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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 474468

1 Identfy the CORRECT statement below

(1) There are 3 distinct s orbitals exist Iin the second electron shell, where n = 3
(2)  The electron configuration of carbon 1s 1522522p2

(3) A carbon-hydrogen bond {(C-H) I1s polar

(4) A carbon-bromine bond (C-Br) 1s non-polar

2 Which of the following DOES NOT represent the appropnate hybndization state of the

carbon atoms 1n the structures shown below?

(1)

H

2
/LW’IH , Sp“ hybndized
H Br
(2)
H\ /H
c—cC ., sp? hybridized
H H
3)
H
3
)V”H . sp” hybndized
H NH-
(4)
H—C=—=N , sp hybndized

[TURN OVER]
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In the structure below, the formal charges are

H—B===0
\

H H

) +1lonBandOonO

(2 -1tonBandOonO
) -tonBand+1onQ
)

+TonBand-1onQ

Which of the following pairs of compounds are constituttonal isomers?

(1)

CH; H CH; H CH; CH; H H
H—(I3 C|3 (!'2 (|3——H and H——(|3 (13 (‘3 (’3—--H
@)
H
CHa CHa CHs HH—(I:—CH3
CH—CHE—C:>,—H and CHS—-CI)H-——(:.‘,—CII——H
CH43CH, CHs H CHj;
3
CH; H CH; H H CH3 H  CH,
H—-('.‘, (!‘, (l) (I',‘——H and H—(IS (,: ([,‘ CII—H
[ i
(4)
CHy H CH; H H CHy H H
H—(IZ (|3 (l) C—-H and H—(IJ CI: é é—CH3
T I

[TURN OVER]



For questions 5 and 6, consider the following reaction:

oce

CH;——0: + H—gh —— CH;——0—H
5 The structure of the Lewis base (nucleophile) in the reaction I1s
(1)
e

CH3 (oN
2)

CH;——O—H
(3)

H—Cl:
(4)

as @
Cli2
6 The structure of the conjugate base in the reaction 1s
(1M
e

CHs O:
(2)

H—_C_I:
{3)

CHs 0—H
(4)

e e
ci

CHE1502

OCT /NOV 2017
e e
+ :.C.I:

(TURN OVER]
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Which of the following processes s the correct representation of heterolysis / heterolytic

bond breaking?
(1)

H H
C ..
H—(‘i:-—H —_— H—T + H
H H
(2)
T H
H——-——CI:CI — H-——CIZ@ + |e
! !
(3)
H H
o o |
H—(|3 + Br E— H—C——=8Br
; !
(4)
H H
H—l—(—: —_— H—(IZ. + H.
I/ |
H H

What 1s the [UPAC name of the molecule shown below?

(1) 4-ethyl-4-methythexane
(2} 4-ethyl-3-methylheptane
3 3-methyl-4-ethylheptane
4) 2,3-diethylpentane

{TURN OVER]
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Which of the following structures 1s NOT a conformation of the compound,
CH;CH,CH,CH,?

(1)

I I
X T

(2)

T T O
& T
T
T o
& r O
I
(%)

(4)

CHs H

[TURN OVER]
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Which of the following conformations of 2-1iodo-propane, CH,CH,CH,I, the represents the
ANTI- conformation?

(1)

2)

3)

Consider the compounds, (CH,),NH and CH,CH,CH, Which statement 1s CORRECT?

(1)  CHLCH,CH, can form hydrogen bonds with water

{8)  (CHy),NH is not capable of undergoing hydrogen bonding with water
{3}  (CH3),NH 1s insoluble in water

(4)  (CHg),NH 1s more soluble in water than CH,CH,CH,

[TURN OVER]
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Identify the MOST STABLE carbon radical

(1)

(3)

SR

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

hght
(CH3)2CH CH2 CHy + Bl'z

(CHa)s CH CHoCH,Br

Br—CHp CH—CH,CHj
CHs

3)

(CHQZCHQH—CHa
Br

Br

|
CHg—?_CHQCHa
CHy

[TURN OVER]
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14 Which of the following reactions is an example of an elimination reaction?

(1)

CH3CHGHCH; + NaOCHg CHOH
Br OCHg
{2)
CHs
CHs H
CHS_"'C_BI' + NaOH c—cC
7N
Chg CHy
CHoCH3
(3)
CH,Br CH,CN
KeeCN ® e
. + K Br
H,O
(4)
Cl
/\/\/ sz - /\(\/
!

[TURN OVER]
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Alkyl halides may undergo nucleophilic substitution reaction according to the following

reaction
R—X +  H0 —_— R—OH +  HX
Which compound 1s the LEAST REACTIVE under these conditions?

(1)

Br
\/k
2
Br
Ph——C—CHj
H
(3)
CHs

CH;——C—CH,Br

H

(4)
CHs

Ph—C—ClI

CHy

Consider the following reaction

]
O</ + CcHoH  ——

What 1s the major product formed in the reaction?

{TURN OVER]
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@)

(3)

0 Q@

OCH;,

(4)
OCHy4

K

Which of the following reactions DOES NOT proceed via an Sn2 reaction  mechanism?

(M

CHaCH-Br + NaSH —_— CHsCH,SH + NaBr

(2)
I OH

\/\A/ + HO . \,'/\ﬁ/ + HI

)

(CH3):CHBr + NaCN _ (CH3),CHCN  +  NaBr

(4)

O/\ Br 4 Nal - . O/\I +  NaBr

[TURN OVER]
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18 What s the major product formed in the following reaction?

o0
Na OCH2CH3

Br

(2)

(4)

19 Which of the following alcohols 1s produced by the acid catalyzed hydration of the

following compound?
O—CHQCHS

CH,CH;

(1)

@)

CH,0OH

T

[TURN OVER]
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(3)

CH,CH;

OH
}CHchZOH

20  What s the major product formed in the following reaction?

(4)

HaC CHs

: : HBr
_— —————
H CH;
(1)
CHs CH,Br
H CH4
(2)
CHE CH3
H >C C< Br
H CHs
(3)
HBC CH3

Br ///C C\\\H
H CHa
(@)
CH; CH5

A%
TN\

H CHs

[TURN OVER]
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Alkenes undergo addition reactions in the presence of bromine  What 1s the MAJOR

product formed in the following reaction?

D -
—_—

(2)

Br.

Br

3)

Br

Br

Br,

Br\\\“‘.

[TURN OVER]
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The absolute configuration of a chiral carbon 1s defined as R- or S- according to the
Cahn-Ingold-Prelog rules  What 1s the IUPAC name for the following compound?

(1)
(2)
(3)
(4)

CH,CH,CHy

c
/
HO \CH2CHZCHZCH3

(S) octan-5-ol
(R) octan-4-ol
(R) octan-5-ol
(S)

S) octan-4-cl

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

(1)

)

3

(4)

H,SO0,
————

<k,

f[TURN OVER]
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What are the major products formed in the following reaction?

0
©/ “CH,CH;, _teqHt _

OH
+ CH3CH20H

(2)

+ CH,CH,OH

SIS

O
CH;CH,1

%

CH,CH,]

Y

What reagents can be used for the following conversion?

CHgCHz C—=C H —_—

CHsCH,~ ~ =CH,

(1) I Hy, NI, 11 Na,Cr,0, Hy S04
(@) Hg*, H,S0, H,0

(3) 1 CHsMgBr, n CO,

(4) 1 Og 1 (CHy),S

[TURN OVER]
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17
What is the MAJOR product in the following reaction?

—_ 1 Br
CHyCH,C==CCH, %8 S

@)

(3)

(1)

2)

Cost

CHE1502
OCT /NOV 2017

[TURN OVER]
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What is the correct structure of (Z)-3,4-dimethylhept-3-enoic acid?

(1)
COOH
CHaCH

/J\‘/\COOH

Which species 1s formed in the following process?

J00
H/—\
C —

(2)

(3)

CHE1502
OCT /NOV 2017

[TURN OVER]
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(2)

(4)

CHE1502
OCT /NOV 2017

In the reaction of an amide with a strong acid, protonation takes place at the oxygen

mstead of the nitrogen atom because

(1) Oxygen s less electronegative than nitrogen
(2)  H* only becomes attached to an O and never to a N atom
(3)  The non-bonding electrons on nitrogen 1s more available

{4)  The following occurs

o
|
C

R

!
H

- \.N./H -

[60]

[TURN OVER]
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SECTION B

Answer ALL the questions in the SPACE PROVIDED AFTER EACH QUESTION

Question 1 [20]

(a)  Draw the Lews structure of the following compound
0

A .

(b)  The compound shown in (a) above can undergo resonance delocalization Show the
resonance delocalization with all the possible resonance forms of the compound Show

the movement of electrons with curved arrows

(5)

[TURN OVER]
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(c) Formulate a detalled mechanism of the following nucleophihic substitution reaction

CHs
® 0 \ ve
Na SH  + C—Br: —
=
H

CH2CH3 (6)

(d) Draw the structure of butan-2-o! and indicate whether or not the molecule has a chiral
(asymmetric) carbon atom Explain your answer

(4)

[TURN OVER]
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(e) Draw the enol form of the following compound
O
Ph—CHgJLH (2)

Question 2 [20]

(a)  Draw the structure of a diene with a trans double bond and a ci1s double bond

@)

(by  Consider the compound with the proposed name 1,1-dimethyl-2-chlorohex-3-ene

() Draw the structure of the compound that 1s consistent with the proposed name given

above

(2)

[TURN OVER]
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(n) Explain what is wrong with the name provided (state each violation of the [UPAC

nomenclature rules) and give the correct IUPAC name for the compound

(4)

[TURN OVER]
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Use curved arrows to show how bond(s) break and/or form in the process shown

below
CH H CH H
. / o |
/C:C\ + H—C ——> C—C—H
CHyCH; CH; CH3CH2/

CH,

Draw the structure of the MAJOR product formed in the following reaction

CHs H
HEBr
— A
peroxides
CHs3 CH,CH3

(2)

(2)

[TURN OVER]
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(e)  Draw the complete mechanism for the following reaction sequence by showing the

conversion of the starting alkyne to the formation of the final product

NaNH, CH3Br
CH3CECH - Lot

(6)

Name the following compound according to the IUPAC nomenclature rules

0
F |
| C

CH3——CH—-oCH \()—-(;1-12—(_;H:4
CH4CH,

[40]
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o

Q000 ®

@
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PISIY{1]0]0]-1X

1he paper number pertains only to first-level courses consisting of two papers
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{-]
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(e g 403326)
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Question numbers | to 140 mdicate corresponding question numbers m your examination paper The
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