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Carbonylcatalysisenablesabiomimetic
asymmetricMannichreaction

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamdirectedby
Prof．ZhaoBaoguo(赵宝国)attheEducationMinistryKeyLabofResourceChemistryandShanghaiKey
LaboratoryofRareEarthFunctionalMaterials,ShanghaiNormalUniversity,recentlyreportedthechiral
pyridoxalＧcatalyzedbiomimeticasymmetricMannichreaction,whichwaspublishedinScience(２０１８,３６０:
１４３８—１４４２)．

Organocatalysishasboomedintooneofthemostimportantresearchfieldsinorganicchemistryoverthe
pastdecade．Carbonylcompoundsareatypeofsignificantand highlyavailableorganic molecules,
however,theyarebarelyemployedascatalystsforsynthetictransformations．InspiredbytheLＧthreonine
aldolaseＧpromotedaldolreactionofglycine,Zhaoandcoworkersproposedacarbonylcatalysismodefor
directαＧfunctionalizationofprimaryamines(FigureA)．Aprimaryaminecanbeactivatedbyacarbonyl
catalystviaimineintermediate,promotingtheformationofanαＧaminocarbaniontoreact withan
electrophiletoproduceanαＧsubstitutedamine．

Asinspiredbythreoninealdolaseandalsobasedontheirpreviousstudiesonbiomimeticchemistryof
vitaminB６,ZhaoandcoworkersdevelopedNＧmethylbiaryaxiallychiralpyridoxal(FigureB)．Byusing
thechiralpyridoxalasacarbonylcatalyst,thegroupsuccessfullyrealizedbiomimeticasymmetricMannich
reactionofglycinatewithNＧdiphenylphosphinylimines,toproducevariousα,βＧdiaminoacidestersingood
tohigh yields withexcellentdiastereoＧandenantioselectivities (Figure C)．α,βＧDiaminoacidsare
synthetically usefuland biologicallyimportantand are widely presentin many biologically active
compoundssuchasdrugsLavendomycinandRoxifiban．Thisworkhasprovidedanefficientandhighly
selectivemethodforthesynthesisofα,βＧdiaminoacids,andalsosuccessfullydemonstratedthecarbonyl
catalysismodetoαＧfunctionalizeprimaryamineswithoutextraprotectingmanipulationtowardstheNH２

group．

Figure　(A)Carbonylcatalysisvsenaminecatalysis;(B)bioinspiredcarbonylcatalyst;(C)asymmetricbiomimeticMannich
reaction．


