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12.5: Reduction of Alkynes
Reactions between alkynes and catalysts are a common source of alkene formation. Because alkynes differ from alkenes on
account of their two procurable π bonds, alkynes are more susceptible to additions. Aside from turning them into alkenes, these
catalysts affect the arrangement of substituents on the newly formed alkene molecule. Depending on which catalyst is used, the
catalysts cause anti- or syn-addition of hydrogens. Alkynes can readily undergo additions because of their availability of two π
bonds.

Hydrogenation of an Alkyne 
Alkynes can be fully hydrogenated into alkanes with the help of a platinum catalyst. However, the use of two other catalysts can be
used to hydrogenate alkynes to alkanes. These catalysts are: Palladium dispersed on carbon (Pd/C) and finely dispersed nickel
(Raney-Ni).

Hydrogenation of an Alkyne to a Cis-Alkene 

Because hydrogenation is an interruptible process involving a series of steps, hydrogenation can be stopped, using modified
catalysts (e.g., Lindlar’s Catalyst) at the transitional alkene stage. Lindar’s catalyst has three components: Palladium-Calcium
Carbonate, lead acetate and quinoline. The quinoline serves to prevent complete hydrogenation of the alkyne to an alkane.
Lindlar’s Catalyst transforms an alkyne to a cis-alkene.

Lindlar's Catalyst: 

Hydrogenation of an Alkyne to a Trans-Alkene 
Alkynes can be reduced to trans-alkenes with the use of sodium dissolved in an ammonia solvent. An Na radical donates an
electron to one of the P bonds in a carbon-carbon triple bond. This forms an anion, which can be protonated by a hydrogen in an
ammonia solvent. This prompts another Na radical to donate an electron to the second P orbital. Soon after this anion is also
protonated by a hydrogen from the ammonia solvent, resulting in a trans-alkene.
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