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1.  Explain why a substitution reaction (SN1 or SN2) will not occur on this substrate. 
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3.  Consider only elimination pathways for this problem (E1 or E2). Two isomeric alkenes may be possible for some of these substrates. Draw both products if that is the case. 

Hint for 1,2-elimination: locate the beta hydrogen atoms in the substrate.

OMs = mesylate MeSO3-
OTs = tosylate CH3-Ph-SO3-
AcO- = acetate  CH3CO2-
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3.  Since all nucleophiles can behave as a base, competition between substitution and elimination is expected.  Consider the following effects: strength of the base, structure of the substrate, temperature, and steric hindrance of the base, then write which mechanism is most likely.  Draw the structure of the product formed based on your choice of mechanism.  The first problem is completed as an example.
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4.  Which compound will undergo SN2 reaction more rapidly?  Circle your choice.
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5.  Which compound will undergo solvolysis in aqueous methanol more rapidly?  
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6.  Which is the better nucleophile?

a.  iodide ion  or  chloride ion


d.  acetate ion  or  hydroxide ion

b.  NaSH  or  NaOH



e.  CH3-Li  or   NH3
c.  NH3   or  NaOH



f.  KCN  or  CH3-S-CH3
7.  Which is the better leaving group?

a.  iodide ion  or  chloride ion


c.  water molecule  or  hydroxide ion

b.  chloride ion  or  hydroxide ion

d.  alkoxide  or  iodide ion

8.  Write an organic reaction to show how each compound could be synthesized by substitution.
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9.  Using arrow pushing, write the complete mechanism for SN2 reaction of (R)-2-bromobutane and potassium cyanide.  Show the structure of the transition state  enclosed in brackets (with double dagger) and show stereochemistry in both substrate and product.

10.  Using arrow pushing, write the complete mechanism for methanolysis of (S)-3-bromo-3-methylhexane.  Enclose the intermediate in brackets and show the stereochemistry of substrate and products.

11.  Draw the the chair transition state illustrating the anti conformation for E2 elimination of cis-2-chloro-1-methylcyclohexane to give the Zaitzef isomer.

12.  Draw  the reaction corrdinate diagram for E1 reaction of t-butyl chloride.  Label the following on your diagram: a. substrate;  b. transition state leading to the intermediate; c. intermediate;  d. product;

e. the enthalpy for the overall reaction (HRxn)  and f. energy of activation for the second step.  

13.  Draw the mechansim showing a hydride shift for this rearrangement via SN1 reaction.
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