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Alkenes
Nomenclature of Alkenes, Basic Physical & Chemical Properties



Alkenes in Nature
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Nomenclature of Alkenes
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Nomenclature of Alkenes
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Nomenclature of Alkenes
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Nomenclature of Alkenes

•JKLMNOPQ

10



Nomenclature of Alkenes

• Practice: provide a systematic name for each of the following compounds:
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Stability of Alkenes

•<R!"STUVWXYMZ
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Stability of Alkenes

• Bredt’s rule

“…it is not possible for a bridgehead carbon of a bicyclic system to possess a C=C 

double bond if it involves a trans π bond being incorporated in a small ring.”
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Stability of Alkenes
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Stability of Alkenes
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Stability of Alkenes
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Stability of Alkenes

• Practice: arrange the following isomeric alkenes in order of stability:
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Stability of Alkenes
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β – Eliminations
E2 Reactions, E1 Reactions



Elimination Reactions
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Elimination Reactions
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Elimination Reactions

• Possible mechanisms
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E2 Reactions

• What is E2?
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E2 Reactions

• The E2 Mechanism
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E2 Reactions

• Practice: identify the base and substrate, then draw a mechanism for the 
following E2 reaction:
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E2 Reactions

• E2#XcmnSN2oX
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E2 Reactions

•Xcpq
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E2 Reactions
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E2 Reactions

• Practice: arrange each set of compounds in order of reactivity toward 
an E2 process:
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E2 Reactions
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E2 Reactions
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E2 Reactions

•~4�#�)TU�W�_`!"(Hofmann product)
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E2 Reactions

•xyz��n{yz��
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E2 Reactions
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E2 Reactions

• Practice: identify the major and minor products of the following E2 
reaction:
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E2 Reactions
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E2 Reactions
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E2 Reactions
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E2 Reactions

• E2Xc#JK&'m(stereoselectivity)
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E2 Reactions
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E2 Reactions
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E2 Reactions
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E2 Reactions

•XY���(anti-coplanar)n�Y���(syn-coplanar)
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E2 Reactions

• E2Xc0XY���ab
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E2 Reactions
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E2 Reactions

•|}&'m�JK&'mnJK�Hm
• Regioselectivity: a reaction that can produce two or more constitutional isomers 

but nevertheless produces one as the major product.

• Stereoselectivity: a reaction in which one substrate produces two stereoisomers 
in unequal amounts.

• Stereospecificity: a reaction in which the (stereo)configuration of the product is 
dependent on the (stereo)configuration of the starting material.
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E2 Reactions
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E2 Reactions

• Practice: identify the major and minor products for the E2 reaction that occurs 
when the following substrate is treated with a strong base:

48



E2 Reactions
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E2 Reactions
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E2 Reactions
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51



E2 Reactions
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E2 Reactions
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E2 Reactions
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E2 Reactions

• Practice: predict which of the following two compounds will undergo an E2 
reaction more rapidly:
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E2 Reactions

• Additional steps for E2

…an E2 process consists of one concerted step and is rarely accompanied by 

any other steps. A carbocation is never formed, and therefore, there is no possibility for a 
carbocation rearrangement. In addition, E2 conditions generally require the use of a strong 

base, and an OH group cannot be protonated under such conditions. It is therefore not 
common to see an E2 process with a proton transfer at the beginning of the mechanism. 
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Elimination Reactions

• Possible mechanisms
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E1 Reactions

• What is E1?
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E1 Reactions

• The E1 Mechanism
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E1 Reactions

• Practice: draw a mechanism for the following E1 reaction:
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E1 Reactions
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E1 Reactions

• E1nSN1#¢£
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E1 Reactions

• E1#XcmnSN1o�
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E1 Reactions
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E1 Reactions
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E1 Reactions

• E1Xc#|}&'m(regioselectivity)
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E1 Reactions

• E1Xc#JK&'m(stereoselectivity)
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E1 Reactions

• Additional steps for E1
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E1 Reactions

• Proton transfer at the beginning
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E1 Reactions

• Carbocation rearrangement 
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E1 Reactions

• Rearrangement results mixtures
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E1 Reactions

• Multistep E1 mechanisms
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E1 Reactions

• The complete E1 process
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E1 Reactions
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E1 Reactions

• Practice: draw a mechanism for the following E1 process:
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E1 Reactions
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E1 Reactions
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Substitution vs. Elimination 
Identify Reagents, Identify Mechanisms, Analyze Regio&Stereochemical Outcomes,

Synthesis Strategies



Reagents

•±²m(nucleophilicity)

Nucleophilicity is a kinetic concept that refers to the rate at which a 
particular nucleophile will attack an electrophile.
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ethoxide reacts faster than ethanol in a nucleophilic reaction



Reagents

•��³´
• Charge: more negative, more nucleophilic

• Polarizability: more polarizable, more nucleophilic
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Reagents

•�m(basicity)

Basicity is a thermodynamic concept that refers to the position of 

equilibrium:
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Reagents
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Reagents

•®�m#]mµ¶f�¹
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Reagents

•®�m#]mµ¶fº»¼c
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Reagents
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Reagents
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Reagents

•±²ÂÃn�#µÄ
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Reagents
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Reagents
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Reagents
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Reagents
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Reagents
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Reagents
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Reagents

• Practice

94



Reagents
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• contains negative charge – strong nucleophile

• oxygen atom - not highly polarizable, but it is also not small enough of an atom

(like hydrogen) to render it non-nucleophilic

strong nucleophile

• For nucleophilicity…



Reagents

• For basicity…
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• phenolate ion can be resonance stabilized

• resonance stabilized – more stable – fairly weak base

weak base



Mechanisms
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Mechanisms
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Mechanisms

•Æ�Æ±²
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Mechanisms
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Mechanisms

• Practice: identify the mechanism(s) expected to occur when bromocyclohexane is 
treated with sodium ethoxide.
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sodium ethoxide



Mechanisms
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Regio&stereochemical Outcomes

Regiochemistry Stereochemistry
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Predict the Product

• Practice: predict the product(s) of the following reaction and identify the 
major and minor products:
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Predict the Product
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Predict the Product
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Predict the Product
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Synthesis Strategies
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• Review of Reactions



Synthesis Strategies
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• Review of Reactions



Synthesis Strategies

• Organic synthesis – create new things from basic substances
• Forward synthetic analysis

• Retrosynthetic analysis
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Synthesis Strategies

• Retrosynthetic analysis
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Synthesis Strategies

• Two methods
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Synthesis Strategies

• Practice: provide a synthesis for the target molecule shown below, starting with 
O compounds that contain no more than two carbon atoms. Show your 
retrosynthetic analysis, and then provide a complete synthesis, showing all 
necessary reagents.

113



Synthesis Strategies
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Synthesis Strategies
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