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1 Which of the following bonds has the smallest dipole moment? 
a. C-N  b. C-O  c. C-F  d. O-H 

2 Which one of the following structures represents a different compound from the other three? 
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a. 1  b. 2  c. 3  d. 4 

3 A pure sample of the R enantiomer of a compound has a specific rotation, [α], of +20°.  A 
solution containing 0.2 g/mL of a mixture of enantiomers rotates plane polarized light by -2° in a 
1 dm polarimeter.  What is the enantiomeric excess (%ee) of the mixture? 
a. 25% R  b. 40% S  c. 50% S  d. 70% R 

4 Which of the following terms describes the reactivity of boron tribromide, BBr3? 
a. Lewis acid and not a Brønsted-Lowry acid b. Brønsted-Lowry base and Lewis base 
c. Brønsted-Lowry acid and Lewis acid d. Lewis base and not a Brønsted-Lowry base 

5 Which of the following is not true regarding alkenes? 
a. alkenes are non polar 
b. alkenes burn in air to give H2O and CO2 
c. alkenes are highly miscible with water 
d. the strongest intermolecular force between alkene molecules is the van der Waals interaction 

6 What is the major organic product obtained from the following reaction? 

1. BH3

2. H2O2

     NaOH

HO

OH OH

OH

1 2 3 4  
a. 1  b. 2  c. 3  d. 4 

7 What is the major organic product obtained from the following reaction? 
1. BH3

2. H2O2, NaOH
C CH3C CH3

 
a. butane  b. cis-2-butene  c. 2-butanol  d. butanone 
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8 Which of the following has the list of compounds in the correct order of decreasing boiling point 
(higher boiling point > lower boiling point)? 
a. chloromethane > chloroethane > 2-chloropropane > 2-chloro-2-methylpropane 
b. 2-chloro-2-methylpropane > 2-chloropropane > chloroethane > chloromethane 
c. chloroethane > chloromethane > 2-chloro-2-methylpropane > 2-chloropropane 
d. chloromethane > 2-chloro-2-methylpropane > 2-chloropropane > chloroethane 

9 What are the major organic products obtained from the following reaction? 

1 2 3 4
Br

Br Br

Br

N-bromosuccinimide
hν

 
a. 1 and 2  b. 3 and 4  c. 1 and 3  d. 2 and 4 

10 What is the major organic product obtained from the following sequence of reactions? 

OH
p-toluenesulfonyl

chloride

pyridine

NaI

acetone

 
a. 3-methyl-1-butene  b. 2-iodo-2-methylbutane  c. 1-iodo-3-methylbutane 
d. 1-chloro-3-methylbutane 

11 Which of the following reactions provides anisole in a high yield? 
a. phenol + sodium methoxide 
b. bromobenzene + bromomethane 
c. sodium phenoxide (PhONa) + bromomethane 
d. bromobenzene + sodium methoxide 

12 What would be the best choice of reagent(s) to perform the following transformation? 
O

CH3H
HH3C

 
a. peroxyacid  b. Br2, H2O; followed by NaOH, H2O  c. OsO4; followed by NaHSO3 
d. H2O, H2SO4 

13 Which of the following compounds are secondary (2°) amines? 
1, (CH3)3CNHCH3  2, CH3CH(NH2)CH2CH3  3, CH3CH2CH2NHCH3 

4, CH3CH2CH2CH2CH2NH2 
a. 1 and 2  b. 1 and 3  c. 1, 2 and 3  d. 1, 2, 3 and 4 

14 What is the multiplicity of the signal in the 1H NMR spectrum for the methyl protons of ethane?
a. singlet  b. doublet  c. triplet  d. quartet 
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15 Which of the following sets of molecular ions does an alkyl bromide possess? 
a. two molecular ions in a 2:1 ratio b. two molecular ions in a 1:1 ratio 
c. three molecular ions in a 1:2:1 ratio d. two molecular ions in a 3:1 ratio 

16 What is the major organic product obtained from the following reaction? 

H

O
1. CH3CH2CH(CH3)MgBr
    Et2O
2. H3O+

 

a. 2,3-dimethyl-3-heptanol 
b. 2,4-dimethyl-4-heptanol 
c. 2,5-dimethyl-4-heptanol 
d. 2,5-dimethyl-3-heptanol 

 

17 What is the major organic product obtained from the following reaction? 

1. 

2. H3O+
O

Ph3P-CH2CH3

 

a. 2-methyl-2-heptene 
b. 3-ethyl-3-hexene 
c. (Z) 2-methyl-3-heptene 
d. (E) 2-methyl-3-heptene 

 

18 Which of the following is not true about the Wittig reaction? 
a. triphenylphosphine reacts with 2o alkyl bromides by an SN2 reaction to give an 

alkyltriphenylphosphonium bromide 
b. alkyltriphenylphosphonium bromides are deprotonated by strong bases to give a 

phosphonium ylid 
c. phosphonium ylids are nucleophilic 
d. the product of the Wittig reaction is an alkyne 

19 What is the major organic product obtained from the following reaction? 
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a. 1 
b. 2 
c. 3 
d. 4 

 

20 Which of the following statements is not true in relation to the hydrolysis of esters? 
a. Hydrolysis of esters under acid conditions requires only a catalytic amount of a strong acid 
b. Hydrolysis of esters under basic conditions requires a stoichiometric amount of hydroxide 
c. Under acidic conditions for hydrolysis of esters protonation of the ester increases its 

electrophilicity 
d. Under basic conditions for hydrolysis of esters deprotonation of the ester increases its 

nucleophilicity 
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21 Which of the following is the correct order of decreasing leaving group ability in nucleophilic 
acyl substitutions (better leaving group > worse leaving group)? 
a. Cl– > CH3COO– > CH3O–

 b. CH3COO–  > CH3O– > Cl– 
c. Cl–> CH3O– > CH3COO–

 d. CH3O– > Cl– > CH3COO– 

22 Which of the following statements is not true about the structure of benzene? 
a. six atomic 2p-orbitals overlap to form six 　-molecular orbitals 
b. there are three bonding 　-molecular orbitals and three 　-antibonding molecular orbitals 
c. the ground state electronic configuration of benzene has six electrons in three 　-bonding 

molecular orbitals 
d. the bonds alternate in length around the ring 

23 Which of the following is not one of Hückel’s criteria for aromaticity? 
a. The compound must be cyclic 
b. The compound must have one p-orbital on each atom of a ring 
c. The compound must be planar or nearly planar so that there is a continuous overlap of p 

orbitals 
d. The compound must have a closed loop of six pi electrons 

24 What is the best choice of reagent to achieve the following reaction? 
O

CH3

?
+      CH3CH2OH

 
a. H2/Pd  b. NaOH, H2O  c. K2Cr2O7, H2SO4  d. H2SO4 

25 Which of the following sets of substituents are all activating groups in electrophilic aromatic 
substitution reactions? 
a. CH3, OCH3, COCH3  b. Cl, CN, NO2  c. Cl, NH2, CH3  d. CH3, NH2, OCH3 
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