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Abstract:AnorganicelectronＧtransportcompoundforphosphorescentOLEDsisreported,whichposＧ
sessestheadvantagesoflow molecularweight,enhancedglasstransitiontemperatureandelectron
mobilityupon doping with ８Ｇhydroxyquinolatolithium (Liq)as wellasfacile synthesis and
purification．TheanalyticallypureNaANＧmＧTRZ(m/z ＝６１１．７３)isobtainedthroughcouplingthe４,

６ＧdiphenylＧ１,３,５ＧtriazinＧ２Ｇylunitviaa１,３Ｇphenylenelinkerwith１０Ｇ(naphthＧ２Ｇyl)ＧanthracenＧ９Ｇyl
moiety．Theresidualbromointermediatecouldbeeasilyremovedbycolumnchromatographyand/or
recrystallizationfromCH２Cl２,henceeliminatingahighＧriskfactorforOLEDstability．ThermalanaＧ
lysesshowthatitexhibitsaTgof１５７℃anddecompositiontemperatureof３５３℃at１％ weightloss．
NaANＧmＧTRZhasaHOMOlevelof－５．７６eVdeterminedbytheultravioletphotoelectronspectrosＧ
copymeasurementandanestimatedLUMOlevelof－２．８４eV．DopingNaANＧmＧTRZwith５０％
(massfraction)Liqyieldsimpressiveelectronmobilityof６．２３×１０－５~７．１９×１０－４cm２􀅰V－１􀅰s－１＠
E ＝ (２~５)×１０５ V 􀅰cm－１usingspaceＧchargeＧlimitedcurrent model,whichcontributesto
suppressingtripletＧpolaronannihilationinthephosphorescentOLEDs．Consequently,basedonthe
singleNaANＧmＧTRZ∶LiqelectronＧtransportlayer,thetopＧemissiongreenphosphorescentOLEDinＧ
volvingIr(ppy)２(mＧmbppy)producesextraordinarydurabilitywithprojectedlifetimet９７of２５６７h＠
１０００cd􀅰m－２aswellasaluminousefficiencyof７２．２cd􀅰A－１andpowerefficiencyof８１lm􀅰W－１＠
１０００cd􀅰m－２．
Keywords:triazines;anthracenes;low molecularweight;glasstransitiontemperature;electron

mobility　　　
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摘要:本文报道了一类面向有机电致磷光器件应用的电子传输材料,其具有易合成纯化、分子量低、玻璃化转变温度高以及

经８Ｇ羟基喹啉锂(Liq)掺杂,电子迁移率高等优点.通过１,３Ｇ亚苯基,４,６Ｇ二苯基Ｇ１,３,５Ｇ三嗪Ｇ２Ｇ基单元与１０Ｇ(萘基Ｇ２Ｇ基)Ｇ
蒽Ｇ９Ｇ基偶联,得到分析纯的 NaANＧmＧTRZ(m/z＝６１１．７３).残留的含溴中间体可以容易地通过柱层析和/或由CH２Cl２ 重

结晶去除,从而避免了高风险卤代杂质对于 OLED稳定性的影响.热分析表明,其Tg为１５７℃;在失重率为１％时,分解温

度为３５３℃.根据紫外光电子能谱测量,NaANＧmＧTRZ的 HOMO能级为－５．７６eV,其LUMO估算为－２．８４eV.利用空间

电荷限制电流模型,经由质量分数为５０％ Liq掺杂的 NaANＧmＧTRZ的电子迁移率高达６．２３×１０－５~７．１９×１０－４cm２􀅰

V－１􀅰s－１＠E ＝ (２~５)×１０５V􀅰cm－１,有助于抑制磷光 OLED器件中的三重态-极化子湮灭.因此,基于Liq:NaANＧmＧ
TRZ的单层电子传输层,顶发射绿光磷光器件展现出高稳定性,预计寿命t９７约为２５６７h＠１０００cd􀅰m－２;发光效率、功率

效率分别为７２．２cd􀅰A－１、８１lm􀅰W－１＠１０００cd􀅰m－２(绿光发光材料为Ir(ppy)２(mＧmbppy)).

关　键　词:三嗪;蒽;低分子量;玻璃化转变温度;电子迁移率
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１　Introduction

OrganicelectronＧtransportmaterials (ETMs)

are an integral part of organic lightＧemitting
diodes[１],whichcriticallyinfluencetheperformance
parameterssuchastheOLEDefficiency,working
voltageandlifetime．Itisofconsiderableinterestto
develophighＧmobilityneatordopedETMswithlow
molecularweightandincreasedthermaland morＧ
phologicalstability(e．g．Tg>ca．１２０℃)．SuchETＧ
Msmaybesublimableatareducedtemperatureand
likely survivethe prolonged vacuum deposition
processesandmeetthedisplaypurposes．

In this context, we present an electronＧ
transportmolecularglass２Ｇ(３Ｇ(１０Ｇ(naphthＧ２Ｇyl)anＧ
thracenＧ９Ｇyl)Ｇphenyl)Ｇ４,６ＧdiphenylＧ１,３,５Ｇtriazine
(NaANＧmＧTRZ,m/z ＝６１１．７３),which nicely
showsalowmolecularweightandyetahighTgof
１５７℃．Amongothers,１,３,５Ｇtriazine(TRZ)isa
desirable electronＧdeficient heterocyclic building
blocktoconstructelectronＧtransportmaterialsfor

optoelectronicsbecauseofitshighelectronaffinity
andelectrochemicalstability[２Ｇ３],andmoreoverefＧ
fective doping with a lithium complex ８Ｇ
hydroxyquinolatolithium (Liq)[４Ｇ５]．Ontheother
hand,anthracene(AN)isafusedaromaticring
ofeasy accessibility and modification atthe
９,１０Ｇpositions．Due to theintrinsically nonＧ
planarchemicalstructures,properly９,１０ＧdisubＧ
stituted anthracenes are prone to form
glasses[６Ｇ１１]andplayanessentialroleinthecurＧ
rentOLEDtechnologyasthehostmaterialsfor
thebluefluorescentdopants[６Ｇ１０]．Forinstance,

thewidelystudiedbipolarhost２ＧmethylＧ９,１０Ｇdi
(２Ｇnaphthyl)anthracene(MADN)exhibitsaTg

of１２０ ℃ and HOMO/LUMOlevelof－５．５/

－２．５eV[８]．InapＧiＧnbottomＧemission OLED
involvingMADNandthebluedopantpＧbis(pＧ
N,NＧdiphenylaminostyryl)benzene,wedemonＧ
stratedanoticeablelifetimet９５ ofca．１６０h ＠
１０００cd􀅰m－２[１２]．

BasedontheultravioletphotoelectronspecＧ
troscopymeasurement,NaANＧmＧTRZshoweda
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HOMOlevelof－５．７６eV．Introducingthe１,３,

５ＧtriazinylmoietyledtoloweringtheLUMO
leveltoapproximately －２．８４eV,relativeto
MADN and ９,１０Ｇdi(２Ｇnaphthyl)anthracene
(EHOMO＝－５．８eV,ELUMO＝－２．６eV)[６Ｇ７]．The
electronＧonlydevice (ITO/NaANＧmＧTRZ:５０％
(mass fraction) Liq/Al) provided a high
electronＧmobilityvalueof６．２３×１０－５~７􀆰１９×１０－４

cm２􀅰V－１􀅰s－１＠ E ＝ (２~５)×１０５ V􀅰cm－１．
AsasingleLiqＧdopedelectronＧtransportlayer,

NaANＧmＧTRZaffordedefficienttopＧemissiongreen
phosphorescentOLED(PHOLED)withaluminous
efficiencyof７２．２cd􀅰A－１andapowerefficiencyof
８１lm􀅰W－１andalowvoltageof２．８V＠１０００cd􀅰

m－２．Inparticular,theprojectedlifetimet９７reached
２５６７h＠１０００cd􀅰m－２,implyingthatNaANＧmＧ
TRZwouldbepromisingforOLEDtechnology．

２　Experiments

２．１　Materialsandinstructions
All procedures involving airＧsensitive

reagentswereconductedunderdrynitrogen．２,

４ＧdiphenylＧ６Ｇ(３Ｇ(４,４,５,５ＧtetramethylＧ１,３,２Ｇ
dioxaborolanＧ２Ｇyl)Ｇphenyl)Ｇ１,３,５Ｇtriazineand
１０ＧbromoＧ９Ｇ(２Ｇnaphthyl)ＧanthracenewereobＧ
tainedaccordingtotheliteraturemethods[４,１３Ｇ１４]．
AllstartingmaterialswerepurchasedcommerＧ
ciallyanduseddirectlywithoutfurtherpurificaＧ
tionunlessotherwisestated．

１H NMRand１３C NMR measurementswere
performedonBruker４００MHzand１２６MHzDRX
spectrometersrespectively with tetramethylsilane
(TMS)astheinternalreference,deuteratedchloroＧ
form (CDCl３)asthesolvent．Themassspectrum
wasmeasuredby WatersACQUITY TQDliquid
chromatographyＧmass spectrometry using an
APCIionsource．Theelementalanalysis was
conductedonvarioELcube．Thermogravimetric
analysis(TGA)wasmeasuredbyNetzschTG
２０９ataheatingrateof２０℃􀅰min－１underaniＧ
trogenflow．Differentialscanningcalorimetry
(DSC)testingwascarriedonaNetzschDSC２０４

thermalanalyzerunderanitrogenflow witha
heatingandcoolingrateof１０ ℃ 􀅰min－１ and
２０℃􀅰min－１,respectively．UVＧVisabsorption
spectraweremeasuredonaShimadzuUVＧ２６００
ultravioletＧVisiblespectrophotometer．PhotolumiＧ
nescencespectraweremeasuredonaHORIBAFluＧ
orologＧ３fluorescencespectrophotometer．Ultraviolet

photoelectronspectroscopy (UPS)characterization
wasperformedonathermalESCALAB２５０XＧray
photoelectronspectrometer．
２．２　Synthesisof２Ｇ(３Ｇ(１０Ｇ(２Ｇnaphthyl)anthracenＧ９Ｇ

yl)phenyl)Ｇ４,６ＧdiphenylＧ１,３,５Ｇtriazine(NaANＧ
mＧTRZ)[１５]

　　Undernitrogenatmosphere,thecatalystPd
(PPh３)４ (１００ mg,０．０８６ mmol)wasquickly
addedtoamixtureof１０ＧbromoＧ９Ｇ(２Ｇnaphthyl)

anthracene(２．５g,６．５２mmol),２,４ＧdiphenylＧ６Ｇ
(３Ｇ(４,４,５,５ＧtetramethylＧ１,３,２ＧdioxaborolanＧ２Ｇ

yl)phenyl)Ｇ１,３,５Ｇtriazine(２．８４g,６．５２mmol),

Na２CO３aqueoussolution (２mol/L,７mL,１４
mmol),ethanol(７mL)andtoluene(６０mL)．
Thereaction washeatedandstirredat９０~
１００℃for１４h．AfterbeingcooledtoroomtemＧ

perature,thecrudeproduct wasconcentrated
anddistilledwaterwasadded．Theorganiclayer
wasextracted with CH２Cl２,separated,dried
overanhydrous MgSO４,filteredandconcentrated
underreducedpressure．Thecrudeproductwas
subjecttocolumnchromatographyoversilicagel
using petroleum ether/dichloromethane (５∶１
volumnration)aselutetoaffordalightyellow
solid．Yield:３．６g (９０％)．Rf(１０ＧbromoＧ９Ｇ(２Ｇ
naphthyl)anthracene)＝ ０．９;Rf (NaANＧmＧ
TRZ)＝０．５．１H NMR (４００ MHz,CDCl３)δ:

９．０２~８．９９(m,１H),８．９３~８．９１ (m,１H),

８􀆰７７~８．７５(m,４H),８．１０(dd,J ＝ ８．４,３．６
Hz,１H),８．０５~８．０２ (m,２H),７．９６~７．９３
(m,１H),７．８６~７．８２ (m,１H),７．８０~７．７４
(m,５H),７．６９~７．６４ (m,１H),７．６３~７．５２
(m,８H),７．３９~７．３２(m,４H)．１３CNMR (１２６
MHz,CDCl３ )δ:１７１．７６,１７１．６５,１３９．６７,
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１３７􀆰２７,１３６．７２,１３６．６５,１３６．５３,１３６．１３,

１３５􀆰４９,１３３．４４,１３２．８０,１３２．５５,１３１．６５,

１３０􀆰２９,１３０．０９,１３０．０２,１２９．５５,１２９．０２,

１２８􀆰９３,１２８．６２,１２８．３０,１２８．１３,１２８．０３,

１２７􀆰９３,１２７．１１,１２６．９８,１２６．４８,１２６．２７,

１２５􀆰３４,１２５．２４．MS (APCI):m/z ６１２．３４
(１００％)[M＋H]＋ Calcd．:６１２．２４．Anal．calcd．:

C８８．３５,H４．７８,N,６．８７;Found:C８８．０４,H
４．６８,N ６．６６forC４５ H２９ N３．HPLC purity:

９９．９８％．
２．３　Devicefabricationandcharacterizations

ToevaluatethepotentialofNaANＧmＧTRZ
asadopedelectrontransportlayer,topＧemission
greenphosphorescentOLED (PHOLED)was
prepared．PatternedindiumＧtinoxide(ITO,１５
Ω/square)Ｇcoatedglasssubstrateswerewashed
withdeionizedwater,detergent,acetone,deionＧ
izedwater,and２Ｇisopropanolsuccessivelyinan
ultrasonicbath．AfterdryinginastreamofniＧ
trogen,ITOsubstrateswereplacedinavacuum
(４×１０－５ Pa)organicＧmetalcompositeevaporation
coatinginstrumenttoevaporatetheorganiclayer
andmetalelectrodethroughamask．ForthevaＧ
pordepositionofdopedlayers,thevapordeposiＧ
tionspeedofeachcomponentiscontrolledby
theirindependentquartzcrystaloscillators．In
the deposition of nＧdoped electron transport
layers (ETM ∶Liq),depositionrateofboth
ETMandLiqis０．０５nm/s．Afterpreparation,

thedeviceswereencapsulatedimmediatelyusing
epoxyresinandglasssheetsunderanitrogenatＧ
mosphere．TheeffectiveemissionareaofthedeＧ
viceis９mm２,whichisdeterminedbytheoverＧ
lappingareaoftheanodeandcathode．TheEL
spectraandCIEcoordinatesoftheencapsulated
devicesare measured bythe Konica Minolta
CS２０００ spectroscopy system． The current
density(J)Ｇvoltage(V)Ｇluminance(L)curves
ofthedeviceweremeasuredbyacomputerＧconＧ
trolledsourcemeter(Keithley２４００)andamulＧ
timeter(Keithley２０００)withcalibratedsilicon
photodiode．Theluminancedecaycharacteristic
curves of devices were measured under a

constantcurrent driving．Beforetesting,the
devicewasagedatacurrentdensityof２０mA􀅰cm－２

for２４h．Allmeasurementswereperformedat
roomtemperatureinanatmosphericenvironment．
The holeＧinjection material OMETＧP００８ was
availablefrom Eternal Material Technology,

EMT;theexcitonblocking materialEBLand
hostmaterialsoftheemittinglayerHOST１and
HOST２ wereavailablefrom eＧRay OptoelecＧ
tronicsTechnologyCo．,Ltd．,whilethegreen
phosphorescentdopantIr(ppy)２ (mＧmbppy)

fromLumtec．ThelightextractionlayerCP５０１
wasavailablefromTorayIndustries,Inc．

The electron mobility of ５０％ (mass
fraction) LiqＧdoped NaANＧmＧTRZ film was
measuredwithelectronＧonlydevice(ITO/ETM∶
Liq(１５０nm,１∶１ massratio)/Al)via the
spaceＧchargeＧlimitedcurrent(SCLC)method．

３　Resultsanddiscussion

Fig．１　SyntheticroutetoNaANＧmＧTRZ

３．１　Synthesis
NaANＧmＧTRZwasfacilelypreparedinca．

９０％ yield by the Suzuki coupling of ２,

４ＧdiphenylＧ６Ｇ(３Ｇ (４,４,５,５ＧtetramethylＧ１,３,

２ＧdioxaborolanＧ２Ｇyl)phenyl)Ｇ１,３,５Ｇtriazine[４]

with９ＧbromoＧ１０Ｇ(naphthalenＧ２Ｇyl)Ｇanthracene
(Fig．１)．Duetotheconsiderabledifferenceof
molecularpolarity,theresidualbromointermeＧ
diatecouldbeeasilyremovedfromthetarget
compoundbythe mixedeluentofpetroleum
ether/CH２Cl２ (５∶１volumnratio)viacolumn
chromatography．Moreover,thetargetcompound
canberecrystallizedfromCH２Cl２,inwhichthe
bromointermediateishighlysoluble,thusensuＧ
ringfurtherseparation[４Ｇ５,１６]．Theanalytically
pureNaANＧmＧTRZobtainedwasuseddirectly
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fordevicecharacterizationswithoutsublimation．
Fig．１showsthesyntheticroutetoNaANＧ

mＧTRZ: (i)２Ｇnaphthaleneboronic acid, Pd
(PPh３)４,K２CO３aqueoussolution,ethanol,tolＧ
uene,９０℃;(ii)NＧbromosuccinimide,DMF,

reflux;(iii)２,４ＧdiphenylＧ６Ｇ(３Ｇ(４,４,５,５ＧtetraＧ
methylＧ１,３,２ＧdioxaborolanＧ２Ｇyl)phenyl)Ｇ１,３,５Ｇ
triazine,Pd(PPh３)４,２mol/LNa２CO３aqueous
solution,ethanol,toluene,９０℃．
３．２　Thermalproperties

NaANＧmＧTRZ exhibited a decomposition
temperature(Td)of３５３℃,definedataninitial
weightlossof１％ (Fig．２(a))．DifferentialscanＧ
ningcalorimetry(DSC)measurementrevealeda
glasstransitiontemperature (Tg)of１５７ ℃
(Fig．２(b))．WithregardtotheternarytriphenyＧ
lphosphineoxideＧ２,６Ｇpyridinylene -triazinemoＧ
lecular conjugate BPTRZＧPyＧTPO (m/z ＝
８１４􀆰９１,Tg＝１２３℃)wereportedpreviously[５],

itisnoteworthythatNaANＧmＧTRZshoweda
remarkablyincreasedTgdespiteitslowermolecＧ
ularweight．

Fig．２　Thermogravimetricanalysis(a)andDSCdiaＧ

grams(b)ofNaANＧmＧTRZ

Fig．３　UPSspectra(a)atthelowkineticenergyreＧ
gionand(b)atthevalencebandneartheFerＧ
milevelfor１０nm NaANＧmＧTRZonITO

３．３　HOMO/LUMOlevels
Theultravioletphotoelectronspectroscopy

measurement was performed to detect the
HOMOlevelofNaANＧmＧTRZ(Fig．３),yielding
avalueof－５．７６eV (EHOMO＝ －(ϕITO＋ HOＧ
MOedge)．The LUMOlevelwasthenroughly
calculatedtobeca．－２．８４eV,accordingto
ELUMO ≈ EHOMO ＋ Eopt．Eopt representsthe
opticalbandgapofca．２．９２eV (Fig．４)．ConseＧ
quently,thepresenceofthe１,３,５ＧtriazinylmoiＧ
etyresultsinthereductionoftheLUMOlevel
andthusfacilitateselectroninjection,relativeto
９,１０Ｇdi(２Ｇnaphthyl)Ｇanthraceneand２ＧmethylＧ
９,１０Ｇdi(２Ｇnaphthyl)Ｇanthracene(MADN)[６Ｇ９]．

Fig．４　Normalized UVＧvisabsorbance (Abs)and
fluorescence(FL)spectraofNaANＧmＧTRZ
asfilmonquartz,spinＧcastfromCHCl３soＧ
lution(concentration:１０ mg􀅰mL－１,spin
speed:２０００r/min)．Excitation:３００nm．

３．４　ElectronＧmobilitymeasurement
TheelectrontransportpropertyoftheLiqＧ

dopedNaANＧmＧTRZthinfilmwasprobedinthe
electronＧonlydevice (ITO/ETM ∶Liq (１∶１
massratio,１５０nm)/Al,Fig．５(a))．Theln(J/

E２)versusE１/２followedaspaceＧchargeＧlimited
current(SCLC)characteristicwithfieldＧdependＧ
entmobility (Fig．５(b))．Wecandeducethe
electronmobilityvalueof６．２３×１０－５~７．１９×
１０－４cm２􀅰V－１􀅰s－１atE＝(２~５)×１０５V􀅰

cm－１byfittingtheln(J/E２)ＧE１/２curve,which
issubstantiallyimprovedagainstthetriazinedeＧ
rivativesTRZＧmＧPhenandBPTRZＧPyＧTPO[４Ｇ５]．
ThezeroＧfieldelectronmobilityμ０andfieldＧactiＧ
vationfactorβoftheNaANＧmＧTRZ∶Liqdevice
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were９．２６×１０－７cm２􀅰V－１􀅰s－１and９．４１×１０－３

(cm􀅰V－１)０．５,respectively．

Fig．５　(a)JＧVand(b)ln(J/E２)ＧE１/２characteristics
oftheelectronＧonlydevice:ITO/NaANＧmＧ
TRZ∶Liq(１∶１massratio,１５０nm)/Al．

３．５　OLEDcharacterization
Wecharacterized NaANＧmＧTRZasasingle

dopedelectronＧtransportlayerinthetopＧemission
green phosphorescent OLED: Ag/ITO/OMETＧ
P００８:pＧdopant(４％)/HTL/EBL/HOST１∶HOST２∶
Ir(ppy)２(mＧmbppy)(１∶１∶０．３)/ETM∶Liq(１∶
１)/Mg∶Ag(１∶９)/CP５０１．Ir(ppy)２(mＧmbppy)＝
bis(２Ｇphenylpyridine)(２Ｇ(４Ｇ methylＧ３ＧphenylpＧ
henyl)pyridine)iridium(Ⅲ)astheemitter．ComＧ
mercially available OMETＧP００８, HTL, EBL,

HOST１/ HOST２andCP５０１denotedrespectively
theholeＧinjectionmaterial,holeＧtransportlayer,exＧ
citonＧblockinglayer,hostmaterialsandlightＧexＧ
tractionlayer[５]．Thecurrentdensity (J)Ｇvoltage
(V)Ｇluminance(L),luminousefficiency(LE)ＧL,

powerefficiency(PE)ＧLcharacteristicsandelectroＧ
luminescence(EL)spectrum wereshowninFig．６．
Ataluminanceofca．１０００cd􀅰m－２,LE ＝７２．２
cd􀅰A－１,EQE (externalquantumefficiency)＝
１７．９％,PE ＝ ８１．０lm􀅰W－１,J ＝ １．３１mA􀅰

cm－２,andV ＝２．８V．TheELspectrumoriginated
from the iridium complex with an emission
maximumat５２８nmandCIEcoordinates(０．２３,

０􀆰７１),closetotheNTSCstandard(０．２１,０．７１)．
Theanthracenederivativesinherentlypossess

lowtripletenergy[１０,１７Ｇ１９]．WerecordedthephotoluＧ
minescencespectrumoftheNaANＧmＧTRZthinfilm
afteradelayof０．１msuponexcitationat７７Kand
observedamaximalemissionpeakof４６７~４７０nm
(Fig．７),whichobviouslystemmedfromthetripletＧ

Fig．６　(a)JＧVＧL,(b)LEＧL,(c)PEＧLcurves,and
(d)EL spectrum ofthetopＧemission green
PHOLED (Ag/ITO/OMETＧP００８:pＧdopant
(１００nm,４％)/HTL(１５nm)/EBL(５nm)/

HOST１∶HOST２∶Ir(ppy)２(mＧmbppy)(３０

nm,１∶１∶０．３)/NaANＧmＧTRZ∶Liq(３０nm,

１∶１massratio)/Al/CP５０１)．

Fig．７　Normalizedphotoluminescence(PL)spectrumof
NaANＧmＧTRZ,recordedafteradelayof０．１ms
at７７Kinsolidstate．Excitation:３１０nm．

tripletannihilation [１０,１７Ｇ１９]．Therefore,theEtriplet

wasestimatedbetween１．３２~１．８eV．Wenote
thatunderanalogueconditions,theBPTRZＧPyＧ
TPO∶LiqOLEDshowedahigherluminousefＧ
ficiencyof７７．４cd􀅰A－１ (correspondingtoan
EQEof１８．７％)＠ ca．１０００cd􀅰m－２,which
featuresanincreasedtripletenergyof２．８８eV
andyetreducedelectronmobility[５]．Thispoints
tothepresumptionthattosomeextent,triplet
energytransferfromIr(ppy)２(mＧmbppy)tothe
dopedelectronlayerNaANＧmＧTRZ∶Liq may
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occur[２０]．Therefore,anexcitonblockinglayer
shouldbeplaced betweenthephosphorescent
emitterlayerandthedopedelectronＧtransport
layerNaANＧmＧTRZ∶Liqandtheresultsshall
bereportedinduecourse．

Finally,westressedthetopＧemissiongreen
PHOLEDunderaconstantcurrentataninitialluＧ
minescenceofca．３０００cd􀅰m－２(Fig．８)．Generally,

holetransportispredominantinanOLED．Thanks
totheenhancedelectron mobilityandhencesupＧ
pressedtripletＧpolaronannihilationinthephosphoＧ
rescentemittinglayer[４,５,２１],thelifetimet９７wasexＧ
tendedtoabout４００h．

Fig．８　LuminancedecaycharacteristicoftheencapＧ
sulatedtopＧemissiongreenPHOLED (Ag/

ITO/OMETＧP００８:pＧdopant(１４７nm,４％)/

HTL(１５ nm)/EBL (５ nm)/HOST１ ∶
HOST２∶Ir(ppy)２(mＧmbppy)(３０nm,１∶

１∶０．３)/NaANＧmＧTRZ∶Liq(３０nm,１∶１
massratio)/Mg∶Ag(１５nm,１∶９)/CP５０１
(７０nm))．Theinitialluminancewassetas

ca．３０００cd􀅰 m－２．Priortotesting,The
OLEDagedatacurrentdensityof２０mA􀅰

cm－２for２４h．

t９７(１０００cd/m２)＝t９７(３０００cd/m２)× ３０００
１０００
æ

è
ç

ö

ø
÷

n

．

(１)

AccordingtoEq(１),theextrapolatedt９７＠
１０００cd􀅰m－２ wasremarkableasca．２５６７h,

assumingn＝１．７[２２]．

４　Conclusion

Insummary,we have describedfacilely
available１,３,５ＧtriazineＧbasedelectronＧtransport
molecularanthracene NaANＧmＧTRZ (m/z ＝
６１１．７３)．Theresidualbromointermediate９ＧbroＧ
moＧ１０Ｇ(naphthalenＧ２Ｇyl)Ｇanthracene,afatalrisk
factorfortheOLEDstability,couldbeeasilyreＧ
movedbycolumnchromatographyand/orreＧ
crystallization,duetoitslow molecularpolarity
andhighsolubilityinweaklypolarsolventssuch
asCH２Cl２．NaANＧmＧTRZexhibitsaTg/Tdof
１５７/３５３℃at１％ weightlossandHOMO/LUＧ
MOlevelof－５．７６/－２．８４eV．TheLiqＧdoped
NaANＧmＧTRZ possesses outstanding electron
mobilityof６．２３×１０－５~７．１９×１０－４cm２􀅰V－１􀅰

s－１＠ E ＝ (２－５)×１０５ V􀅰cm－１．ThetopＧ
emissiongreenphosphorescent OLEDcomprising
thesingleNaANＧmＧTRZ∶LiqelectronＧtransport
layerprovidesanEQEof１７．９％ (７２．２cd􀅰A－１)

and８１lm􀅰W－１＠ ca．１０００cd􀅰m－２andCIE
(０．２３,０．７１)．Theprojectedoperationalstability
t９７amountedtoca．２５６７h＠１０００cd􀅰m－２．Our
findingshallstimulatefurtherinterestinthis
sortofmaterialsforoptoelectronics．
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