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1. Draw a 3-dimensional representation of the chiral center of each of the following compounds.  If 

the compound happens to be achiral, write "achiral" as your answer. 

(a) R-Prozac 

OF3C NHCH3

 

O
(R)

F3C NHCH3

 

(b) S-Propranolol 

O N

OH H

 

O (S) N

OH H

 

(c) R-Methamphetamine 

NHCH3

H3C  

NHCH3

H3C  

(d) L-Tryptophan 

H2N CH C

CH2

OH

O

HN

 

COOH

H2N H

N

H  

(f) L-Glycine 

H2N

OH

O

 

Achiral 
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2. Classify each of the following carbon centers as either R, S, or achiral. 

 
 

 

CH3

H
Cl

CH2CH2CH3
       HOOC OH              

                        ____S____                               ____S_____                             __Achiral__ 

 

  

 

HO O

C

H

H3C

  

O

S

Et
Me                         

COO

H3N H

SH  

                           ____S_____                            ____S____                            _____R_____ 

 

 

3.  Indicate whether each of the following compounds are achiral (not meso), meso, or chiral. 

 

 
CHO

HHO

HHO

OHH

OHH

CH2OH  

 

 

C

OH

Et

 

 

CH3

CH3

Br

I

 

 
CH2OH

OHH

HHO

HHO

OHH

CH2OH  

a. Chiral_ _ b. Chiral__ c Achiral   d.Meso   
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4.  Predict the major product of the following reactions. Do not address the stereochemical consequences 

of these reactions. If there is no reaction, write NR. 
a)

 

 

CCl4

Br2
Br

Br  

b)
 

 

H2O

Br2

Br

OH  
c)

 
H2SO4 , H2O

O  
d)

 

  
Lindlar's Catalyst

H2

NR

 
e)

 

 

C C H

1. H B THF

2. HO ,  H 2O2, H 2O
H

O  
f)

 
1. NaNH2 / Liquid NH3

2. Propyl Iodide

Liquid NH3 is the solvent.
 

g)

 

 

CH3OH

Br2

Br

OCH3
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h)
 

 
H2SO4

H2O  

 
No Reaction 

i) 
 

Pd on Carbon

H2

 

j)

 

 

H2O2, H 2OHO

1.

2.

BH3/THF

OH

 
 
k) Br2

CH3OH

Br

OCH3
 

 
l) O

OOH

Cl

K2CO3
CHCl3

O

 
 
 

m) 
1. Hg(OAc)2 H2O

2. NaBH4

OH

 
 
 

n) 
HBr

Br
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5. Provide a mechanism for each of the following reactions.  Be sure to use curved arrows. 
 
a)

 
OH

Br2

H2O

O

Br

 
 

OH

O

Br

Br Br

O

Br

H

O

Br

H

Br

 
 
                                          
 
 
 
b)

 

 

HBr

Br  
 

                                      

 

Br

Carbocation Trapping

Br

Protonation and 
Rearrangement

H
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c)

 

CO2CH3

Hg(OAc)2

CO2CH3

AcOHg

 
  

CO2CH3

Hg(OAc)2

CO2CH3

AcOHg

HgOAc +  OAc

HgOAc
CO2CH3

AcOHg

H

 
 
 

d) 

H2SO4

H2O

OH

 

  

OH

H

H

O H

H

O H
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6. Predict the product of the following reactions along with the stereochemical result. Write racemic 
 or show the structure of the enantiomer that results. 

a)

 

 

O

H
2

Pt on carbon

HO H

 Achiral 

b)

 

 

O

C

CH3

CH3

CH3

H
2

Pt on carbon

C

CH3

CH3

CH3

HO

 
c)

 

 

H

H

Br2

CCl4

H

H
Br

Br

enantiomer + 

 

 

d) 

 

H

H
Br2

CCl4
H

H
Br

Br

Meso  

e) H

(R)

I
NaCN

DMSO Solvent

H

(S)

CN  

 

f) 
Ph

(R)

I

NaCN

MeOH

Ph

CN
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g) 
1 equivalent HBr

Trace Peroxide

Br

 

h) 
+ enantiomer

Br2

MeOH

Br

OCH3  

 

i) 
Na

o
  NH3

 

 

j) 

 

CH C

CH3

HBr
CH2 C

CH3

Br

 

                                                                                           Racemic 

k) 
1. BH3 THF

2. H2O2, H2O, HO

OH

+ enantiomer  

 

 
  
 
 
 
 
 
 
 
 
 
 



9 

7. Multistep Synthesis.  Starting with the starting material shown below show how the   
 synthesis of the product can be carried out.  Use any necessary carbon sources and   
 reagents in your synthesis. 

a)

 

 

toC C H C C

H

CH3

H

  

C C H

C C

H

CH3

H

1. NaNH2, NH 3

2. CH3I

C C CH3

Lindlar 
Catalyst

H2

 
 

b) 
 

CH3CH2C CH to CH3CH2CH2CH2Br
 

  

CH3CH2CH2CH2BrCH3CH2C CH

Lindlar 
Catalyst

H2

CH3CH2C CH2

H
HBr

Peroxide
 

 
c)

 
H3C

CH3

To

H

CH3

Br

CH3

H Br

MESO ONLY  

H3C

CH3

H

CH3

Br

CH3

H Br

Either add H2 and Br2 in a syn or in an anti fashion. Since syn
addition of Br2 is not known, anti addition will be used.

Nao, NH3

H

H CH3

H3C

Br2,
CCl4

H

H CH3

H3C

Br Br

All substituents anti

180o Rotation gives meso form  
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d)

 

H To

 

H

1. NaNH2/ NH3

2. Propyl Iodide

H2, 
Pd on Carbon

 
 
8. Provide the IUPAC name corresponding to the structures provided below using R and S and E and 

Z designations where necessary. 
a)

 

 

CH3CH2 CH2 C

CH3

C

CH3

HCH2CH3

H

 

(Z)-5-Ethyl-3-methyl-2-heptene 

b)
 

 

Br
 

 

5-Bromo-2-ethyl-1-pentene 

c)

 

 

H

 

(S)-3-Methylpent-1-ene-4-yne 

d)
 

 

C C CH3

 
 

Methylphenylacetylene 

e)
 

 

 

(R) -5-Ethyl-2-octyne 
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f) 
 

 

1, 3, 5-Cyclooctatriene 
 
 
 

g) 
 

H  

(4Z,6E)-4,6-Nonadiene-1-yne 
 
 
 

h) 
 

H

 
 

 
1-Heptene-6-yne 
 
 
 

i) 
 

 

 
 
(2E,4Z)-4-Methyl-2,4-heptadiene 
 
 
 

j) 

Br  

 
(2R, 3E)-2-Bromo-4-methylhex-3-ene 
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9.  Add curved arrows to show electron transfer in each step. 
        

a) The biosynthesis of epi-Aristolochene, a hydrocarbon found in tobacco and 
pepper. 

 

H H

H

H
H

H H
H

epi-Aristolochene

H
H

H
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b) The biosynthesis of limonene a fragrant hydrocarbon found in citrus. 
 

O P

O

O

O

P

O

O

O

O P

O

O

O

P

O

O

O

Geranyl
Pyrophosphate

H

H

H H

 
 
 


