CHEM 301

Figures for Eliminations
________________________________________________________________________

Good vs. Bad Leaving Groups
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- As the base donates electron density during proton abstraction, charge develops mostly on the good

   leaving group, where it is stable

- Substantial -bond formation must occur simultaneously

- There is essentially no electronic difference between deprotonation at the more or the less substituted 

   carbon, so the stability of the transition state is dominated by the stability of the developing -bond

- Favors production of the more substituted alkene (more stable -bonding in the T.S.)

- As the base donates electron density during proton abstraction, the poor leaving group accepts only some 

   of the charge

- Substatnial charge develops on the carbon that is being deprotonated

- Very little -bond formation occurs initially

- There is a large electronic difference between deprotonation at the more or the less substituted carbon,

   and the stability of the transition state is dominated by the stability of the developing charge on carbon

- Favors production of the less substituted alkene (more stable, less substituted anion in the T.S.)


Regioselectivity of E2
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The transitions states that lead to each product are both 2

o

 alkyl halide-like

    - Only the alkene character of the transitions states is different 

The T.S. with disubstituted alkene character is more stable than the T.S. with monosubstituted alkene character

    - More substituted alkene is both the "kinetic" and "thermodynamic" product

T.S. has some

monosubstituted alkene character

T.S. has some

disubstituted alkene character

Br


Regioselectivity of E1
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The transitions states that lead to each product are both 2

o

 carbocation-like

    - Only the alkene character of the transitions states is different 

The T.S. with disubstituted alkene character is more stable than the T.S. with monosubstituted alkene character

    - More substituted alkene is both the "kinetic" and "thermodynamic" product

T.S. has some

monosubstituted alkene character

T.S. has some

disubstituted alkene character

Br

Br
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Competition Between Substitution and Elimination

	Electrophile
	Reactions
	Conditions

	Methyl
	SN2
	Only

	
	
	

	1˚
	SN2
	Mostly

	 
	E2
	Only with strong, bulky base

	
	
	

	2˚
	SN1
	Small, weak nucleophile in protic solvent

	 
	SN2
	Small, strong nucleophile

	 
	E1
	Acid catalyzed dehydration of alcohol

	 
	E2
	Strong, bulky base

	
	
	

	3˚
	SN1
	Small, weak nucleophile in protic solvent

	 
	E1
	Acid catalyzed dehydration of alcohol

	 
	E2
	Strong, bulky base

	
	
	

	Allylic/Benzylic
	SN1
	Small, weak nucleophile in protic solvent

	 
	SN2
	Small, strong nucleophile (1˚ only)

	 
	E1
	Acid catalyzed dehydration of alcohol

	 
	E2
	Strong, bulky base

	
	
	


	Vinyl
	E2
	Gives alkynes

	
	
	

	Aryl
	No Reaction
	Until CHEM 302
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