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AgeneralstrategyforsynthesisofcyclophaneＧbraced
peptidemacrocyclesviapalladiumＧcatalyzed

intramolecularsp３C—Harylation

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamdirectedby
Prof．ChenGong(陈弓)attheStateKeyLaboratoryofElementoＧOrganicChemistry,NankaiUniversity,
recentlyreportedapowerfulmethodforchemicalsynthesisofpeptidemacrocycles,whichwaspublishedin
NatureChemistry (２０１８,DOI:１０．１０３８/s４１５５７Ｇ０１８Ｇ０００６Ｇy)．

Peptidemacrocycleswithlargesizeandextendedsurfacehavebeenreceivingsignificantattentionin
recentdrugdiscoveryresearchduetotheiruniqueabilitytoengagechallengingbiologicaltargets,suchas
proteinＧproteininteractions,thataredifficultto mediatebytheconventionalLipinskiＧtypedrugswith
smallmolecularsize．However,themethodsforconstructinglargepeptidemacrocycleswithwellＧdefined
structuralfeaturesandfavorabledrugpropertiesarecurrentlylimitedcomparedwiththesyntheticmethods
forsmallmoleculedrugs．Inspiredbythebiosynthesisofcomplexcyclicpeptidenaturalproducts,Chen􀆳s
lab developed an unusual macrocyclization method based on palladiumＧcatalyzed auxiliaryＧdirected
intramoleculararylationofinertalkylCＧHbonds．Linearpeptideprecursorscanbeselectivelycyclizedat
thesidechainsofeitheraromaticormodifiednonＧaromaticaminoacidunitswithunactivatedCＧHbondon
appendedalkyltailcapped withanaminoquinoline (AQ)grouptoform “cyclophaneＧbraced”peptide
macrocyclesofvariedsizeandshape(Figure)．

ThisCＧH macrocyclizationchemistryishighlyefficient,operationallysimple,andremarkablytolerant
towardthesizeandcompositionofpeptidechains．Thisstudyalso madeasurprisingdiscoverythat
cyclophane compounds with extreme ring strain can also be efficiently prepared by the new
macrocyclizationmethod．XＧrayanalysisshowedthatthebenzeneplanesofsomeparaＧcyclophanesare
notablybentwithinthecyclicframework．Preliminarybiologicalactivityassayofthepilotlibraryprepared
bythisCＧH cyclization methodrevealedapotentleadcompound withselectivecytotoxicitytoward
proliferativeMycＧdependentcancercelllines,demonstratingtheuniquepotentialofthesecyclophaneＧ
bracedpeptidemacrocyclesindrugdiscovery．Chenhopesthatfurtherexplorationofthisstrategywill
enablethediscoveryofmorenovelpeptidemacrocyclestotacklevariouschallengingbiologicaltargets．

Figure　RepresentativestructuresofcyclophaneＧbracedpeptidemacrocycles．


