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Boronclusterenhancedultralong
organicphosphorescence

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamledbyProf．
YanHong(燕红)attheStateKeyLaboratoryofCoordinationChemistryandtheJiangsuKeyLaboratory
of Advanced Organic Materials, Nanjing University,developed the efficient boron clusterＧbased
phosphors,whichwaspublishedinAngewChemIntEd (１０．１００２/anie．２０１９０３９２０)．

Ultralongphosphorescencematerialshavegainedmuchattentionduetothepotentialapplicationsin
decoration,display,antiＧcounterfeitingandopticalrecording．However,limitedbytheslowintersystem
crossingrateand/orthefacileprocessessuchasvibrationallossandenvironmentalquenching,most
ultralong organic phosphorescence materials were organometallic complexes and heavy/metalＧatom
molecules．Intermsofpracticalapplications,these molecules maycausenonＧnegligibleheavyＧmetal
toxicity,bad biocompatibility,instability and complicated synthetic conditions． Therefore,high
performancemetal/heavyＧatomfreeorganicmoleculesareexpected,butexamplesexhibitingexcellent
propertiesofultralongorganicphosphorescencehaverarelybeenreportedsofar．

Toaddresstheaboveissuesinorganicphosphorescentmaterials,theyproposedanewstrategytorealize
efficientpersistentphosphorsthroughintroduction ofboronclusters which wasfoundto promote
intersystemcrossingfromsinglettotriplet．Moreover,ultralongtripletexcitionscanbestabilizedvia
multiplenonＧclassicalhydrogenbondssuchasB—Hπinteractions．Allthesedevotealonglifetimeofup
to０．６６６sandanabsolutephosphorescencequantumyieldof７．１％．Thisexhibitsexcellentluminescence
amongorganicphosphorswithoutheavyatoms．Furthermore,thesephosphorscanbeexcitedbyvisible
lightandshowdynamicemissionbehaviorsincludingthermochromismandmechanochromism．Thiswork
demonstratesthatnonＧmetal/heavyＧatomboronclusterscanbeusedtodevelopmultiＧfunctionalandhighＧ
performancephosphorswhichmayhavepotentialsforapplicationsinorganicoptoelectronics,molecular
imaging,storageencryptionanddatasecurity．


