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Benzoincondensationreactioncanbedefinedasthereactionbetweentwokindsofaromatic

aldehydesespeciallybenzaldehyde,inthepresenceofsomecatalyst(eithernucleophileor

heterocyclic)toform anaromaticparentcompound.

Condensationreactionsaremainlyusedtocreatecarbontocarbonbonds,polymers,new

monomers,productionofpolypeptides,etc.

Thebenzoincondensationreactionisnothingbutthecouplingreactionthatoccursbetween

aldehydesfortheformationofparentbenzoin.Inthiscase,thebenzaldehydeisinvolvedinthis

homocouplingprocess.

Reaction-





OR



Themechanism ofBenzoincondensationreactionisasinthestepsbelow-

 Thefirstphaseoftheprocessincludesthereactionofcyanideionswiththe

benzaldehydetoform theproductcalledcyanohydrin.Inthisstep,thecyanideionor

sodium cyanidetakespartinthenucleophilicadditionreaction,anditisareversible

reaction.Thecyanideionhelpsthereactiontooccurbyactingasanucleophileand

facilitatingtheabstractionofprotons,thusformingcyanohydrin.Thecyanideionsserve

asacatalystinthereaction.

 Thesecondstepisthecondensationreactionthatoccursbetweenthecyanohydrinand

thebenzaldehyde.

 Inthethirdphase,rearrangementoccursandalsotheremovalofthecyanideions

occursresultingintheformationofbenzoin.TheRearrangementprocessresultsinthe

reversalofpolarityofthecarbonylgroup,lateraddingtothesecondgroupofcarbonyl

atom inthesecondnucleophilicaddition.

Inthereaction,astrongbasedeprotonatestheformercarbonylC-atom andthesecondkindof

anequivalentaldehydereactswiththecarbanion,thuseliminatingthecatalystandregenerating

thecarbonylcompoundattheendofthecondensationreaction.InthisBenzoinCondensation

reaction,thetwodifferentaldehydesservetwopurposes.Onealdehydeinthereactiondonates

theprotonsandwhereastheotheraldehydeacceptstheprotons.

ApplicationofBenzoinandBenzoinCondensationReaction

 Thebenzoincondensationreactionsfindusesinvariousorganicsynthesisand

reactions.

 Theproductbenzoinismadeuseinhardeningofdifferentpolymersbymakinguseof

microemulsion.

 Thereactionishelpfulinthesynthesisofheterocycliccompoundsandalsoextendsto

thealiphaticform ofaldehydes.

 Thesereactionsalsofinditsapplicationsinthepolychemistry,fortheproductionof

polymersaswellinthecondensationofnewmonomers.


