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SECTION A

This section consists of 35 MULTIPLE CHOICE QUESTIONS.
Answer ALL the questions in this section on the MARK READING SHEET

Unigue Number 489786

1 Consider the following pair of structure

CH3~——0——CH;

CHE1502
OCT/NOV 2014

Predict which set has a carbon-oxygen bond has (A) the stronger bond and (B) the longer
bond length?

(1)
(2)

(1)

(2)

(A) C=0 , (B)
(A) C-0 , (B)
(A) C=0 , (B)
(A) C=O . (B)

BHa

H

|
HyC— C=—=CH;

NH;

Which of the following compounds can WILL NOT easily donate a pair of electrons?

[TURN OVER]
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Identify the INCORRECT statement below

(1} A nucleophile 1s an electron-rich species
(2)  Heterolytic bond breakage occurs when both bonding electrons remain with

one product fragment
{3)  The hydroxide ion, -OH. can serve as an electrophile in chemical reaction

(4)  Homolytic bond breakage occurs when one bonding electron remarns with

each product fragment

In the structure below, the NON-ZEROQ formal charges are

I
I——Wn=0C

o

I

1) -1tonSand+1onC
) +lonSand-ton0O

3) +1on Sand-1onC
)

“tonSand+tonQ

Which of the following set of carbocation represent an order of increasing stabilities, | e
from the least stable to the most stable

(1)

2] @
ﬁ < CHaCHCH,CH; <  CHsCH,CH,CH,

CHa

P -]
CH4CH,CH,CH, < CHyCHGH,CH, <

[TURN OVER]
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CH,

P ]
CHyCHCH,CHy < CH3CH,CH,CH, <

CH,

L::]
CH3CHCH,CHy < <

Consider the reaction below

BF; + NH4 —_—

Which of the following 1Is CORRECT?

(1) BF3 1s an nucleophile

(2) This s a Lewis acid-base reaction

(3) This s an Arrhenius acid-base reaction

(4) This s a Lowry-Bronstedt acid-base reaction

®
CH3CH,CH,CH,

H
o |e
F3B_T—H
H

Which of the following spectes is NOT compietely conjugated?

(1)

[TURN OVER]
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4)

®

Which of the following compounds are constitutional 1Isomers of CH3CH-CH-CH,Br?

Br Br (|3H3 CH,——CH,
CH3éHCHQCH3 CHa‘fCHS CHZCHz?Hz CH, CH
CHs Br &
(N 1) (nn (Iv)
(1) {1y and (i)
(2) (1), (1) and (M)
(3) (1), (), (M) and (IV)
(4) (I) and (1IN)

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

(1)

. S
CH;—OH —_— CHy + OH
(2)
H /\ Tr
H e (6]
/\c—c\/ + B — H——C C—H
H ' )
H
(3)
@ e
CHgCHz_BT e —_— CHaCHz + Br

(TURN OVER]
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CH, + OH — = CH;—OH

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

CHs
CHj CH,CH,
(1) 3-ethyl-4,5-dimethylhexane
(2) 4-ethyl-2 3-cdimethylhexane
(3) 3-ethyl-1,1,2-tnmethylpentane
(4) 2,3-dimethyi-4-ethylhexane

Which of the following pairs of drawings represent THE STAGGERED CONFORMA-
TIONS of 1,2-dibromoethane?

(1)

Br

Br Br
H Br
and
H
lﬁ H H H
H
(2)
Br H BI"
H H
and
H H HY A
Br Br

[TURN OVER]



Use the information below to answer questions 12 and 13 below.

Br
Br
H
'F'i H
8r
H H
H H
Br

Consider the reaction

12

The MOST STABLE radical formed in the reaction I1s

(1)

(4)

CHj
CHj

{

CH

CH,
CH;

{

CH;

CHs

'

CH;
CHj3

CHs

;

CHa
CHjy

CHs

{

CH

and

and

+ Br?_

CHE1502
OCT/NOV 2014
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What 1s the MAJOR monobrominated product formed in the reaction?

(1)

2\9
O
I
Ly

CHy

(2)

O O
I e
:27 u;‘

O 0

I I

& &

(4)

O
I
w%

Br

Which of the following reactions is more likely to proceed via an Sy1 reaction mechanism?

(1)
(CHa)sCBr + CHyCH,0H ——= %—OfCHZCH:,,
(2)

CH;0OH
CHCH,CHCH; + NaSH — Y
Br SH

(CH3);CBr + CH,CH,OH/NaOH — = >:CH2

4)

CH3;CH,Br + NaOH -—= CH3CH,OH

[TURN OVER]
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The reaction in no 14 above proceed vta an Sy1 reaction mechanism because

(1)  astable radical intermediate 1s formed

(2)  astable tertiary carbocation intermediate is formed
(3) the reaction proceeds via a transition state

(4) a pnmary carbocation intermediate 1s preferred

Consider the general reaction

e
OH e
RBr E— ROH +  Br

H,0
Which example below will take place the SLOWEST?
(1)
CH3CH,Br — CHaCH,OH + B

(2)

CH5Br —— CH;0H - Br

CH3/ Br HO///’ CH3

© 2
OH e

H,0

[TURN OVER]
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17 What is the [UPAC name of the molecule shown helow?

OH

(1) 2,2,3-tnmethylhexan-5-ol
(2) 4,5,5-tnmethylhexan-2-ol
(3) 1,1,1,2-tetramethylpentan-4-ol
(4) 4,5,5,5-tetramethylpentan-2-ol

18 Alky! halides may undergo nucleophilic substitution reactions Which of the following

reaction products 1s obtained in the following reaction?

Cl

-]
)\/CH3 Na SH
CH; W

(1)

s CHs

OCH;
(2)
\/\CH3

(3)

CH3\/\CH3

[TURN OVER]
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19 The MAJOR PRODUCT formed in the E2 reaction of 1-bromopropane with methoxide

OCHs;

(3) Xy —~0CH;

o
o
f

20 Consider the following reaction

|

OH
HA0
\(-\/

Which step 1s LEAST LIKELY to occur in the reaction mechamsm?

(1)
T
.o @
~0
HIO/\ L@ H"e"

+ HyO

I:Z/L
|

[TURN QVER]
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3)
CH,y CH,
H CH; CHj
(, carbocation > @
@ rearrangement u
(4)
H H
H,C CHs CH;y
(' carbocation - @
® rearrangement
HsC

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

1)
CH3sCHFCH;

(2)

OH

S

OH

PPN

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

Ingold-Prelog rules What I1s the name for the following compound?

[TURN OVER]
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(1)
)
(3)
(4)

Identify the structure that contains the MOST c¢is double bonds?

Ethyl amine 1s more soluble in water than tnethyl amine because

13

(R)-2-ethylpentane
(R)-3-methylhexane
(8)-2-ethylpentane
(5)-3-methylhexane

Tnethyl amine has more electron donating groups

Ethyl amine 1s a non-polar molecule

CHE1502
OCT/NOV 2014

Ethyl amine forms more hydrogen bonds with water than triethyl amine

Ethyl amine cannot form hydrogen bonds

[TURN OVER]
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The correct species that 1s MAINLY formed in the above process s

What is the correct structure of 6-bromohept-2-yn-4-one?

(1)

(4)

Consider the following process

b

CH3_CH——CH2 + H—Br

CHE1502
OCT/NOV 2014

[TURN OVER]
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(2)

(4)

H
|
CH, C\I—CHQ
H
Tr
CHj C—~CH;
®
CHj C—CHj
H
2 (c]
CHj ('Z—CHZ
H

15

Br

Br

CHE1502
OCT/NOV 2014

Which of the following mechanism best describes THE FORMATION QOF THE
INTERMLDIATE of the following reaction

CH3;—CH=CH, + HO0

®
CH;—CH—CH,

CH3—C|:H—CH3

[TURN OVER]
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(2)
HO
LR ) @
CH3——CH==CH, + /O@ i CHy——CH-—CH,
H H
Qe
(3)
® H
O\ ®
CH;—CH==CH, + H | R —— CH;—CH—CH,
H
(4)
H @ H
/\ T \O/
LN ) l
CHS—;:E—)_:CHZ + /'O'\ E— CHj C—CH;
H H ‘e

Alkenes react with hydrogen halides to give alkyl halides as products What 1s the
MAJOR orgaruc product formed in the following reaction?

H CH3
HBr
c—cC —
CH5CH; CH; peroxides
(1)
B
H |
/\C_ & —CHy
CHaCHy” | NeH,
H

[TURN OVER]
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H
CH3 l
\C—C/CH‘i
cHicH | Ny
Br
(4)
HO Br

cHiCH | New,
H

Which of the following reactions yields the final product as shown?

(1)

H3C H
Ha
C=cCcH c=C
CHa 3 Pd-C /S
H CHs
(2)
CH CH
CHy;—C=C CHy /N ™7 oM
H H
(3)
HAC M
L Na / NH4
CH3C=CCH; ———» C=
/ AN
H CHj
(4)
CHyC=cCC Ha CH3CH.CHoCH
3=C0CH, Lindlar LR
catalyst

CHE1502
OCT/NOV 2014
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Consider the carbonyl group and its reactivity Which process below 1s INCORRECT?

(1)

AL =
L S Nuc
+ Nuc
(2)
&
Co 7
)K -— — &~

(4)

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

H,50,4
- OH
H.0

Cly

/,\/\/ B

(1)

(2)

Cl

[TURN OVER]
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BI’//,,”
D —

Br
(4)
H;
¥ Pt catalyst i ’/H

Consider the following reaction sequence TO ANSWER questions 32 and 33 below

32

1) NaNH,
CH;—C==C——H _—
2) CH;CH,Br

What 1s the structure of the major organic species formed in STEP 17

(1)
Na

CH3—C=C—-H
NH

CHy—C==C: Na

CH;——C=C—NH,

® © _
Na CH,—C=C—H

[TURN OVER]



20 CHE1502
OCT/NOV 2014

33

34

35

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

(1)
CHoCH;

H——C=—C~—~CH;
Br

CH3_CEC__CH2CH3

(3)
H‘“_CEC_CH2CHQCH3

(4)

CH3_C"_CHQCHECH3

ldentify the WEAKEST acid in the series below

0 o) G
%OH /\)\OH F/\)KOH
F
A

e~ —
N =

W
ot

and C

The structure of ethyl 2-1odopentanoate 1s

(1)
O I

I
CH,CH,CH,CH,—C=—0OCH,CH,

c

[TURN OVER]
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(2)
O  CHj
CH3CH20_C _CCH2CH20H3
1
(3)
{ O

CH3CH20H2CH2—""C""“—OCH20H3

(4)

[ O

CH3CH,CH,CH;,

|
clzo—c~—CH3
H

[TURN OVER]
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SECTION B

Answer ALL the questions this section in the SPACE PROVIDED AFTER EACH QUESTION.

Question 1 [15]

11 With the aid of curved arrows write the appropriate resonance structures for the following

species
e- » - L
$0—N=0C,
(4)
en L] [N . oq@ . .e s* ae wae
$0—N=0 > 10—N—O? - O0=N—uo0:

12 Draw Newman projections of the anti- and fully eclipsed conformations of the following
compound viewing along the C1-C2- bond Clearly label the conformations

/\/I
(4)

CHs

| I

H H
H
IF"l H H H
CHj4

Fully echipsed Ant1 conformation

[TURN OVER]
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13 Draw the correct Lewis structure of 2-propanol {3)

14 Propose a reaction mechanism for the following reaction

CH,CH,
eO
C + H ——
N N Br
H CH,

[TURN OVER]
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Question 2 [15]

21 Give the complete reaction mechanism for the formation of the MAJOR PRODUCT in the
reaction of CHsCH=CH, with HBr

(3)

{TURN OVER]
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22 Draw the geometnc isomers (E or Z) of CH3CH,CH,CIC=C(CH3)CH,CH3; Give the IUPAC

name of each i1somer

(6)

Ct

CH3CH,CH;

CH3CH,CH;

CH

CH2CH4

CH,CH4

CH,

(E)-4-chloro-3-methylhept-3-ene

(Z)-4-chloro-3-methylhept-3-ene

23 Draw the structural formulas for three constitutional / structural isomers for a
compound having a molecular formula of CsHig

(6)

TOTAL MARKS [100]

[TURN OVER]
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