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(57) Abstract: Disclosed is a highly reliable
material for organic electroluminescent devices
which has high luminance and high luminous
efficiency, hardly deteriorates in emission,
and is excellent in use and storage at high
temperatures.  Also disclosed is an organic
electroluminescent device using such a material.
The material for organic electroluminescent
devices is a diaminodibenzodioxin derivative
represented by the general formula (1) below,
and it can be included in a light-emitting layer,
hole transport layer or hole injection layer of
an organic electroluminescent device. (1) (In
the formula, Ar;, Ar,, Ar; and Ary, respectively
represent a substituted or unsubstituted aryl
group. Incidentally, Ar, and Ar, as well as
Ar; and Ar, may form a nitrogen-containing
heterocyclic ring together with a nitrogen
bonded thereto.)
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F, Fo, BT RO LICERLGEMEERET5ZLL /I RETHD,

MR B L L CIL, ARSI S AR B WD Z L3 AIRE Th D03, Zh#
FSEFEAZITROT, AFRARDORNGEBNGFELL AL, v TR T L A
YUT L ANTT L TAIZD A REOE S 2R UIENLO/ERAVD
No, BEFIELTE, v~/ RV L—RE®, v RVT LA VT LR, TR
=V L-VFULEEEOEAFERASBEMNFITOND, HIC, BBEE %
JEDFEICLIF, MgF | Li OF ORI (0.1-56nm) ZHFRATHIEH, RAD
D& LEEDFRRITETHD, BIBORBEILEE | BiRs FHE Tho, Kt
HEME RO DEMERETHERT, 20 LICER, AEEESEIRKIC
MUTREREBEEZRETHILIIRFDOREMLEHE T, ZOHBDTZOIZ, T
NI=T AR R, =o)L, sab & ASS0&RMEDNS,

REFOEBELFE 2B T, IEFLIEAM B, EFLEREMEE, FEA0E EEFL
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PELEATRE, BT IEAMEL, BT R B8 IR T2EMM B L CIL, FFEL
IETeg80CL EDL D INFELLIETgAS100°CLL EDLDTHB,

EALEAMBHIE RSN DSMAELL TL, BRE D 27 MR I — 2 EIES T
FUCE, BWIIZRTE, 77205, B ROV I AEBIRE N EL R ELTIE300
CL b, FTRERIRELL TUL00CLL ERFERIND, BIZ, A4 AR Ty
NWIMESBIBE DD IEFLIFEADE Z 2L, EABEIE R RENIENFET OIS,

ZOBRMDTZOIZ, ZNETIZ7 s 7= Eo7xay 7= Abe, R 7T
=V RVF A7 2 BRI ERO, Ay F T — R RS, /3T D0 LB
Wy, VT =0 LB, VT T B E OSBRI BERESTEY, Zhb
PMEHFTRE TH D, BBy 77 BOSEs, EFLIREE LRI L THEBRZRL AT
BETHDD, YOG EIZIE, BIZ, ANy HERE L —LEKEE, 7IX<C
VDIEPSHWONS, DL EDISICL TSNS EALFEAEOEEL, BE, 3—
100nm, £ ELLIE5—50nm T,

EFLEEMBHZ R EN D&M L L TUE, EFALEANBDOD IEFLIEAZIE R &L
D EASNT EAE R ISEE T AN TEDM B THOZERNLETHD
o TDTZOITIE, AT AMERT 2V HVINEL | FIRIGITRT L TEIED &L, L
bIEABEERREL, BICEEMEITEN., Ny T LD R 3 BEE Ryl A EE
(ZRAEUIIKDZENERSIND, Fiz, BNBITET DD NBILDH N L
EXLTED, BABLEOR T ATV vV RE TR TR Z L PSRN En
ROLND, EFRO—MRBIERUIMN, BB TRHAOIEHEE 256, FFI121F
FEZTHEERE REND, LT203o T, Tgh90CLL EOM B ELL Y,

ZOXIREFLEEMEIE L TE, HIAE, 4,4 -EAIN-(1-F7F ) -N-T ==L
T T 2=V CREFEND 2L LD 3R T I %5 2B L, EOREE T B RS
NBREFICERLIZFER STV, 4,4 ,4"-N A= 7 F N7 2= T )N
T2 m VT IV EDARE—N—AMEEEE THHERETIALEY, N T7==A T3
Y DMEENCRDGFFRTIACEY., 2,2°,71,7-T 7% A~ (7 ==V T/
)-9,9'-Ae T NAL L ED AL LB FE RO TND, TRHDILEDIT,
B CHWTHEOL, MBIRELT, K2  IBRAL THWTHE,
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EERDOIMEYLIMNT, EALEEBOMEIEL T, RIE = H A —/L RIE
ZARNT 2= VT TG 72 VR PV EERTHRIT)— L —F L
YR FED&E S FM BB ET 605,

BAEIC LV IEFLIG R E 2B T D5 A%, EFLERE R 1R 32l BE | &
BZEVIEALDIG T2 BR2 AL & — B IEC B AR MRk R A72 & OIRINAL %
L, WL TBMERE L, AL a—MNERE OTFEIC KV GBITIEFLE
ANE izl , R CELEREEBR T D, A7 —RgL LT, RUD
—RR—=R ATV —h, RYTRTIVERETOND, A7 —BRILRINEN
ZVWCEABEELRTSELDT, DRWHGRHEELL, B, 50EE% LT 23F
ELVY,

HIZERBFEOL BT, EFLREM A ZEZERRAICREINI VY RICAR
BTN EE YR E ISR T10 PafR B IS ETHERL 72 1E, LY AR INEL
T EALEEM BRI, VYREAE G o TEIN BB RS ik

BICEAEEE RS E S, LS OIEEIL, #E | 5—300nm, FFELIT
10—100nm TH %, ZOERIZE EEZ —ERICTERR T 5701213, —RICE 27 TE
BESHODLILS,

FEEM BT, —HEEBE MR O ZEEBE M BB 2T o5, —EIEH
JEAPERE LTI, Alg3 B OVE DFFERDMIZ, BICHOEAEL, SOt A, L—3F
— R AR T BEDENIATRERLE DRMDFEIM B EZANDZ
LIRTED,

BAREQIZIE, ToboRy, ELv, 2Ry NIy, anRe 7L SR
VR EDEBEAALAY, 74 —F—T 2=V B OF VI T 2= RILEY,
14-ERQ-AF NAFYN)RE | 1,4-E R (4=~ AF NV -5-T == )L-2-FF UL
)N LA R (5T 2= L-2-F R Y UN) RUB | 2,5-E R (5-F— )
— T F N2 RURF XY F A T2 1,4~V T 2= )L-1,3-T ZV T 1,6~
VT 2=-1,3,5-~F YR 1,1,4,4-T 7 2= )0-1,3-F Z VU B O
T L—var Ao FU—F ARV URERO SRR, 7wV Yk v T
IAFV TG DT ATV T AT UG RUAF YR} AR
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AT U YERL, YT U Yk, VR AT UG R UL Yl A3
PUREEH AT NARUFEE, AL LA R OAF YU T — VRIS W
EDGFEL,

—J7, ZEEBENMEEL UL, AREH LERETIREEEC, A VVT L%
H0ERETHRBIEELRE DERBSSEILRENETOND, ZRBIENRN
JEFICEASNSEIL, 0.1-30EEQDOFAICHDLTEPAFEL, 0.1EEDLLT
TIERFOFRAZERR LIZHF L TET | I0EE% LA 5 F S BESIAR £
CEKETHT 2HDOREHEDEE, FEAROETIZED, EROEL(1E
H) 2 VR FIZBNT, BB I A SNDEEEETR (F— N D&Y,
BT LT FELVMERID DD, A S BSE R FL g F IR ST |k LT
BN EENZD, RE—IHLThHEW, B OBIE L, #% 10—200nm
HFELLIZ20—100nmTH D,

EAFRLEMEIEL T, BB ORMBAIO R EICHETAI0ICEB IS, EA
L ENOBEIL TAIEAZBMRIZEZET 50X ML T5&EL ., BEOIEAS
N BETFEZRILKBEIBEOF ML THIENTELLEMIVEREIND, 1E
FLBALE B AR T DM EHI RO ON 2L Td, ETBBIER G EABEE
PMENZERBELEEND, EAMIEBIZEALETEEIEBNICHALID T, 3t
BE I _ ST AEEER AT D,

ETHEBIIER 520N EREICBOTEBNOEASNI-ETEIHRL
CEAFEBOFANCHEIRT DN TELAED LV RIND, REFADOAHE
ELEFOEFEERBIZAVDMOEFEEMEIEL T, BBALOEFIEAR)
FENEL D0, BWEBETBBHELE LEASN BT 2RISR T DIENT
EHLEM THLIENLETHS,

ZDIHBREMETE T L TIE, 8—EREF T U DT I =7 Lk
DEBHA, 10-ERaX UV h]F U D& BEHA, X907 — LV iFEK,
PAFINET 2= VFBER, L — LVREER, 3-335-t R a7 IR & RmEE s
R F S VB REEIR, XU F T LSRR R, NURAR A ALY
NRBY XXV NACEY, 7=l FREE, 2-t-7 F1-9,10-N,N'-
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ST IT TR I TAI | nBUKRCIERE RIEV V2 n B LEE S, nlEL
ALEEE R ENRITHNS, BT #EEOREEL, #@%, 5—200nm, FELILL0
—100nmTH 3,
BT, EALEERE CFRRICL CRAES DVITE R B EICLV RS
B8 BIZHEE T A28 XV RESNA, BF X, BEEFEDHOLNAS,
REEADHMELFE 13, READILEWMEHEE PICFEAESEDLDTHDLH,
IFELLIEFOERE ., EfLEERE OIEAFEANBICFESELZEN LN,
[34] m oD F B 7 B
(KK EEH2DIR AT MVERT,
(21213 LA 3DIR AT ML ERT,
(31X 313 ARFE DA EELE T D —Fl 2R WXz R4,
B DA
LI 2EM, 2:BBBITOME) . 3:CuPCHE.
4. EFLEEE, 5: B NKROELHEE, 6: &% (LiF/AD
A FERET DD DR B DOFRE
WIT, RFEAE, AP O FEREFN L > TREICELGRBA 55, AFEFIZZO
EELBERRVIRY, LU T OERE|OFEHIRESNDE D TR,
PFIOR T A —MNZIV a2 R e B 3% G LT, (L BB FITR1—4D
BH KT 2,
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[0046] [fk2]

©:0:© HNO3 fuming /@i j©/N02 Hy, 10% Pdc /©:O:©NH2
(0] HoN (6]

Cul, K2CO3

- 0. N.
Acp0, Pyridine /@ U “Ac jodobenzene /@: :@’ AC NaOH aq, MeOH /@OD/NH
\N O HN O

NapCO3

e f@ D’ of@ ij

[0047] A RkfBI1

[0048]

[0049]

2,6~ =hal R DA

HEBR 1600 mllZ /' P FL 0 60 g (0.326 mol) &%, SIEHEHR T, FIEM
F2280 ml % 1 FRERZNT TR T U7z, T8 TR THREIC 2 RS aiT . Bohie
Hr it 23 BIENR LTz, AZ )=V TIRZY— T4, BERLERIC LD, 2,6-0 =km
DA VFFT L 85,7 g (0.313 mol, INERI6.0 %) BT, BB AERRY DORE
1% 96.5 area% (HPLC, 254 nm) TPH-o77,
AR BI2
2,6—T IV VFH DA

7 ==L 1000 ml & OTHF 1000 ml OEASTEEHIC 2,6-V=ha-U /Ut
F0 81 g (0.295 mol) K UM0% /TP LT1—R 25 g N4, EiRBHT 8 It
MKRFETAZBR LT, 10% /3700 A1 —R U 2IERIBREL, FIZ10% /3797 A
T —R % THE TI AT, IBIR R N AR IR OB LT IERLRICIY
2,6-CT IV VAFL L 61.9 g (0.289 mol, INERI8.0 %) BA5T-, EbNIA
A ORI 94.2 area% (HPLC, 254 nm) Tdh-o7z,
A A3
NN =T ' FN—2,6-T IR VA DEK
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Rl 900 ml & OMTHE 900 ml DIRGEIRTUT 2,6-F T/ N_ ) UAF v
50.0 g (0.233 mol) K TNEVUL Y 55.3 g (0.699 mol) &N, EIEMEE T, EKHEER
59.5 g (0.583 moD% 10 43 fIZ~NT Tl F L7z, i R — BB L 754 4 2 U85
B LTz, M= TYUAZY— (250 ml x 2) L=tk WUERLBEIZEON N =T F
N=2,6— T IR VFHL L 57.0 g (0.191 mol, UNERS2.0 %) 157~ b
T AERHOREIL 99.3 area% (HPLC, 254 nm) TH -7z,
B R4
NN =7 EFNL—NN =7 2= —2 6= TIPS DA F L DERR

NN =D T FN—2,6—P TP~ VAFT L 34.3 g (0.115 mol) | I—FA
> 96.4 g (0.576 mol), =7 k4R (1) 48.2 g (0.253 mol), REEHVUY L 63.6 g
(0.460 mol), XU /U 1500 ml DAZY—¥E#kA 170 ‘CT48 REfH MBURHRL 72,
FIRFTHAEIL, HELAF L 500 ml K OVK 500 ml 2N, HrH#ZIERI LTz, 1§
TRIZEIZIK 500 ml AN MK BEL 72, A B A IRMRE . IE R K AR
W) 19.4 g 45T, ZNERERAEFITRO ROV,
A A5
NN =T 2= b—2,6— T IRV DETR

AZ =1 500 g | 24% JKER(LTF R LOKEEHR 100 g DIREWIRFIZE A4 T
BNV TENTINEAY 79.4 g 0% 20 BERIINBURTR LT, S|EECHE%
. 7K 1000 ml ZANZ AT ZRBIENL L2, K TU AL, BUEREEIZEON,N’
—V T2 )V=2,6—V TR UA KL 443 g BT, BLT AR R A
B =)V TIE AZ ) — 2 LRI 7~ INE31.8 g (0.087 mol, UL#T75.7 %(2steps))
\ MEE 98.4 area% (HPLC, 254 nm),
ey iR/l
E ki1
NN = (1—=F7F ) —NN - T 2= )b—2,6—TI ) O_R VA F s (bE
W2) DEK

FEER X7 4 (11) 0.161 g (0.715 mmol) DFT 12 (20 ml) ISR 2, B tert-7
FIVIRAT 12 0.58 g (2.86 mmol) ZAN%., 80 CT 30 /yINEMEREL 7o, ZOWHK%E
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80 CIZBRASNIENN =T 2= /b—2,6—V T /O VAF 05,24 g (0.0143
mol) \ 1I-7aEFT7HL L 7.41 g (0.0358 mol) TN tert—-7 "R A5.77 g
(0.06 mol), DF Lo (260 ml) TR FITEIR LT, £D1%135 CETHIEL, FiR
FEC4 REE BV L7, EIRFETHEILZM, /K 200 ml Z20% 7=, HAKSBEL
KIEERNL T 200 ml THEH L7, BHRELIREG L., B R MET BRI Tl A
R 9.5 g BTz, BEBR—T )L CMBI AT —1% | LRI IONN = (1—F
TFI) NN =T 2= )—2,6—V T ) PNR VFHL3.40 g (0.0055 mol, T
F238.5 %) BT, DIV AR OMEIT 98.3 area% (HPLC, 254 nm) Th-o7z,
A ERE A ER LT,

'H-NMR (Ff: THF=d8) |, “C-NMR (AL THF-d8) B ONRICE DA 2 TR L=,
LB W2DIR AT MLVEKTITRT,
FEtits]2
NN =2 (=T =F UML) NN =T == )b—2, 6T I)O_R VA F L (
{LE3) DA

HEER /<57 A (11) 0.12 g (0.55 mmol) DF 1> (10 ml) K FIZ, MY tert-7F
JVIRAT 43 0.445 g (2.2 mmol) 2%, 80 “CTC 30 /3 MEEH LT, ZOWEKES0
CIZASNIENN VT 2=V 2,6-T T N U AFT 4,03 g (0.011 mol) |
9-7aET7xF R 7.07 g (0.0275 mol) N tert—7 bR h4.44 ¢
(0.0462 mol)DF1-> (200 ml) TR FIZHEIR LT, £ D135 CETHIEL, FiR
FEC3 BERIMNBERR L7, KIBETHHIL-#K. K 150 ml Z00%., A7 H4 28 5%
EUT-, BHRZHASEEL ., KA LT 200 ml THEELT-#%, FHEEZIRAL.
ERER I RIS AR 13.0 g 24872, &M R CLBEL 7%, Biit—=F 1/
AF PR CTRTT A EIZED NN = (97 =2 F ML) NN =7 ==L
—2,6—V TV VA FL3.85 g (0.00536 mol, UXER48.7 %) BT, b
TR ORIE L 98.6 area% (HPLC, 254 nm) Tdh-o7z, BIZHERBRAER 72

'H-NMR (Jf: THF=d8) |, “C-NMR (L THF-d8) & NRIZ X W2 R L 7=,
LB WIDIR AT MLVEK2I1TRT,
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[0057]

[0058]

21

EERERGITHROLNTALE W2, (LG 3K OBEA O EFLEIEA B THDONPDIZ
DN, TR RARE LT RER SR T,

[%£5]
IEFLE R E Ao AmBEE (CT)
{t& 2 103
&% 3 149
NPD 98
Eha k3

M3i%, AFHOFMELFZ FO— Bz~ Wi AN Th b, ZOHFHELE F
IFROIHNTUTERL7Z,

HHIHES—10Q /O K CVEMEFE2 X 2mm” DY L2 I TO BT H T A AR 1 1= (
VAT /AN 1 BTN S RO B R FEEICIY, HEFRELT Vv
BOKGIFB FRBE S Mo —F—THIEIL 2035, BEFOHEZEET—9X10"
732F1)V (Pa) DG C EFRITO H T AEMR IDITORE 29 IZCuPC% 25nm D
JETAL (3/8) . £ DLz, i1 THIALE 2% 45nmDIRIE TR L IEFLEG
EEAEET, 20 b EZEZEOTRICE 27 HEN TR M BIE L TAlIg3%
TRE60nmDEE TR L THRIESZ ST, FICoD iz, BEEBEHERLI-E
FLiIFZ64 7 Aba—LA, AlZ170nm#AR 5L, FRM6ETER LT,

BONIZERB IR F I ERLERUEREEZEIIL2E2A, ZhHDE
REENFFIIRODIIRINFFE A THILP RSN, ZNOEDHFEFT T
ORI TEDNT, £ DFIEE — 7 RIFZ500nmTHY, Alg3DHHHDFE
THHZELPNERENT,

Feha 4

EfLEEEE TR T D7D I 2 THRIAL A 3 2RV fuiX, FEMEFI3L
[FIRRDHET, BRABNFRFEIER LT, ROITFHIFEMETT,

L1

EALEEEETE R T D720 IINPDE W e ftii, EhfI3EFEDFET, &
FFRFEIER LTz, ROITFFHELTT,
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Ef@m% | EREE | EF () R FEOL
/R (mA/cm®) | @1000cd/m® RS
@1000cd/m* (Im/W)
@1000cd/m*
el 1 NPD 30 7.0 1. 45
Ehm 3 | {beW 2 24 8. 0 1. 70
Ep 4 | LEW 3 28 8.4 1. 45

ZHOEFLEEM B OB ONWT, ROFEEER LT, FNENDIE
FLERERBE D 7 FE MM IR LT R U F RIS T AT AEEMR 1121000 A DEE T
FRAEMRENER LTz, 2D IRE20CRE30%ZRFR NIZBWT, RERERFL
. BRICTERORS ST A5E B L7z, TO/RREERTIORT,

[(%7]

[0060]

[0061]

IE L8 X4 R fammib U7z HE
NPD 25
t& 2 25
&% 8 100 HE OB ELET

&
palsl
ol

H

PESE L ORI H AT REME

AHERFBENR T OMBLLTREDT I PR AR FEERE VDT
LELTETD MOHTRAER REA L, BARRFESE R OMAVEICENIA
WERR T LRI DHILNTEL,

[0062]
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FEROFH
[1] — R (1) TEDLEND TIPS VAT FRER,
k1]

Ar1 4 O X /Al‘s
N— I Il 5N
Ars 9) Ary

(UL A Ar | Ar ROAr [ZEOUIREHOTY —/VEERL, Ar LAr | KT
Ar EAr I3 E L TVHSEREIHFERERBEHRL ThE,

[2] —RER (D) IBVT Ar L Ar | Ar RUr 23, ZREIVENIL T, REHR, UE
WRT NFNEARRT NV ak TR, RAA—10DT V=NV EE LT RFA L1
0DTV—NAFL ETEBEN -7V, F7FAERRT 2 F U RILEDU
TN THAHBERBUIEHO T/ OR Y VARV FHER,

[3] FERR BT, BB, AHE R OB BB S TROAMERFEALRF THo T,
AHEE DD 7R EB LBICHE RE L UI2ITRBMOT I/ VO U v iR Ey
BHTHILERBETOAMERFENFE T,

[4] TR VTRV FEEEEHTOABBN, BOLE . EfLEREE R OIE
EABNORDBENNGRIINDG DL 1 ODE ThHhOHFHE REIFTLMO AL E
VI P S o
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