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SECTION A [50]

QUESTION 1: Multiple Choice Questions [50]

e There are 25 multiple choice questions and each question carries 2 marks.

e Answer ALL questions by selecting the letter of the correct answer.

e Choose the best possible answer for each question, even if you think there is
another possible answer that is not given.

1.1 Which one of the following compounds will have the lowest wavenumber for carbonyl
absorption?

0 0 0 NH, 0 0
)j\/\ /“\/\ /“\)\ )J\/\ /ILO/\
I 11 111 v v

moow»

1.2 Which of the following compounds will show a broad absorption around 3300 cm™ and at 1650

cm?
OH \o 5
; ; ?0 OH ? __OH
I II 111 v AV

Al
B. Il
C.
D. IV
E.V

1.3 Which of the following compounds will have odd m/z value for the molecular ion?
Br

(6] (8} |
HM/ H/[k/\N/ /N\/\N/ M/
I I I I | v
A.l

Br

B. Il
C.
D. IV

E. None of the above
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1.4 Which of the following is not a prominent peak in the mass spectrum of 2-methyl-2-pentanol?

A. M-15
B. M-18
C. M-29
D. M-16

E. None of the above

1.5 Which of the following is true about the number of signals in a *H NMR spectrum?

A. it indicates the number of neighboring protons

B. it indicates the electronic environment of neighboring protons
C. it indicates the number of different kinds of protons

D. it indicates the electronic environment of absorbing protons

E. it indicates the number of protons in the signal

1.6 How many signals would you expect to find in the *H NMR spectrum of the following
compound?

A4
B:5
.5
D.7
E. 9

1.7 Which of the following compounds will display a singlet, a triplet and a quartet in the *H NMR
spectrum?

A. 2-chloro-4-methylpentane
B. 3-chloro-2-methylpentane
C. 3-chloropentane

D. 1-chloro-2,2-dimethylbutane
E. 3-chloro-3-methylpentane

Page 3 of 15



1.8 Rank the following dienes in increasing order of stability (least to most).

I I 11 0\1\

A. I<IV<IId
B. llIilI<I<IV
C. IV<liil<l
D. liIv<lli<l
E. I<lllI<IV

1.9 Which one of the following compounds is not a product of reaction between 1,3-butadiene and
HBr?

A. (S)-3-bromo-1-butene

B. (R)-3-bromo-1-butene

C. (E)-1-bromo-2-butene

D. (Z)-1-bromo-2-butene

E. (2)-2-bromo-2-butene

1.10 The Diels Alder reaction is a concerted reaction, which means:

A. The product contains a cyclic ring

B. The diene must be in the s-cis conformation to react.

C. All changes in bonding (bond making and bond breaking) occur simultaneously.
D. It is an endothermic reaction

E. Both exo and endo products are formed

1.11 Which one of the following compounds is most acidic?
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Al

B. Il
c.
D.landlll
E. Il and IlI

1.12 Which one of the following compound is aromatic?

® s

IR URY

0
! R 1 v

Al
B. Il
C. 1
D. IV

E. None of the above

1.13 What is the correct structure for 4-amino-2-chlorophenol?

N02 N02 OH NH2 NH2
i Cl i Cl i Cl i Cl Cl
I OH I OCHs I NH, OH CH
L v
6}
Al
B. Il
C.
D. IV
E.V

1.14 Predict the major product for the following reaction.

(CH;),CHCH,CI
—_—

AICI;
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CHy CHsy

_CHs
CH,CH(CHs), CHCH,CH, c_ CH,CH,CH,CHs

CH,3

Al
B. Il
c.
DY

E. None of the above

1.15 Which one of the following compounds does not undergo Friedel-Crafts reaction?

A. Benzene

B. Chlorobenzene
C. Nitrobenzene
D. Toluene

E. tert-Butylbenzene

1.16 Which one of the following compounds would be most reactive toward electrophilic aromatic
substitution?

)
NH, CHs cl uc:H3 CFs
I I 111 v %

Al

B. Il

cC.m

D. v

E.v

1.17 What is the IUPAC name for the following compound?

OH

X
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A. 4-penten-2-methyl-2-ol
B. 4-methyl-1-penten-2-ol
C. 2-methyl-4-penten-2-ol
D. 4-methyl-1-penten-4-ol
E. 4-hydroxy-4-methyl-1-pentene

1.18 Predict the product for the following reaction.

1. Hg(OAC)z, Hzo
2. NaBH, B}

A CH,OH

OH

OH
Al
B. Il
C. 1
D. IV

E. None of the above

1.19 Provide the reagents necessary to carry out the following conversion.

(0]
2 R NN /\/\/[L
N OH RN OH

A. KMnOas/NaOH/H20
B. CrO3/H2504/H20

C. PCC/CHCl;

D. Bry, CCl4

E. None of the above
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1.20 What is the IUPAC name for the following compound?

OH 0O

A. 4-oxo-5-phenyl-2-hexanol

B. 5-hydroxy-2-phenyl-3-hexanone

C. 2-hydroxy-5-phenyl-4-hexanone

D. 2-hydroxypropyl-1-phenylethyl ketone
E. 5-hydroxy-3-keto-2-phenylhexane

1.21 Predict the product for the following reaction.

PCC
CH,Cl,

\

2-hexanol

hexanal
hexanoic acid
2-hexanone
2-chlorohexane

monEpe

1-hexanol

1.22 Provide the structure of the product, when cyclohexanecarbaldehyde reacts with excess 2-
propanol in presence of sulfuric acid.

OH o///

O/ko/\/ e

1 II

[ ]/OH‘/k 0 J\ O )\
11

v v
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A.l
B. 1l
c.m
D. IV
E.V

1.23 Rank the following acids in decreasing order of acidity.
o 0 0
\/\(LOH - \/\H]\OH
I ¢ i F - Br
0 0
\/\JJ\OH \/\(u\OH
v \% i

A. VaUI>IS>IV
B. [I>I>11I>V>1V
C. V>SSV
D. IV>V>llI>I>ll
E. V>ISISI>IV

1.24 What is the IUPAC name for the following compound?
/ul
O/\(\

A. 2-methylbutyl-3-methylbutanoate
B. 3-methylbutyl-3-methylbutanoate
C. 2-methylbutyl isovalerate

D. 2-methylbutyl-2-methylbutanoate

E. None of the above
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1.25 Predict the product for the following reaction.

0
2. LIAI[OC(CH;);]H
0 o ]
OH Cl - ]
111 IV
I ochy M socl

A.l

B. 1l

C. 1

D. IV

E. None of the above
SECTION B: 5
QUESTION 2 =

What is (are) the product(s) of the following reactions?

Note: Each question carries 2 marks.
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AICl,

C.
I
COCHjs3
1. LiAlH,; excess
B —
2.H,0
(0]
d.
OH 0
M HzSO4
H -
e.
1. Mg / ether
2.CO,
/ Br _—
3.H,0"
QUESTION 3 [16]

Identify the lettered intermediates (A-H) in the following reaction sequence.

~"""Br NaCN H3G'+ eEily o ek ECUU
| W, T o
g L {H [ ]H D
» } } Ay | GH40H, HY PCC
[1]DIBAL-H  [1] CHi
[2]H,0 “ H,0 "
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QUESTION 4 [14]

Draw a stepwise detailed reaction mechanism for the transformation below. In order to receive full
marks, show the flow of electrons using appropriate arrows and all the intermediates.

/v\/ﬁ\ [H*] o O\/
HO H

EtOH

QUESTION 5 [10]

Use the *H NMR spectral table provided to identify the structure of a compound with Molecular
Formula C11H1407, a strong IR absorption at 1712 cm™ and the following *H NMR spectral data:

Signal # Shift (ppm) Multiplicitv Proton Ratio
slgnal # Multiplicity rroton katio
1 0.94 triplet 1.5

2 1.30-1.70 multiplet 2
3 267 triplet |
4 7.27 doublet 1
5 8.03 doublet 1
6 1227 singlet 0.5

THE END
GOOD LUCK
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Characteristic Chemical Shifts of Common Types of Protons

Type of proton Chemical shift (ppm) Type of proton
H
—cI;—H 0.9-2 >C=C<
$p3/] : SPE
¢ RCH, ~-0.9
¢ R.CH> =18 @H
s R,CH ~-1.7
Z\\C l _ Iol
). —CI—H 5-2.5 L
R™ H
Z=C,O,N
I
—C=C—H ~2.5 C._
R TOH
—é—-H 2.5-4
5 RO—H or R—N—H
sp*” Z |
Z=N.0O, X
Important IR Absorptions
Bond type Approximate ¥ {cm™) Intensity
O-H 3600-3200 strong, broad
N-H 3500-3200 medium
C-H ~3000
e C;2—H 3000-2850 strong
B Csp -H 3150-3000 medium
e Gy -H 3300 medium
Cc=C 2250 meadium
C=N 2250 medium
C=0 1800-1650 (often ~1700) strong
C=0C 1650 medium
N
{ //J 1600, 1500 medium

'H NMMR SPECTRAL DATA

4.5-6

6.5-8

9-10

10-12

Chemical shift (ppm)
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