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Chemistry 3719, Fall 2002                    Exam 3 Key   Name: 
  
This exam is worth 100 points out of a total of 600 points for Chemistry 3719/3719L. You have 50 minutes to 
complete the exam and you may use molecular models as needed.  Good Luck. 
 

 
 
 
1. (6 pts) Convert the following structures into Fischer projections.  
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2. (12 pts) Draw each of the following compounds giving the correct configurations (R or S) for any 
asymmetric centers. 

 
a.  (R)-5-chloro-1-octyne 

 
Cl Cl

 
  

 
 
 
 

b. (S)-3-fluorocyclopentene 
 
 

F F

 
 
 
 
 
 

c.  (2R, 3S)-2,3-dibromohexane 
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Br
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Br  
 
 
 
 

d.  (R)-3,3-dimethylcylohexanol 
 
 

OH OH
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3. (10 pts) Provide a detailed mechanism, using arrows to show the breaking and forming of bonds, that details 
how the given product is formed in the reaction below. 
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4. (18 pts) For each of the following reactions give the product(s) and indicate which will be major and minor 
when applicable. Where more than one set of reagents is given a product from each step is required. 

 
 

1. Br2, H2O

Br NaN3 in DMF

2. Zn, H2O

1. NaNH2
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(NaNH2 depronates OH
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epoxidation with a peroxyacid 
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ONa1. OCH32.
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5. (10 pts)  In the following portion of the hydroboration reaction, give a complete mechanism for how the 
highlighted material (in the box) is formed from the reactant on the left. 
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6. (12 pts) In each of the following reactions give a mechanistic explanation that accounts for the observed 
regiochemistry and/or stereochemistry in each product. Diagrams and/or words would suffice here. 

 
a. Explain the observed stereochemistry and regiochemistry in the following hydroboration: 

 

B2H6, THF
H

BH2

 
 

This reaction involves a syn addition of the BH3 molecule hence the stereochemical outcome. The 
regiochemical preference is explained by the smaller H bonding to the less accessible carbon of the alkene 

and the larger BH2 group adding to the less hindered carbon. 
 

 
 

 
 
 

b. Explain the observed stereochemistry in the following addition of Br2: 
 

Br2 in CCl4 Br
Br

 
 

This addition reaction involves the formation of a carbocation that is stabilized by donation of electron 
density from the first Br that has added (bromonium ion). The large Br then blocks one face of the molecule 

such that the bromide ion may only attack from the opposite face, hence the trans stereochemistry. 
 
 
 
 

 
 

c. Explain the observed stereochemistry in the following substitution reaction: 
 

KSCH3O S
O

O

H
H

SCH3

THF, heat
 

 
This is the classic SN2 reaction in which the nucleophile must bond to the electrophile at ~180o to the 

direction that the leaving group will take off from. This results in inversion of stereochemistry. 
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7. (10 pts)  Decide which of the following molecules are chiral or achiral and, for those that are chiral, identify 
the asymmetric carbon(s) and work out whether they have the (R) or (S) configuration.  
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8. (6 pts) Draw all of the possible stereoisomers for the compound 3,4-dimethylhexane and relate them to each 

other as being either enantiomers or diastereomers. You may use either the “wedge-dash” notation or the 
Fischer projection convention. 

 

CH2CH3

CH2CH3

H CH3
H CH3

CH2CH3

CH2CH3

H
H CH3

H3C
CH2CH3

CH2CH3

H CH3
H3C H

meso compound enantiomers

1 2 3

1 and 2; 1 and 3 are diastereomeric

1 2 3

meso compound enantiomers

1 and 2; 1 and 3 are diastereomeric  
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9. (6 pts) Rank the following species in terms of their relative ability to behave as leaving groups (1 = best, 3 = 
worst). Explain your reasoning.  

 
 

Cl Br F  
 

1 = Br anion, 2 = Cl anion, 3 = F anion 
 

Stability of charge on a simple anion leads to leaving group ability and is related 
to the size of the anion and the ability of the anion to spread the charge out 

(larger surface area = more diffuse charge).  
 
 
 
 
 
10. (4 pts) In the following reaction of a secondary alkyl halide with NaOCH2CH3, explain which mechanisms 

are operating to give the two products and explain why you get more alkene product than ether product. 
 

Br NaOCH2CH3 OCH3

CH3CH2OH
reflux

+

13%87%  
 
 

The competing mechanisms are SN2, in which NaOCH2CH3 behaves as a nucleophile, and E2, in which 
NaOCH2CH3 behaves as a base. When a secondary alkyl halide is used as the substrate the SN2 is slowed down 
due to the electrophilic carbon being crowded by the β- methyl groups. The β-hydrogens are more accessible 

since they are simply pointing out into space and so the E2 mechanism is favoured. 
 
 
 
 
11. (6 pts) Rank the following in the expected order of rate of reaction in the SN2 reaction with NaN3 in THF (1 

= fastest reaction, 3 = slowest reaction). Explain your reasoning. 
 

Br Br CH3Br
 

 
2                                                  3                                              1 

 
The accessibility of the electrophilic carbon is at issue here. Even groups at the beta carbon will slow the 
approach of the nucleophile so even though each of these substrates is a 10 alkyl bromide there will be a 

difference in reaction rates. 
 


