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CChheemm  22332233 Study Sheet #6 Topic : Alkynes :
Reactions and Mechanisms

 Reference : McMurry chpt.8

I. Nomenclature and Electronic Structure pages : 274-277
The structure is typified by the presence of a carbon-carbon triple bond, thus giving the carbons a
sp hybridization and a linear arrangement. The second π bond has a strength of 48 kcal mol-1 
compared to a strength of 64 kcal mol-1 for the π bond in alkenes. For nomenclature we follow the
general rules specified for alkenes replacing the ene  suffix with yne. The positions of the triple 
bonds are by number, with the carbon chain numbered from the end that results in the lowest 
numbers being assigned.

II. A Survey of the Reactions of Alkynes pages : 278-285, 289-290
(i) Electrophilic Addition of hydrogen halide

- generally involves anti addition to give Markovnikov products. Reaction proceeds
through vinyl cation intermediate. Difficulties include stopping the reaction at appropriate
product and the relative instability of the vinyl cation intermediate.

(ii) Free-Radical Addition of hydrogen halide
- occurs through anti-Markovnikov addition

(iii) Halogenation
- features include anti addition resulting  with the possibility of multiple additions if

an excess of halogen is used
(iv) Hydration

- two major mechanisms involved :
Mercuric ion catalyzed giving Markovnikov addition of water to form a ketone due to 

the operation of keto-enol tautomerization
and hydroboration which also yields a ketone. Terminal alkynes require the use of
a sterically hindered borane reagent.

(v) Hydrogenation
- heterogenous catalysis yields syn addition of H2 across the multiple bond. A poisoned

catalyst will prevent complete reduction to the alkane.
reduction via an anion radical mechanism using either Na or Li in ammonia will
yield anti addition products

(vi) Oxidative Cleavage
- similar to that found in alkenes reulting in total cleavage of the triple bond to yield 
completely oxidised products

(vii) Preparation of alkynes
- via 1) elimination reactions and 2) formation of acetylide anion

III. Alkyne Acidity pages 287-289
Terminal alkynes display the property of being weakly  acidic due to the enhanced stability of the 
acetylide anion formed when the terminal hydrogen is removed. This allows for the generation 
of an anion that can then function as a nucleophile in reactions such as alkylation.
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