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ANSWER ALL QUESTIONS iIN 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 494714
1 Which of the following compounds contains the greatest number of sp? hybndized
carbon atoms?
(1)
)
\/*/\(
(3)
@—CEC——H
(4)
2 Which of the following pairs of compounds are structural / constitutional Isomers?

(1)
CH3CH20CH3 and CHaCHzCHO
2)
CH3COCH:CH3 and CH3;CH.COCH,

3
CH,CHCH(OH)CH; and CHyCH,COCH;

4)
C H3CH20H0 and CH3CH20H20H

[TURN OVER]
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Which of the following compounds can easily donate a pair of electrons?

O

(1)

2)
|
HyC——C——CHy
-4
(3)
NH,
4)
BH;

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

H

G CE=N—0

[

H

(1) -“1onNand+1onC
{2 +lonNand-ionC
(3) +lonNand-1onO
(40 +#1onCand-1onQ

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

[TURN OVER]
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(1) )
CHzCH,CH(CHz): < CHaCH,C(CHz), <  CHaCHCH(CHa),

2)
CHsCHoC(CHy)y < CHaCHCH(CHg), < CHuCH,CH(CHa)y

(3)
CHZCHCH(CHy), < CHsCH,C(CH3), < CHCHLCH(CH3),

(@)
CHCH,CH(CH3), «  CHaCHCH(CH3)2 < CH4CH,C(CH,),

Consider the following compounds

OH CH, CH;
|
CH3CH,CHCH; - CHg_?_OH ’ CH3_?_CH20H > CH3CH2CH,CHZ0H
CH; CH;,
A B C D

Which statement regarding the above compounds 1s INCORRECT?

{1) B i1s a terhary alcohol

(2) C and D are secondary alcohols

(3)  All of the compounds contamn a poor leaving group
{4) The compound, A, is chiral

The following compounds have similar molecular weights Which compound 1s capable
of forming hydrogen bonding?

[TURN OVER]
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CH3CH.0H

CH3C(=O)H

CH3CH2CH3

CH30CHj;

Which of the following processes 1s a CORRECT representation of HOMOLYTIC BOND

FORMATION?
(1)
. )
CHs—(gI‘-I - . CH, + OH
(2)
H—clz' + a S H——tl:—cn
H H
(3)
® e
CH,CH,——Br —_— CH4CH, N Br
4)
. /\ o
CH4 + OH — o CH;—OH

[TURN OVER]
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Classify the following reachon

H
\ H

C—0 \C—O
+ H—C=N —— |
C=N

(1)  elmination reaction

(2) substitution reaction
(3) addition reaction

(4) reamrangement reaction

In order for a reagent to behave as an electrophile it must have
(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 1s the IUPAC name of the molecule shown below?

{1 1,2, 4-trmethylisoheptane

(2)  5-ethyl-2,2,3-thmethylhexane
(3) 2,23 5-tetramethylheptane
(4) 3,5,6,6-tetramethylheptane

[TURN OVER]
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Consider the following reaction
i
CHj; CH, CHj + Bry _hght_" CHj CH CHj
Which step 1s NOT relevant to the mechanism of the reaction?
(1)
b(\r‘%r 2Br’
(2)
H
(‘l/\ /\' -
CH3—(E:--—CH3 + Br  — CHz;——C——CHjy + HBr
H H
)
H H H
| Iﬂ (_\' | .
CH:;_?_?——H + Br r—— CH3_C_CH2 + HBr
hooW \
(4)
(M 7N ¥
CHS—(;J—CHs + Br—Br ——= CHy——C——CHy + Br
H H

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

(1) (CH3)C=0

(2) CHsClI
(3) CN
(4) CH;OH

[TURN OVER]
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14  Consider the general reaction
e
OH )
RCI —_— ROH +
H,O
Which example below wli take place the FASTEST?
(1)
e
OH
CH,ClI . GHZOH + cl
H,0
@)
H,,,/, Cl o HO,/’,, H
“, CH ‘o, =]
\A - \/< " c
H,0
(3)
e
OH
CH3CH,CI —_— CH4CH,0H + Cl
H,0
(4)
a CH3 CHy OH

16  Ethanol reacts with tert-butyl bromide according to the reaction shown below

(CHglCBr  + CH3CH,0H

(CH3};COCH;CH; + HBr

if the concentration of ethanol i1s doubled, by what factor will the rate of the reachion
change?

[TURN OVER]
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Remain the same
Increase by a factor of 2
Increase by a factor of 4
Decrease by a factor of 2

Alkyl halides may undergo nucleophilic substitution reactions Which of the following
reachon products 1s obtained in the following reaction?

(1)

()

3)

(4)

e
Na SH

CHs
—_—
CHa/\l/ CH4OH

CHj3

CHy
CHg /\I/

SH

Which of the following compounds has cis-trans 1Isomers?

(M
(@)
3
(4)

BrHC=C(CHs)
CHaC=CH
CH3CH=CHCH,
HC=C(CHs)2

[TURN OVER]
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18 Consider the following reaction

OH
>)\/ H>S04 (conc)
——

Which compound if the MAJOR PRODUCT of the reaction?
(M

(2)

3)

4)

R

18 The absolute configuration of a chiral carbon 1s defined as R- or S- according to the Cahn-
Iingold-Prelog rules  What 1s the name for the following compound?

.,
NH>{//\/

2 H

(1) (R)-2-ammopentane
(2) (8)-4-aminopentane
(3) (S)-2-aminopentane
(4)  (S)-2-ntropentane

[TURN OVER]



20

21

22

11 CHE1502
May/June 2015

Using Zatsev's rule, choose the most stable alkene among the foliowing

M
@
3
4)

3-methylcyclohexene
4-methylcyclohexene
They are all of equal stability
1-methylcyclohexene

What 1s the IUPAC name of the molecule shown below?

(1)
@)
)
(4)

5-fluoro-4,5-dimethylhexan-2-one
4-fluoro-4,5,5-trimethylpentan-2-one
1-fluoro-1,1,2-tnmethylpentan-4-one
2-fluoro-2,3-dimethylhexan-3-one

Consider the compounds, ethanol (CH;CHzOH) and ethanamine (CH3CH;NH?)
Which statement below 1s INCORRECT?

M
(2)

(3)

(4)

Ethanol has a higher bailing point than ethanamine

The O-H bond 1s more polar than the N-H because oxygen 1s more electronegative
than nitrogen

Alcohols form stronger hydrogen-bonds than amines and have higher boiling
points

Ethanamine has a higher boiling point than ethanol

[TURN OVER]
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23 Consider the following process

L0\

(CHa}zC_..._.-CHz + H—CI _—

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

(1)

CH,
| e ©
CH; cI:-—cuz + Cl
H
(2}
cl
S
. ]
CHj C—CH, + H
CH;
(3)
® S
CHy CI:-—CHa + ct
CHg
(4)
g @ o
CH; C—CH, + Cl

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

{TURN OVER]
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HBr
—_—

peroxides

!

M

Oéw

(2}
Br: ‘
(3)
Br
o
4

Br

)

HO

Consider the following reaction sequence TO ANSWER questions 25 and 26 below

1) NaNHz
O—omomn L
2) CHgBr

[TURN OVER]
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What is the structure of the major organic species formed in STEP 1?

e)

®

Na O@—CEC——H
e e

O—CEC: Na

(2

3)

“4)

Na
QV(!;:({—H

NH;

CHE1502
May/June 2015

What is the structure of the major organic product in the reaction sequence?

(1

O—CEC——-CH:,
i
O‘C—CHZCH;;

@)

{3
CH3

l
e

Br

4)
CH3

H-—-—CEC——O

[TURN OVER]
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Alkynes undergo addibion reactions because they contain weak mbonds Which of the
following reactions will take place?

(1)

(2)

&)

(4)

ci ¢
HCI
CH3CHyG=CH ———= CHgCH—C—C—H
H H
HgSO,
A ~—c=cH 4 H
H,0 7 H,80, o
OH
®
AN\ H,O/H
OH

O

=]
-~ ™ —_— BH3 HzOz {HO \/\)‘k
H - H

Which of the following structures would be considered an enol tautomer of

cyclopentanone?

o

é cyclopentanone

[TURN OVER]
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(1)

@)

(3)

(4)

Identify the STRONGEST acid 1n the senes below

0
o] Br o]
B"\/\/u\
OH OH OH
Br Br
A B C

(1)
)
3)
4)

O
O
O

Co

16
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Which of the following reactions does NOT produce the MAJOR PRODUCT as shown?

(1)

Hy

o % Pt catalyst ci ff-l

(2)

——————
/\/\/ /\‘N
H,0

Cl
Br/,,h’
I O
Br

H,S0,

—— OH
H,0

(4)

[TURN OVER]
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SECTIONB

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 n the following
species Indicate the movement of electrons with curved arrows

)

12 Use curved armows 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 (electrophile)

O . . * O
CH;—0O: + H—CI: —_— CH3——-0O——H + CI

4)

[TURN OVER]
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) . . N
CHz—0: + H—CI: —_— CH;—O—H + He
13 (a) Draw the structure of 6-chloro-3,6-dmethyl-2,3-diethylheptane
(2)
(b)  Explain what is wrong with the name provided in (a) and give the
correct IUPAC name for compound
)

[TURN OVER]
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14  Draw the geometric isomers of BrCH=CHF
2
15 Draw the correct 3-dimensional structure of (R)-2-chlorobutane
(3)

Question 2 [20]
21 (a) Wnte the structure of the MAJOR PRODUCT formed in the reaction of
CH3CH=C(CHj3), with H20O in the presence of an acid catalyst
2

[TURN OVER]
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{b) Provide the structure of the intermediate formed in the reaction In (a)

()

22 Draw the structural formulas for two constitutional / structural iIsomers for a
compound having a molecular formula of CsHg

4

[TURN OVER]
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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
(4)
24  Draw the structure of methyl 2-methylheptanoate
2)
25 Wnte the IUPAC name of the following compound
CH3CH,CH—CH,COOH
CHa
CHaoBr
(2)

[TURN OVER]
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26 Consider the following reaction

® 0
Br K OCH,4

()] What is the major organic product formed in the following reaction?
()  Wnte the reaction mechamsm for the formation of the product given in 1)

4

TOTAL MARKS [100]
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