ’151-(,,'_-;__ 1 | ( [ ?”_""u .)
oclefx ¢ ) salls
(6) o
Z,Q.Q i W 8— égr 300
e B |
—_ C’ lo*ally - ‘g'}— &%\&\ ‘gdif’&d &~ \1o° 9
(D ’Q CILII %L C m N
\ : 5 1 D) AN’\ (“.ﬁ _].\__,.
6) - O ) @:lgoo ¢ i._.‘-ﬁ.)
‘ Qe : B
@ Ca('.k_ut_ L.Q / N \\m
@ el AL c_J
I e b\
13 ( £7 1‘:’ S
" CA
= 'CL
@ l"f - Corfo! 78
I 7“’[;\-. TS |

12

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

H
o le
FaB——riI—H
H

(2)
[TURN OVER]
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/ H
v \.. o le
BFy + NH, —_— FaB—T—-H
H

13

Draw the structural formulas for two constitutional / structural isomers of the following

compound
CHy H
. P
cua/l\c¢ NH
H

(4)

[TURN OVER]
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14  Draw the geometnc 1somers (E-/ Z-) of CHsHC=C(CI)Br Give the IUPAC
name of each Isomer

(6)

. B \ P L
C=C
AN /N,
e ‘ 2 C

(€)= \-lonmo-1-cHaro pop -1 -ent (2) —1-bome -1 —ck\om{)(bP»\.,u-.c

Cortoo/a/(fc ccid R

)

15  Draw the structure of 2,5-dmethylhex-4-enoic acd

ey
Ciigl-C=C -C— ¢ —Cc-or

l

Chla sl CH3

O [TURN OVER]
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Question 2 [20]
21 Propose a detailed mechanism for the following reaction
SLANA
H% Br e’ k/JfL('— ;o ST
w2 > 4
—_—
A
(5)
W
3 _ GH
/ “.;’;’ /,‘-' I‘k\..
\ AN 3
\ N
\_~ .."l \

. ()

9 H = 1\ -

Y

(<) \HS -~
H S
Tansho
22 (a) Draw the structure of the compound with the following proposed name
1,1,5-inmethyl-4-chlorooct-1-en-7-one
(2)
Cl
’; .-\"- o . \v' * . /,".‘
S | H
O
{TURN OVER]
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(b) Explam what s wrong with the name provided in (a) above (state each
violation of the IUPAC nomenclature rules) and give the correct [UPAC name

for the compound

)
* [ usetors, C) U‘{- the corbonn ¢ bovr Shodd Gran fn’ )
LL@ (@] 'f WS- ¢ L0 cbor .ff clagesr o tle \"_n. 00 ':fﬂ'"'/\
war\’u‘ﬂ b 4 c:»lt’-?_. A Pi’ 1M ™ ‘:]
* A et | C(I}u-.{) on vle o rﬂ-\ Cfi-.)'no/\ &déﬂ n Cle Pc".__;f-‘f‘\—‘ \
YaN c\e (TN FaN .l't iy a  NoNant No+ an gctand O/\d Limu
‘ noL
= 3 ~ - . b U_\__' l = ,r—:.a”f { r_'J_,I_'lI { ’ )
A T"k-('\;_ A5 00 i' I.."“| Do~ 5 are ~p1 (J: (c\;--l ~ 0' JIP ™~ J - i L{.f[l ’[ |
Civo—chlom B fu‘i R et '"J ) ' (U
Miap 443 (OCTCF remLary herrs —En 1S00 CON ho 1 ot ,_».,.-_“L.._{,_: : J
x |[Dwe o (ot i 9 )
5' ¢ koo - .- g - et {J [mon = F- M- 2 ~orne -
(o(tect \,,.tio /":\C MNse 3
23 Complete the following reaction and use curved arrows to show the movement of

electrons in the process

0

I
N

CHy CHy

~ :0

3

[TURN OVER]
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Propose a detailed reaction mechanism for the formation of the major product formed

th tion of HI wath (CH3),C=CHCH /\ddjf’w\ e iy g H| 3
in the reaction (CHs)2 s v/ 43 g ~ ek
>;— (5)
ﬂy T hornd {ZDIM a Colbo > o
CHy Y e
N = L% G :
C/H’j,

cl Ohohz o
/A’HO L(%JZ5J:O [ 8

)

TOTAL MARKS [100)

®
UNISA 2018
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ROUGH WORK
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