
•  Two elimination reactions are needed to remove two moles of HX from a 
dihalide substrate. 

•  Two different starting materials can be used – a vicinal dihalide or a 
geminal dihalide. 

E2 Reactions and Alkyne Synthesis 



•  Stronger bases are needed to synthesize alkynes by 
dehydrohalogenation than are needed to synthesize alkenes.  

 
•  Stronger bases are needed to break the stronger sp2 

hybridized C-H bonds in the second elimination reaction. 

•  The typical base used is ¯NH2 (amide), used as NaNH2. 

•   KOC(CH3)3 can also be used with DMSO as solvent. 

Bases for Alkyne Synthesis 



The Acidity of Terminal Alkynes 

Recall that acetylenic hydrogens have a pKa of about 25 and are much 
more acidic than most other C-H bonds 

 
 
 
 

The relative acidity of acetylenic hydrogens in solution is: 

 
Acetylenic hydrogens can be deprotonated with relatively strong bases 
(sodium amide is typical) 

u  The products are called alkynides 



Synthesis of Terminal Alkynes 

As discussed, alkynes can be obtained by two consecutive 
dehydrohalogenation reactions of a dihalide. 

Three equivalents of the amide ion plus a mildly acidic workup 
would be needed for the the following species - WHY? 

Br

Br

Br

Br



Review: Terminal Alkynes & C-C bond formation 

 
Alkynide ions can be used as nucleophiles in SN2 
reactions. 

u  New carbon-carbon bonds are the result. 

u  Only primary alkyl halides can be used or else 
elimination reactions predominate. 



•  Good nucleophiles that are weak bases favor substitution over elimination. 
•  These include I¯, Cl¯, Br¯, HS¯, ¯CN, and CH3COO¯. 

 
•  Bulky nonnucleophilic bases favor elimination over substitution. 
•  KOC(CH3)3, DBU, and DBN are too sterically hindered to attack tetravalent carbon. 
•  They are, however, able to remove a small proton, favoring elimination over 

substitution. 

When is the Reaction SN1, SN2, E1, or E2?  
Nucleophiles vs. Bases 



Figure 8.10 

Predicting Reaction Mechanisms (SN1, SN2, E1, or E2) 



Figure 8.10      continued 

Predicting Reaction Mechanisms (SN1, SN2, E1, or E2) 



Figure 8.10 continued 

Predicting Reaction Mechanisms (SN1, SN2, E1, or E2) 

Solvent and size of the 
base / nucleophile can 
play an important role. 



Retrosynthesis 

Suggest the alkyl halide and the other reagents and reaction 
conditions required to synthesize the following compound as the 
only significant organic product of the reaction: 



Retrosynthesis 

Suggest a scheme to synthesize each of the following alkenes as the major 
organic product of the reaction. The only carbon-containing compounds 
available to you are alcohols and alkyl halides. Other (non-organic) 
reagents may be used to synthesize the following compound. 

 
 



Retrosynthesis 

Suggest a scheme to synthesize the following alkyne starting only 
with alkyl halides of 5 carbons or less as sources of carbon atoms 
for the final compound. Other (non-organic) reagents may be used 
to synthesize the following compound. 


