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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 of the m/z values correspond to the molecular ion for the following compound? 
OH 

AAA 
18 

82 

100 

102 

103 m
o
O
 

D> 

1.2 Which one of the following compounds will have the highest wavenumber for C=C absorption? 

caged 
A. | 

B. Il 

Cc. Ul 

D. IV 

E.V 

1.3 Which of the following compounds will have highest wavenumber for carbonyl absorption? 
O Oo oO 

0 

f 0 
O° 

——O 

II II IV 

oO 

  

A. | 

B. Il 

C. Il 

D. IV 

E. Il and Ill 
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1.4 Which molecular formula is consistent with the following mass spectrum data? 

M** at m/z= 84, relative height=10.0% 

(M+1)** at m/z= 85, relative height=0.56% 

A. CsH190 

B. CsHgO 

C. CsH24 

D. CeHi2 

E. CaHgO2 

1.5 Which of the following is true about the relationship between the energy gap (AE) between the 

spin states for a +H nucleus and the strength of the external magnetic field? 

A. They are inversely proportional 

B. They are directly proportional 

C. The is no relationship 

D. The magnetic field is slightly less 

E. None of the above 

1.6 Protons Ha and Hp in the following compound are: 

Ha 

A 
Hp 

A. homotopic 

B. Enantiotopic 

C. Diastereotopic 

D. mesotopic 

D. None of the above 

1.7 How many signals would you expect to find in the 1H NMR spectrum of the compound below? 

J. 

A. 4 

B.5 

C.6 

D.7 

E.8 
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1.8 What is the IUPAC name for the following compound? 

QDS 

A. (2E,4Z,6E)—3,4,7,8-tetramethyl-2,4,6—heptatriene 

B. (2Z,4E,)—3,4,7—-trimethyl-2,4,6—octatriene 

C. (2E,4Z,6E)—2,5,6,7-tetramethyl-3,5,7—heptatriene 

D. (2E,4Z)— 2,5,6-trimethyl-3,5,7—octatriene 

E. (2E,4E,6E)—2,5,6—-trimethyl-2,4,6—octatriene 

1.9 Which major product(s) are formed for the following reaction? 

ZA A~N 1! 

  

I | 

A. | 

B. Il 

C. Ill 

D. IV 

E.V 

1.10 Which one of the following dienophiles is most reactive in the Diels-Alder reaction? 
O 

OCH 

IV ¥ 
ll 

m ° 

A. | 

B. Il 

C. Ill 

D.IV 

E.V 
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1.11 What is the IUPAC name for the following compound? 

NO» 

COH 

A. 6-ethyl-3-nitrobenzoic acid 

B. 1-ethyl-4-nitrobenzoic acid 

C. 2-ethyl-5-nitrobenzoic acid 

D. 2-ethyl-5-nitrobenzaldehyde 

E. 4-nitro-3-carboxyethylbenzene 

1.12 Which one of the following compounds is aromatic? 

4 0 

B——CH, [. 

= N LV 

i II I 

  

A. | 

B. Il 

C. Il 

D. IV 

E. | and Ill 

1.13 Which one of the following compounds will undergo the fastest Sy1 reaction? 

Q A ( | ) . 
I i I IV 

A. | 

B. Il 

C. Ill 

D. IV 

E. Ill and IV 
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1.14 Which of these is the rate-determining step in the electrophilic aromatic substitution of 

benzene? 

A. Formation of an electrophile 

B. Formation of sigma complex. 

C. Loss of proton from sigma complex. 

D. Addition of electrophile & loss of proton 

E. None of the above 

1.15 Predict the major product for the reaction between benzene and 2-chlorobutane in the 

presence of AICl3. 

A. Chlorobenzene 

B. sec-butylbenzene 

C. ethylbenzene 

D. isopropylbenzene 

E. tert-butylbenzene 

1.16 Arrange the following compounds in order of decreasing reactivity towards electrophilic 

aromatic substitution. 
O H 

Fh, Cl | H | 

I II Ill IV V 

A. V>II>I>1II>1V 

B. H>V>II>I>1V 

C. IV>I>II>V>II 

D. III>II>I>IV>V 

E. IV>V>II>I>1I1 

1.17 What is the IUPAC name for the following compound? 

CH CHsOH 

CH3;CH,C=CCH,CH3 

CH 
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A. 3-methyl-4-ethyl-3-hexen-6-ol 

B. 4-ethyl-3-methyl-3,6-hexenol 

C. 3-ethyl-4-methyl-3-hexen-1-ol 

D. 3-methyl-4-(2-hydroxyethyl)-3-hexene 

E. 3-(2-hydroxyethyl)- 3-methyl-3-hexene 

1.18 Provide the reagents necessary to carry out the following conversion. 
OH 

Cl 
——_> 

A. NaOH/H20 

B. 1. NaOCH3, 2. H30* 

C. 1. (CHa)s3COK, 2. BH3, 3. H2O2/NaOH/H20 

D. 1. (CH3)3COK, 2. H30* 

E. B and D are correct 

1.19 Provide the reactant (A) for the following reaction. 

1. LiAIHy, 
A ——— 5-methyl-3-heptanol 

2. H,O 

AK AK 
ee 

A. | 

B. Il 

C. Ill 

D. IV 

E.V 

Page 7 of 14



1.20 What is the IUPAC name for the following compound? 

O 

A. 2,4-dimethyl-2-pentenone 

B. 2,5-dimethylcyclopenten-3-one 

C. 2,4-dimethylcyclopent-2-enone 

D. 3,5-dimethylcyclopent-2-enone 

E. 2-methyl-5-methylcyclopent-2-enone 

1.21 Compound A on ozonolysis yields acetophenone and propanal. What is the structure of 

compound A? 

1. 03 
- 2. (CHS Acetophenone propanal Compound A 

2-phenyl-2-pentene 

1-phenyl-1-hexene 

1-phenyl-2-pentene 

2-phenyl-2-hexene 

m
o
o
p
 >
 

None of the above 

1.22 Predict the product for the following reaction. 

O 
Excess 

Ak CHsCHLOH 
H,SO, 

papa HO OCH2CH3 CH3CH20 OCH2CH3 q 

AX A Posen 
I II I] IV 

A. | 

B. Il 

C. Ill 

D. IV 

E. None of the above 
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1.23 Which one of the following is the strongest acid? 

A. benzoic acid 

B. 4-nitrobenzoic acid 

C. 4-ethylbenzoic acid 

D. 4-chlorobenzoic acid 

E. 4-hydroxybenzoic acid 

1.24 Predict the product for the following reaction. 

O 

ont: LiAlHy 
2. H,0 

A. 3-methyl-2-pentanone 

B. 3-methyl -1-propanol 

C. 2-methyl-1-butanol 

D. 3-methyl-2-pentanol 

E. None of the above 

1.25 Predict the product for the following reaction. 

O 

CH;CH,OH 
Pr 

Cl pyridine 

A. ethyl-3-methylbutanoate 

B. ethyl-2-methylpropanoate 

C. isobutylethanoate 

D. 5-methyl-3-hexanone 

E. None of the above 
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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. 

A Excess 

CH,CH,CI 1. KMnO,/NaOH/H,0 

H)SO, AICI, 2. H;0° 

  

H,O / H>SO,q 

Ss 50, HgSO, 

NaBH,/CH30H 
a 

LZ 1. BH, 

2. H,O, / NaoH / H,O 

Br 

1. NaCN 
oT 

2. H30°, heat 
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QUESTION 3 [16] 

Identify the reagents (a —h) needed to carry out each organic transformation. 

(a) 
| 

jC O 
| (c) | (e) | (9) 

To of 
(+ enantiomer) 

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. 

° [ \ 
0. O 

HOCH,CH,OH 
—_—_oCoo 

H)SO, 

QUESTION 5 [10] 

A compound with molecular formula C9H1002 exhibits a triplet at 6 1.2 (I=3), a quartet at 6 2.6 

(I=2), a doublet at 8 7.3 (l=2), a doublet at 5 8.0 (I=2) and a singlet at 5 11 (l=1) in its HNMR 

spectrum. The IR spectrum show a strong absorption band at 3280 cm™. What is the structure for 

this compound? 

THE END 

GOOD LUCK 
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1H NMIR SPECTRAL DATA 

Characteristic Chemical Shifts of Common Types of Protons 

Type of proton Chemical shift (ppm) Type of proton 

H 

i 0.9-2 Nos 
a | . & 

¢ RCH, ~0.9 
¢ RoCH, ~1.3 Cp 
* R3CH ~1.7 

4 | Oo 
C-C—-H 1.5-2.5 I 

4 | a 
H 

Z=C,0,N 

? 
—C=C-H ~2.5 SL 

R™ ~OH 

a 2.5-4 
op? 4 RO-H_ or Paro 

Z=N, 0, X 

Important IR Absorptions 

Bond type Approximate ¥ (cm~’) Intensity 

O-H 3600-3200 sirong, broad 

N-H 3600-3200 medium 

C-H ~3000 

¢ C.2-H 3000-2850 strong 

¢ C.2-H 3150-3000 medium 

© Cs,-H 3300 medium 

C=G 2250 medium 

C=N 2250 medium 

C=O 1800-1650 (often ~1700} strong 

C=C 1650 medium 

| “sS 
{ 1600, 1500 medium 

  

Chemical shift (ppm) 

4.5-6 

6.5-8 

9-10 

10-12 

15 
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