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I.  (18 points) 
 A. (12 points) Give the proper name for the following structures (including stereochemical designation when 

required; for stereoisomers use E-, Z-notations). 
 

 

1.

CC
CH3CH2CHCH2CH2

CH3

H

CH3

H  
  

 

2.

 
 

 

3.

CH2CH2CH2CH3  
 
 
 

 

4. CH3
CH3

H

CH2CH2CH2 C CH2CH2CH3

C
CH

H

H

H   
 
B.  (6 points) Draw clear structural formulas or skeletal structures, including stereochemistry where needed of 

the following molecules. 
  

1.  trans-4-allyl-3- isobutylcyclopentene

2.  4-vinylcyclooctene
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II. (9 points) Complete each of the following reactions by providing the products.  Show the stereochemistry 

where required.  
 

  
C

CH3CH2CH2

CH3CH2CH2
CH2

HCl
1.

 
 
 

  

2.
Br2
CCl4

 
 
 
 

  

3.
NBS (N-bromosuccinimide)

DMSO/H2O
or

Br2 in H2O  
 
 
III.  (11 points)   

A. (8 points) Draw the two interconverting chair conformations of the following molecule and circle the 
more stable one. 

 
 

CH3

CH2CH3

CH3

H

H

H

 

  
 
 
 

 

 

 
B.  (3 points) Draw the most stable conformation of the following molecule. 

 
    

CH3

CH3

H

H

HH  
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IV. (6 points) Calculate the degree of unsaturation for the following formulas. 
 

  A. C9H11Br3Cl2        
   _______________________ 

 
 
 
 
 

  B. C10H16N2O2      _______________________  
 
 
V.  (11 points) 

A.  (3 points) In the brackets provided draw the organic intermediate of the following 2-step reaction (one 
high-energy intermediate is involved in this reaction). 

 

CHCH2CH2CH3 CH2
HBr

Intermediate

C5H11Br
Br−

 
 

B.  (5 points) On the following graph draw the reaction energy diagram for the second step of the above 
reaction.  This diagram should be consistent with the Hammond postulate.  Label the position of the 
transition state with “TS” and the intermediate with “I”. 

 

 
 

C.   (3 points) In the second step, Br   is functioning as:−
 

 1)  a catalyst  2)  a base 3)  an electrophile 4)  a nucleophile   
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VI.  (20 points)  
A.  (4 points) Give the four general types (or kinds) of organic reactions that McMurry presents.   
(Note:  These do not tell how the reactions occur.) 

 
1.  

 
2. 
 
3. 
 
4. 

 
B.  (6 points) Write two good propagation steps for the light-induced chlorination of methane. 

 
 
 
 
 
 

 
 
 
 
 

C.  (3 points) Write the initiation step for the light-induced chlorination of methane. 
 
 
 
 
 
D. (3 points)  Carbocation A rearranges rapidly to carbocation B.  Give the structure of carbocation B. 

   
 

A B

CH3CCH3CH2CH

CH3CH2

H

  
 
 

E. (4 points) Circle the most stable alkene and put a square around the least stable. 
 

C C
CH3

CH3

CH3

CH3

1) 2)

C C
CH3

CH3

CH2CH3

H

3)

C C
CH2CH3

H

CH3CH2

H

4)

C C
H

CH2CH3

CH3CH2

H  
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VII. (14 points) 

A. Complete the structures below to show ALL constitutional isomers (note: constitutional isomers only, 

no stereoisomers) of C7H14 that have a carbon-carbon double bond and the carbon skeleton of 2-

methylhexane (this is the carbon skeleton given in the boxes; there are no more than six correct 

constitutional isomers and there may be fewer; DO NOT DRAW OTHER ISOMERS OF C7H14).  Be 
sure to show all hydrogens.  Cross out any boxes that are not used.  Points will be deducted for 

duplicate or incorrect structures. 

C CC

C

C C C C CC

C

C C C

 

  

C CC

C

C C C C CC

C

C C C

 

  

C CC

C

C C C C CC

C

C C C

 
 
 

A. Circle all the structures that can exist as cis-trans isomers (points will be deducted for circling 

structures that cannot exist as cis-trans isomers). 
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VIII.  (11 points) 
 A.  (4 points) For the following set of substituents, using the Cahn-Ingold-Prelog rules, put a circle (O) 

around the group with the highest priority and put an (X) through the group with the lowest  priority. 
 

CH2 CH
CH2

CH2 CH3

CH3
CH2 CH

CH2

CH2

Cl

Cl
CH2 CH

CH2

CH2

CH2

CH2 Br

Br
CH2 CH

CH2

CH2

O

O

CH3

CH3  
 
 

 
 
 

B. (3 points) The energy barrier for the following reaction is approximately how much? 
 

CH3CH3 CH3 + CH3  
 

1) 3 kcal/mol.      2) 10 kcal/mol.      3) 50 kcal/mol.      4) 100 kcal/mol. 
 

  
C.  (4 points) The reaction of Br2 and cyclohexene is thought to give a high energy bicyclic cation with the 
composition of C6H10Br+.  In the box provided, give the structure of this cation. 
  

 

+  Br2
Br −− C6H10Br+

 


