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SECTION A [50]

QUESTION 1: Multiple Choice Questions [50]

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

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

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

1.1 For the functional group(s) on the following molecule, what characteristic IR absorption(s)
would be expected (ignoring C-H absorptions)?

HO

A. Peaks around 1700 and 1650 cm'?
B. Peaks around 3300 and 1710 cm™?
C. Peaks around 1650 and 3300 cm'™
D. Only a peak around 3300 cm™

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

O ) o0 NHo 0 o
I Il 1l v v
|
Il
i

v
\%

mo o w >

1.3 Which of the following is true about the molecular weight and the M**-m/z value for the
following compound?
Cl

)\/\/NH2

A. odd molecular weight, m/z-115
B. odd molecular weight, m/z-121
C. even molecular weight, m/z-96
D. even molecular weight, m/z-132

Page 2 of 14



1.4 Which one of the following compounds is consistent with the mass spectrum below?

100 —
MS—NW-0933

B0 =

S0 —

40 —

Relative Intensity

20 —|

4—t .I|“ I|||l
Attt

1 1
T T T 1 T T i
10 15 zZo 25 30 35S 40 as S0 5SS [STe] (5353 70 75

Mz

A. CH3CH2CH(CHs)2
B. CH3CHOHCH,CH3s
C. CH3CH20CH>CH3
D. CH3CH>NHCH,CH3

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

Cl

A.5
B.6
C.7
D.8

1.6 Which of the following protons appear most upfield in the *H NMR spectrum?
Il 111
v -

/
X

\IV

I —H
Al
B. Il
C. 1
D. IV
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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-chloro-3-methylpentane
D. 1-chloro-2,2-dimethylbutane

1.8 Which one of the following dienes will have the highest heat of hydrogenation?

\ \
/\/\/ \
|
' I v ¥

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

1.9 What is the IUPAC name for the following compound?

L W VS

A. (2E,4Z,6E)-3,4,7,8—tetramethyl-2,4,6—heptatriene
B. (2Z,4E,6E)-3,4,7—-trimethyl-2,4,6—octatriene
C. (2E,4Z,6E)- 2,5,6—trimethyl-3,5,7—octatriene
D. (2E,4E,6E)-2,5,6—trimethyl-2,4,6—octatriene

1.10 Which of the following diene(s) can not undergo the Diels-Alder reaction?

selesioge

Al
B. Il
C.
D. IV
E.land IV
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1.11 What is the IUPAC name for the following compound?

A. 6-ethyl-4-fluoro-3-methylbenzaldehyde

B. 2-ethyl-4-fluoro-5-methylbenzaldehyde

C. 1-aldehyde-2-ethyl-4-fluoro-5-methylbenzene
D. 2-ethyl-4-fluoro-1-formyl-5-methylbenzene

1.12 Which one of the following compounds is aromatic?

H H

OO000

Al
B. Il
c.1
D.Iv

1.13 Which of the following alkyl halides reacts the fastest in an SN1 reaction?

1.14 Predict the major product for the reaction between benzene and 2-chlorobutane in the
presence of AlCls.

A. t-butylbenzene

B. sec-butylbenzene
C. ethylbenzene

D. isopropylbenzene
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1.15 Arrange the following compounds in order of decreasing reactivity towards electrophilic

aromatic substitution:
O H
C?:J)H3 Cl OH ?
v AV

I I 11

A. VISV
B. II>V>llI>I1>1V
C. IV>I>HI>V>l
D. llI>lI>I>1V>V

1.16 Predict the major product for the following reaction.

o 0
\COCH Ncoch,  Ncoct XcocH,
Al
B. I

NO,
\(:OCH1
HNO;/ H, §04 NO, NO;,
111 v
C. 1

D. IV

1.17 What is the IUPAC name for the following compound?

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
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1.18 Which one of the following alcohols is most acidic?
0 OH O
é\m i % ~oH
; I I

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

OH
)\/\/Cl M
_—
A. NaOH/H20O

B. 1. NaOCHjs, 2. H30*
C. 1. (CHs3)3COK, 2. BH3, 3. H202/NaOH/H20
D. 1. (CH3)3COK, 2. H3O*

Al

B. Il

C.

D. l and lll are equal

1.20 What is the IUPAC name for the following compound?
0

A. 2,4-dimethyl-2-pentenone

B. 2-methyl-5-methylcyclopent-2-enone
C. 3,5-dimethylcyclopent-2-enone

D. 2,4-dimethylcyclopent-2-enone
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1.21 Compound A on ozonolysis yields acetophenone and propanal. What is the structure of
compound A?

1.0,

Compound A 2 (CHy,S > Acetophenone + propanal

A. 2-phenyl-2-pentene
B. 1-phenyl-1-hexene
C. 1-phenyl-2-pentene
D. 2-phenyl-2-hexene

1.22 Which one of the following compounds gives 5-methyl-3-heptanol with LiAlH4 followed by

A L L A

Al
B. Il
c.m
D. IV

1.23 What is the IUPAC name of the following compound?

)]
| 0

-0

H;C” ~CH,-CH,-CH,-C—OH

~

A. 2-oxohexanoic acid

B. 5- oxohexanoic acid

C. methyl butyroxo ketone
D. 4-ketopentanoic acid

1.24 Rank the following acids in decreasing (strongest to weakest) order of acidity.

O 6} (0]
\/%OH i \/%OQ
I
L @ ik Br
0O O
MOH \/%OH
Y v i
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A VLISV
B. lI>I>1I>V>1V
C. IV>UI>IS>Y
D. IV>V>llI>I>

1.25 Predict the product for the following reaction.

O(?\ »
HO™ >
A.
A A
B.B
C.C
D.D

@)

1. LIAH,
—_—
2. H,0
OH OH
] o ]

HO R A 0 T TR O’./ ¥ Syt

B C. D

END OF SECTION A
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SECTION B: [50]

QUESTION 2 [10]

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

Note: Each question carries 2 marks.

I
COCHj4
1. LiAlHy excess
—p-
2.H,0
a O
)
. CH;CH,MgBr
_
2. H,0
b.
OH
/\/K NazCr207/H_qSO4/H20
C. >
I
(#
X \OH A
+ l i
OH
ﬁ/
d. o
I
COCH3
(CH;);CCl
AICI;
e. OCHg4
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QUESTION 3 [12]
Identify the lettered intermediates (A-F) in the following reaction sequence.

Note: Each question carries 2 marks.

Ve S
£ "\

[1] BH, CrO;

{(  =CH, A B
\ N4 [2] HQOQ. HO~ HESO;_. Hzo
d.
1] NaNH, [1] NaNH, [1] Os
HO=6H — c - D BE 4+ F
2] CHl [2] CH4CH,! 2] HyO
b.
QUESTION 4 [13]

Draw a stepwise detailed reaction mechanism for the intramolecular reaction below.

QUESTION 5 [15]

An unknown compound A has the molecular formula C12H160. A absorbs strongly in the IR at
1715 cm™. The *H NMR spectral data for A are given below. What is the structure of A?

absorption  ppm ratio of absorbing H’s
singlet 1.0 6

triplet | 12 3

quartet | &l 2

Dbroadsinglet 70 |5

THE END

GOODLUCK
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1H NMMIR SPECTRAL DATA

Characteristic Chemical Shifts of Common Types of Protons

Type of proton Chemical shift {(ppmy)

\\' /
- Gt
—,;C—H 0.9-2 /S
spT/
* RCH, -0.9 =
« R,CH, -1.3 &\ /\,'—H
+ R,CH =1.7 Y
Z f
W !
C—C—H 1.5-2.5
£
Z=C.O.N
—C=C—H 25
—;#—H 2.5-4
':/ - A i
0" z RO—H
Z=N.O,X
Important IR Absorptions
Bond type Approximate V (cm™)
O-H 3600-3200
N-H 3500-320C
C-H ~-3GC00
o G-t 3000-2850
e C.-H 3150-3000
s> C..-H 3300
C=C 2250
C=N 2250
C=0C 1800-1650 (often ~1700)
C=C 1650
L 1600, 150G

Type of proion

5p°

4.5-8
6.5-8
810
10-12
1-5
intensity
strong, broad
medium
strong
medium
medium
medium
medium
strong
medium
medium

Chemical shift (pprm)
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