*159159* SPECI FI CATI ON LI GHT EM TTI NG DEVI CE MATERI AL
NG DEVI CE TECHNI CAL FI ELD The present
invention relates to a light emtting device naterial

u | uorescent dye and a charge transporting
nmwmmmmmwmmmm to alight emtting device using this
mat er4;alsp« Which can be utilized in the fields such as
di spl ay device, flat-pa&lEdCHILLY backl i ght,
illumnation, interior, mark, signboard,

L PO R AR PR R0 ' LT PRty pnce

of an organic thin-filmlight emtting device (LED

t devi ce) have actively been conducted
5@%@ %gF ggﬁgf%ctron injected froma cathode and a
ﬁbEepurﬁJS@@ttedrrMe@Mlm asdadesnito la gighihemitting device

mat@%@@ﬁthéBGl' 8s & £ 1 QAN fd UQrescend &%w%qa%&)@rtmg
bet ween both of the cathode and the anode.” This

matéﬁﬂ?tlvnénaewc% Jﬂsgfé’ha?f&?c*%‘élrfi‘%é%ﬁ‘bsﬁ% Msing ;F;S’és Regrrial,
whibhi gahne@s uttiﬂd.QrzeIdOWndltlh‘él Fd eV @lst &g@& ard dglliagolder ice,

i m_ ssi gn th | ect.i qn of emtti, ng
Flapfanedl SLEPIRY B AP REr ) ] IMBLPEE | SPhed Bt st idles nazk,
sighbve rbeer leandophed oy aphniy eepeaadius Bnﬁtﬂu@hmomsgnal
gen%iggg At was revealed by C. W Tang et al. of Eastman

ak Conpany that an organic thin-filmdevice enitted
light wth high brightness. The typical structure of

AR CREGIIING aRA N-filmemtting device presented by a
study group of the Kodak . Conpany is such that

a
dlafPRENEoNBBGRD FBP RbPRLEP ans it tQapgnic thin-film light
emitkisg8deil ool (1ED :atl e jak Ushntin {4 ldelvias )ahhuai a’thSIZ\GéWIy been

l.ayer and - Al al | as_a. cat hod re se i all
congRErga B b As o ot Sk Edn et T CESG, P et Tite 2hd a
holde¥ngecarHofsogr eenaneghtemet bsjlon vdfer 0BG el irgrat ig an
orgdhi¥ RYu¥eLLadatoboAPRLAYI HBE 8l WedPeen both of the cathode

and the anode. This emitting device is characterized by thin

type, high brightness under low driving voltages and multicolor
light emission through selection of light-emitting materials,
thereby attracting notice. '

These studies have been conducted by many research
institutions since it was revealed by C. W. Tang et al. of Eastman
Kodak Company that an organic thin-film device emitted light
with high brightness. The typical structure of an organic
thin-filmemitting device presented by a study group of the Kodak
Company is such that a diamine compound for hole transporting,
tris(8-quinolinolate)aluminum (III) as a luminescent layer and
Mg:Ag (alloy) as a cathode are sequentially layered on an ITO
glass substrate, which emitting device allows green light
emission of 1000 cd/m? at a driving voltage of approximately 10
V (refer to Nonpatent Document 1).

The use of various fluorescent materials for a luminescent
layer allows an organic thin-film emitting device to obtain

diverse luminescent colors, so that the studies of practical

-
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V (refer to Nonpatent Docunent 1). The use of various

fluorescent materials for a lum nescent [|ayer allows

an organic thin-filmemtting device to obtain

di verse | um nescent colors, so that the studies of

practical 1111111121121112112121112112121121211112112111 1

TOR AY 05011 *@00002* application_to displays are
appéé??\?éonAﬁﬁn61IsPéﬁ‘tYSe|%rtet |aﬁ@}1"r?at efnane ot IhhsempftEdng
matPEi BREY o€0kBES thirke plrutiaey @ol@resn tHd Ftluddmd tdM@reen

1oL g DS AR AP IS R e carnes:
stuliigbkt tremett 1 hght rangt t ahg rertee prake andyb hadd itghwarethitting
matQ‘EEE%”‘QQ‘éG 'r%%%%ﬁgeﬁx%d]eo%%w%fr& he Sntceml‘ﬁ@r%'lﬁement

In an or C thin emtting device IS

Prpgr efet @r é@urlguets)t @fmﬁ%ﬂr@ewm@n ¥ g aFert |téu1rmf11\m tlight

eml&%gagddteqleebllge tol Qo Wit dutgdavitGe off @We RidiBce. 1n
ght-emtting materjials prqvide a _dévice havi nrdgeVlce

Parék&élllaént Wl&ﬁr &69RECy té?nci’i1 ilgte rleighdoigmithF 1
blueXeigh ;e t eLhdingte i 1l dpsekaged idevwitieCha@iing excellent

thr . d f b ht t
e T Be BPR: Ao AR0T 6y - B Tor I THHRE Kb 1 1 iAW 1o
disdéwseds insiwhg charino as tartelveace meonpanpaunds useef dront @ blue
o s e Sy P Y P Dot oae b eahtnt
emlitlwpﬁﬁﬁécﬁﬁygﬁéggUéiifé@’és(éUSW}rQQ%I?e WPOUIBiS Neefer to

Patégt 9@c@%§nﬁ§ §l§>%§t§95 FOSHIEAY ; HowlBRANESR Yy of them has
xani ned Patent .Publication No. 11-297473 (d ai ne)

lnspgtféﬁtlefﬁcﬁlﬁéﬁpl’}l}é(panese Unexami ned Pat ent
Publ i cati on No. 2000-273056 (C ai ns) Patent Docunent
3: _Japanese Unexam ned.Patent Publicat.i
NonS B3} B RS by A ERALE KL U D ATSRAsho8 T, Vol.
51, UNexaAknegpPatlenttoP#3ISi cati on No.
Patent Document 1: Japanese Unexamined Patent Publication No.

11-297473 (Claims)

Patent Document 2:Japanese Unexamined Patent Publication No.
2000-273056 (Claims)

Patent Document 3: Japanese Unexamined Patent Publication No.
2002-260861 (Claim 4)

Patent Document 4: Japanese Unexamined Patent Publication No.
2003-128651 (Claims)

Patent Document 5: Japanese Unexamined Patent Publication No.
2003-306454 (Claim 1, paragraph 0039)

Patent Document 6:Japanese Unexamined Patent Publication No.
2004-2351 (Claim 1, paragraphs 0049 to 0050)

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

As described above, a blue light emitting device having high
luminous efficiency and excellent durability has not been
provided in conventional organic thin-film light emitting

devices. Then, the present invention is intended to solve
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2003- 128651 (O ai ns) Patent Docunent 5: Japanese
Unexam ned Patent Publication No. 2003-306454 (Claim
1, paragraph 0039) Patent Docunent 6:Japanese
Unexam ned Patent Publication No. 2004-2351 (Caiml,
par agr aphs 0049 to 0050) DI SCLOSURE OF THE | NVENTI ON
PROBLEMS TO BE SOLVED BY THE | NVENTI ON As descri bed .
propbene, im theupripghriedind tAPEHNI R ehavphy emghting device
matbYALNOHS 1@&%3 gngxuendl%%ebknqrﬁtt 16her dRivliictey h@aﬁd@othlgh
been pr OVI i n conventi ﬁnal %ﬁg ?L t hi na&# %ht
lumgppps; Rt 18é€PE¥san?h§ﬁceﬁ Epbr ESERC i Tt i i%s 1
emitntiagdedvteesabiag2 thOBAMaB®@ik1pr obl ens in the prior
art and to provide a light emtting device nmnaterial
allowing a blue light emtting device having high
MBANROUORe BOLYIL&BC FHEN®#ROBEEM ent durability, and a
b o8t LAGARULEE 1UShNG sighiS KRR 4 NEANS 1R r1a)
SOLVING THE PROBLEM The present inventio
comppil 61 PHGR Y dE FRATS |C§|mpod1@ﬁ3p|r?§irﬁ§e§ﬁe§n?hr% llowmg
gen@QEQOlﬂBQm[JQEr egented gbyetrhe frolrdmwiang 3)general fornul a
&f% %in ral forT.lea(S) [ Chemi cal forrrula 1] Rs
eRic ormulg . 594 (Werein, RL to R10
each may be the same or different and are selected
fromanong a hydrogen atom al kyl group, cycloalkyl
’”'f;‘lroc¥cllc group, al kenyl group, cycl oal kenyl
AP group,_ al koxy group, al kylthio group,

(Wherein, R' to R'® each may be the same or different and are
selected from among a hydrogen atom, alkyl group, cycloalkyl
group, heterocyclic group, alkenyl group, cycloalkenyl group,
alkynyl group, alkoxy group, alkylthio group, arylether group,
arylthioether group, aryl group, heteroaryl group, halogen atom,
cyano group, carbonyl group, carboxyl group, oxycarbonyl group,
carbamoyl group, amino group, silyl group and phosphine oxide
group. At least one of the R to R is a substituent represented

by the following general formula (2)

[Chemical formula 2]

(Wherein, R' to R'® each may be the same or different and are
selected from among a hydrogen atom, alkyl group, cycloalkyl
group, alkoxy group, phenyl group, naphtyl group and heteroaryl
group. X represents an oxygen atom or sulfur atom, and Y is
selected from among a single bond, arylene group and

heteroarylene group. Any one of the R to R'® is used for linking

with Y, anda is used for linkingwith the anthracene skeleton.).)
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aryl thi oether group, aryl group, heteroaryl group,
hal ogen atom cyano group, carbonyl group, carboxyl
group, oxycarbonyl group, carbanoyl group, am no
group, silyl group and phosphi ne oxi de group. At
| east one of the RL to R10 is a substituent
represented by the follow ng general fornmula (2)
[(Ehemical formnl® 2! 17 RI8 R 12 Y om(2) [R16-iRi 3_
1.5, x R14 (Werein, R11 to R18 each may be the sane
or different and are. selected from_anong a hydrogen
'cI oahieydzv ng oup}  al koxy group,
he®efoaryl . group. X
3S eI _._toma 'Y is
cFe from gl e bofidR"af yl ene group and
te Jar-' 'jjlgeﬁgea'gr.. Lany BR&OR he R11 to RI8 i s used
for linking with Y, and a is used for linking with
t he ant hracene skel eton ) . ) 3 TORAY 05011 [ Chemi cal
formula 3] R23 R24R 23 R22 R35 ' R37 08 R34 29:
(WhB32in:,. R GPRY Rdci2ay BB HB&EHRT dr dMheseint D are

ol SRoRy " A Syt Aot Kl iy ey eLoalky]
gromlpcl lchlaltleyiocygxla@p,grlwtper @dycdxyc graoyp, alkgobdhigr aymup,

[ ou r I
2Rt R A g L S0 S AR
Subélt@@wesﬂubléewgt@datmweﬁgt ogWoﬂﬁosmwte@mnytlugé@up, aryl
subRRERYIt & RN vIRHNp , 9kt Al Ighougbstiitit edibstituted

naphtyl group, alkoxy substituted naphtyl group, aryl

substituted naphtyl group, phenanthryl group, alkyl substituted

phenanthryl group, alkoxy substituted phenanthryl group, aryl
substituted phenanthryl group, heterocaryl group and silyl group.

n is 1 or 2. A is a heteroarylene group or arylene group with
a carbon number of 6 or more to 12 or less. Any one of the R'?
to R?’ and any one of the R®® to R*¥ are used for linking with
A.)

The present invention is a light emitting device wherein at
least a luminescent layer exists between an anode and a cathode
to emit light by electric enerqgy, and by containing a light
emitting device material represented by the general formula (1)

or the general formula (3).

ADVANTAGEQOUS EFFECT OF THE INVENTION

The present invention can provide a light emitting device
material utilizable for a light emitting device and excellent
in thin film stability. In addition, the present invention
allows a -light emitting device having high luminous efficiency

and excellent durability.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

An anthracene compound represented by the general formula
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naphtyl group, al koxy substituted naphtyl group, aryl
substi tuted naphtyl group, phenanthryl group, alkyl
substituted phenanthryl group, al koxy substituted
phenant hryl group, aryl substituted phenanthryl
group, heteroaryl group and silyl group. nis 1 or 2
A is a heteroaryl ene roup or arylene group with a

(1) carbshengpperasdt terav laore ténli%érpﬁ@§§ntAﬁFV@@él§P is

expuaengaglnt@eBgzland any one of the R28 to R37 are used
fﬁ%ﬁ I,nk &ng H A. ) The present invention is a |ight
e Erthg LladorEe \@nélein at | east a |unminescent |ayer
exi sts between an anode and a cathode to emt |ight
by electric energy, and by containing a |ight
en1ttRﬁg Ingte materi al represented by the genera

if;aﬁorjpﬁe general formula (3). ADVANTAGEQUS

NVENTI ON ng present invention can

_*ﬁglttlng elce material utilizable

8 hg device and excellent in thin

I n addition, the present i nvention

QMB.a hf.e tin deV| avi
R G R eranty " TARE SiceP ORI S B dR 1T “BETAF L Ho Locted £rom
amoDES@Rh?ﬁkG@eﬁFafHE PBEEERRE.OEMBODNNENESk&ﬂ anidupacene

netRRIRT s SR TR e oy SROVBO Sl Pagn PEHKE i@ty
groupventlkonyYi grosppl aul#fefdthnOdetrs?uup, aydritdelr gaomp,a
aryﬂkhloetﬁeg%} §r§l%rdﬁbtﬁeE@Qo@??hdyﬁbﬂmméfggéﬁ@%om,

feren are sel ected
cyano group, car onyl group, carboxyl group, oxycarbonyl group,

carbamoyl group, amino group, silyl group and phosphlne oxide
group. At least one of the R' to R is a substituent represented
by the following general formula (2)

[Chemical formula 5]

L)

(R* to R each may be the same or different and are selected
from among a hydrogen atom, alkyl group, cycloalkyl group, alkoxy
group, phenyl group, naphtyl group and heterocaryl group. X
represents an oxygen atom or sulfur atom, and Y is selected from
among a single bond, arylene group and heteroarylene group. A2Any
one of the R to R'® is used for linking with Y, and a is used
for linking with the anthracene skeleton.).

[Chemical formula 6]
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anong a hydrogen atom al kyl group, cycloal kyl group,
het erocyclic group, al kenyl group, cycl oal kenyl group,
al kynyl group, al koxy group, alkylthio group,
aryl et her group, arylthioether group, aryl group,
het eroaryl group, hal ogen atom cyano group, carbonyl
group, carboxyl group, oxycarbonyl group, carbanoyl
‘oup,Rgpy y S|Iygsgﬁogp and phosphi ne oxi de
r oOBR. A P-Lf-* thh -t R10 is a substituent
gengral fotsul a (2)
£ RI2 Res 15 x ~4
ARL 8 : dr different and are
selecte fron1anong a hydrogen atom al kyl group
19cycloalkyl group, al koxy group, phenyl group, naphtyl
R'® grooBp’ andhheamtwatye=gnmupr'¢@ffepe936nutaaﬁ oxygehed from
anBOB Ky Y SH AR aaméwdl% | ecred fngm Ampg a
si'ngl e bon ryl ene group a het er oar yl ene gr oup.
hetﬁﬁpcy(ﬁiécofgftqﬁ@rR'a]{]i?M@—‘iOélms@dU‘de{th%%GWRm tar whether

grafpy %ﬂﬂﬂlﬁl&fbtﬁéﬂ dﬂdﬂ@ Npnedfl the )t iasgnesubstituted
Skel %OQ@B %x;hsugﬁglghr’g%ha&g%gyl g;gf;%&g%g% SF&?E)?Sf:F\J).ztsuted
'phéR@Z.@385&8fnaphkle@rbOpRSilEgthsm@ytbéut@@ rsgrtet it group,

al]éai@it)fafmgﬁggt%?ﬂgegrn%p%etiy C(%le%{ %'I‘Iyo attlpé/éj& Bgﬁﬂgyl group,

rou er ocyc
phegragiir val kaeyrgralyl aﬂu@auw&aﬁ @bgnaarcyllr@tlh@roum alkoxy

sukgsrt%bbt(btteﬁ{ ﬂdﬂemé?ﬁ{ﬂﬁ)'l YA, R Is AU ut@Khenanthryl
supstitute
group, heteroaryl group and silyl group. n is l.or 2. A is a

heterocarylene group or arylene group with a carbon number of
6 or more to 12 or less. Any one of the R to R? and any one
of the R®*® to R*® are used for linking with A.

Among these substituents, an alkyl group denotes saturated

aliphatic hydrocarbon groups such as a methyl group, ethyl group,
n-propyl group, isopropyl group, n-butyl group, sec-butyl group
and tert-butyl group, which alkyl group may have a substituent
or not. An added substituent in the case of being substituted
is not particularly limited, for example, including an alkyl
group, aryl group and heteroaryl group; this point is common
to the following description also. The carbon number of an alkyl
group is not particularly limited, being in a range of typically
1 or more to 20 or less, preferably 1 or more to 8 or less in
view of availability and costs.
. A cycloalkyl group denotes saturated alicyclic hydrocarbon
groups such as cyclopropyl, cyclohexyl, norbornyl and adamanthyl,
which cycloalkyl group may have a substituent or not. The carbon
number of an alkyl group portion is not particularly limited,
being in a range of typically 3 or more to 20 or less.

A heterocyclic group denotes alicyclic rings having an atom
except carbon in a ring, such as a pyran ring, piperidine ring

and cyclic amide, which heterocyclic group may have a substituent
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phenyl group, al koxy substituted phenyl group, aryl
substituted phenyl group, naphtyl group, alKkyl
substituted naphtyl group, al koxy substituted naphtyl
group, aryl substituted naphtyl group, phenanthryl
group, al kyl substituted phenanthryl group, al koxy
substituted phenant hryl group yl substituted
or BﬁénanTh?yFarBPBuBumH@FePgaFybeE?695Y8ﬁ6C59F9PPgFéuBOt
parfiicslbrofy 2imAtiesl, abehateinasyt&nge g6 PUPyOIcAL Y ENr more
fo % oup th a carbon nunber of 6 or nore to 12 or
One of the R19 to R27 and any one of the
RﬁsaﬂaeRSI greupsedndoes | umka ngraw ¢d A i preonige thyelsecarbon
a g denot es. sat.ur
T R B R BBk o BOa o Cort e o eIy iRy, =1L
groelphymdgb@@ptdlerwﬁ{ @xAurgr olg.ch sapremmi  IRBUp mary tmtvgel a

subgrt%raen%e%rb%xl Ot Q& Pca APEN t St OHt Y &{%em §J}oup is
group may have a substituent or not.

“OtsBB§tt|lFﬁ‘éﬁtrllyn iffe teds e D6 Neilfy 3 AiFS19S lﬂfe&YH1§arJr61Y 2 to

20.particularly Iimted, for exanple |nclud|ng an al kyl
roup,, aryl gr.ou and groar rou hi.s. 0|nt i's
goﬁ%%&oﬁ%£%ﬁi§14%q%ﬂm aéser M %a §%Eﬂfhé’éér “on
hydmorbeibonf gmu@lsk)dont@rlmuplg ) mmuh;i@r thool ,arducH ias teed,
of,, I r tQ
cycﬁ%?%gte%g?edyg%% (Yé%ﬁﬁ%?ﬁ%? i£§y§r1<¥ g&ﬁqﬁexenyl
grogpai wabphu @yChﬁaléégvé gmotezyenadalh@yfle gr upsHehuers or not.
%Néﬁﬁ@ﬁ&h@Eb@ﬂﬂéﬁb@%ﬁé@%ﬂgﬁﬂhréﬂéwﬂi1§H591@%ydrocarbon

cycl opr opyl cl ohex I, norbornyl and adanmant hyl
IO EﬂnE%Pbﬁﬂk‘% bR Vel £ S GPsEFELBHL %?O‘i%'t which
alkVhelcgrbap mwrrbﬁre afsabsaikyéngr@umonort The ¢sriv@t number

artlcul r nmted bei n ran |caII 3
of IPa%D yﬁ g%BUBr“ﬁeQE-pﬁfﬁ% d%f%l gg %up denotes range
of éWP@Y@ﬂﬂd K fgs APavi ng an aton1 except carbon in a
ANNG1 kSXG Ny ASuR dRWRR s Ffct PHRSL i NGd 'J.ngh@@l‘ij aliphatic

LB % MCh L oEXGLIC Sraup Ty have & v as
an@tﬁmiﬁ@awﬂﬁAétgbawgﬁdumahdpmopoxygroup,whlchallphatlc
hydrocarbon groups may have a substituent or not. The carbon
number of an alkoxy group is not particularly limited, being
in a range of typically 1 or more to 20 or less.

An alkylthio group is such that an oxygen atom of an ether
bond of an alkoxy group is substituted with a sulfur atom. A
hydrocarbon group of an alkylthio group may have a substituent
or not. The carbon number of an alkylthio group is not
particularly limited, being in a range of typically 1 or more
to 20 or less.

An arylether group denotes a functional group in which
aromatic hydrocarbon groups are bonded through an ether bond,
such as a phenoxy group, which aromatic hydrocarbon groups may
have a substituent or not. The carbon number of an arylether
group is not particularly limited, being in a range of typically
6 or more to 40 or less.

An arylthioether group is such that an oxygen atom of an ether
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particularly limted, being in a range of typically 2
or nore to 20 or less. An al kenyl group denotes
unsaturated aliphatic hydrocarbon groups containing a
doubl e bond, such as a vinyl group, allyl group and
but adi enyl group, which al kenyl group may have a
substituent or not. The carbon nunber of an al kenyl

bongr pfipansaryibethart geavariy $wpsteutedingth m aSLrJa%gwe atom.

AroRbthi¥Phoalkb¥aZzbbd g2Quph GYC|a0R |t HETO Y ARNHBS have a
unsaturated alicyclic hydrocarbon oups cgn%glnlng a
subggablrenhoRt, "Such T&E §3TEQR| BPBATEMS gt 8gylether group 1s
notcyakrepentiadiignylimdred) &edneydrmohkexeaenyje grioupypiwdidly 6 or
morgyg%ogkkenyhegroup may have a substituent or not. An

al kyny Sfoup §énotes an unsat ur at ed al i phatic

Aydroyar gowupg demg tesn aiomartg: ca hyd sl diomd, g agich as
rﬂ—‘ﬂtfi , H A , fsgqetelel! AtAryl ,
apsu stgkgé%tqgr no¥¥Q#%€WEZ$%%ﬁ¥%ﬁ%ber Eg?ﬁggﬂglﬁyﬁ¥lgroup
terghgnyli §TREP Pact PyFeaMly AHMR-edAnbeirg PRCOHPr BRgehave a
sub@k it¥Rheéabkyndtt 0 2 AKX ouwE danat-os ]E:,aup is not

functional _grqups, in which aliphatic ydr ocar hon
par g T are LOGHAEH t MEGGh Hin RIS R Y & to 40.

pehl@xy ogirglp g refufo Xie nit@) aattthairiap o potmvidy cin atom

al iphatic_ hydrocarbon groups \ a tityent
e ot sy, O ah Se) (Pt ¢ ehenyl
gropart pealzadlyy dineiuped pydidyg dneue - angeradfinwlpigyatuy and

carBhzBBLE §Pokl, QJk%ilcerrc'%et'r%'}o%lrlé%il ggggpgﬁ:ﬂ“@laiv% suahhdhdtuent

an oxygen atom of an_ et her n an “al koxy group is
or ggksti Tted2fPPh BUBHPFuPfafoRLtRICRYIL0SEPHEN 1§r BAS

par@h canaahkyntifiie <gr,owe ifRY itave raargddsdf ttugitcaldry Motto 30.
Th ﬁarbon nunbe ofegn al kyl.t hio grou .ig ot . nd
BaPEloFea: P O Mt S ol TS (AHGE 0T 1 i 1y 2

ioddnenore to 20 or less. An arylether group denotes a
%UQ%E5%%@h %&%%%,i%éMﬂd§}1 group, oxycarbonyl group,

carbamoyl group, amino group and phosphine oxide group may have

a substituent or not, for example, which includes an alkyl group,

cycloalkyl group, aryl group and heteroaryl group, and these

substituents may further be substituted. '

A silyl group denotes a functional group having a bond to
a silicon atom, such as a trimethylsilyl group, which silyl group
may have a substituent or not. The carbon number of a silyl group
is not particularly limited, being in a range of typically 3to
20. The number of silicon atoms is typically 1 to 6.

An arylene group denotes a divalent group derived from
aromatic hydrocarbon groups such as a phenyl group, naphtyl group, -
biphenyl group, phenanthryl group, terphenyl group and pyrenyl
group, which arylene group may have a substituent or not. The
carbon number of an arylene group is not particularly limited,
being in a range of typically 6 to 40. In the case where A of
the general formula (3) is an arylene group, the arylene group
may have a substituent or not and the carbon number thereof is

in a range of 6 to 12 including a substituent.
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aromati ¢ hydrocarbon groups are bonded through an

et her bond, such as a phenoxy group, which aromatic

hydr ocarbon groups may have a substituent or not. The
carbon nunber of an arylether group is not

particularly Iimted, being in a range of typically 6

or nore to 40 or less. An arylthioether group is such
PhAe &R o8XYdERatbRIBIdaRrC B hiet 17 ateRAYIDSER1BEARNCSf I rom

aro@d@zt@rcyb@bﬁﬁé lgé@ihgglail subst bkubpd c\!\éik:)"blflh%ﬁdcwlésabofﬁranyl
| caroon grou S | an a et ner ou

Ir o 1 R SRREsy A0 Bl e iin et Al
quiaoplietylegr gupapd sarmzob;al iroulpardtyi ¢h rrietedpahr@il@@ei droup
mayg P%Sz'%ggle% RIS ALY & Yor MORE t%ar%o%r oG ok %ry'

f
otes aromati ¢ hydrocar Son groups such as
hetgiyomyly lgneuprowp gist yot @a@@p,cu&apﬂ@'nyimgt@@p being in a range
of Q%ﬁ@@tﬂrylz ¢Pwy, terphenyl group and pyrenyl group.
An“aryl group may have a substituent or not. The
Ay 5k Yilu s tofE W chidie Tyt o fF QU rRNOYRE 13 GeiterYY group
suﬂéﬂﬂﬂdﬂ&j@ﬁtﬂgﬂkﬁzaoﬁénﬁénQEOEMQé$ﬂ§wg§oh9 4hd Ahe number
eroar roup, denot es ar roups havin
of A8k Skbupd CArHOR FrrRs Phgl SUCIPHS P PuPAngPe® and the
kingr aufp,thidn apheibd thgy aume @)(tazﬁlﬁ/ﬂerga‘rﬂup, pyridyl
ro y. C : '
i Sl PR A T R Rkt S L oroup
sub@atrltmwemnﬁéﬁl ctfhea amve:—@amﬂ qresup likoiotgroup, and the

num‘P)%rxt b‘f%@kb)&y' GPbES. 1 PING kAngel 8RIE N R €8l EYoR less
gen a om denot es fluorlne chl ori ne,

an%lt&‘ﬁ r\%méind) M &a ya Rearisnyiang s, didar it - gr oup,
@hy(éﬁlfyﬂons)dbsgﬁ@:liﬁ,ed qafebwm)drcgrgmdbn@damth qsmpyprtgiroup

sub?s 2 &%ﬁ?%ﬁ%ﬂ& émg%\éﬁlegaﬁ Zc}%t uentancg tple niumber
of @y&ﬂoakhypSgﬁéupn @rw¢n@¢ou®1aﬁufW@K@r@&r?logrbﬁp§ and the
kinkd@%e t neb kit HeNtfeMBYmEULLNEE FREraHPSTifil &thrbon number
of an aryl group is not particularly limited, being preferably
in a range of 6 or more to 12 or less.

An alkyl substituted naphtyl group denotes a naphtyl group
substituted with the above-mentioned alkyl group, and the number
of alkyl groups is in a rénge of 1 or more to 7 or less.

An alkoxy substituted naphtyl group denotes a naphtyl group
substituted with the above-mentioned alkoxy group, and the
number of alkoxy groups is in a range of 1 or more to 7 or less.

An aryl substituted naphtyl group denotes a naphtyl group
substituted with the above-mentioned aryl group, and the number
of aryl groups is in a range of 1 or more to 7 or less.

An alkyl substituted phenanthryl gfoup denotes a naphtyl
group substituted with the above-mentioned alkyl group, and the.
number of alkyl groups is in a range of 1 or more to 9 or less.

An alkoxy substituted phenanthryl group denotes a phenanthryl
group substituted with the above-mentioned alkoxy group, and
the number of alkoxy groups is in a range of 1 or more to 9 or

less.
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A silyl group denotes a functional group having a bond
to a silicon atom such as a trinethylsilyl group
which silyl group nmay have a substituent or not. The
carbon nunber of a silyl group is not particularly
limted, being in a range of typically 3 to 20 The

Qynberl sugI lgope ena ICaII o gs henanthryl
aryFeHe gr oup dend va gr up erlvedF?

groammblsclhydledcmbbntlg& @mesmta@r@%heWI ggpopp, and the
?&QU rougbp%r‘i’ﬂl élr:‘%ﬂ-g %*fe'iaekhﬁl%kegwuﬁ’or less.
terpheny

nd pyrenyl roup, h aryl ene
dVb@@qﬁﬁﬁQQﬂﬁaQPmﬂﬂkﬁqtqﬂﬂﬁe%ﬂnqﬁﬁ byﬂﬁ?e(ﬂﬁQﬁﬁ?l formula

nwfoehe%r@eeartyhaeeng&eﬂpha§ RO§h p@ﬁim CﬂiBﬁ's\‘tablllty and

limted, Dbeing.n a range of t /pi C to 40.
exq%%@mrrees/&s&ran%& (5 ) SriFacens

skedrad@neargy wmlué]&cmgﬂaenesl@"lmmn reeyy ahaiﬁea@zothlophene
Skéﬁlstltuent or not d the gggggpéﬂy &r. thereof

i a range of |nc I%g a Subtt Jtuerﬂ gmﬁﬁﬁﬂ}e'
AmCO‘@l:heAehe 1r¢a7r)R| erd gheupedemetfle§oamdilual @htaye oup least

onéjgéggggeérﬂ{l@m QFnBHBté %X%&%’% Q@c‘!rhn%ﬁc%l%?ghﬁx%ﬂloalkyl

car as a fura group th henyl F ou
gr%spazalllspxgrwppmedwl §¥OUR; HARMoOIY ﬁyﬂoug’r%ﬂ‘é wroaryl
grdir’H bazot yht HHOUP £ 1wk §habel et aiylla@@re(wﬁo fRYréByellow
ubstituent or not. The car umber
Tt Saae Sesids SlGrh e oY A P end
exdelkentuuprahﬁlﬂgmm cally 2 to 30. An al kyl substituted
enyl L ti i
PHE B EE Rl EE¥ e derthy T3t iBhgeafid dbmua
al Ry igroupkeiabin aasm@ﬁget@fenx oepnepentedsbprtheggeneral
fof’i‘rﬂﬁé he) kihngiaf, E@eQ\zQ@XaB?lEB? é?”Pa\meéﬂﬁéE%f@tand\%ase

al koxy substltute phenyl group denotes a gr oup
of sﬁ%&ﬂecsdtsed Wit RERE 18P0V E- ﬁénFPSn@&“&Fﬁ‘&x?C’gF‘H&ﬁ (ghd *s
prefleerapiyrber ovfgeah kpom gryotpss ol daad lbange igleorluminous
effn%f%§é§5 or less and the kind of them may be the

different.
In addition, at least one of substltuents except the general

formula (2) introduced to R! to R of the general formula (1),
or at least one of substituents introduced to R!! to R'® of the
general formula (2) is preferably an electron-donating
substituent in view of charge transport property and durability.
Examples preferably used for an electron-donating substituent
include alkyl groups such as a methyl group and tert-butyl group,
alkoxy groups such as a methoxy group, and heteroaryl groups
such as furan, benzofuran, dibenzofuran, thiophene,
benzothiophene, dibenzothiophene, pyrrole, indole and
carbazole.

An anthracene compound represented by the general formula
(3) of the present invention has high thin film stability and
excellent heat resistance by reason of having an anthracene
skeleton and a carbazole skeleton as electron-donating fused
aromatic in a molecule, and linking the anthracene skeleton and

the carbazole skeleton through a hetercarylene group or arylene
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An aryl substituted phenyl group denotes a phenyl
group substituted with the above-nentioned aryl
group, and the nunber of aryl groups is in a range of
1 or nore to 5 or less and the kind of them may be
the same or different. The carbon nunber of an aryl
oup.is_not artlc ar | d bei n prefer bl 19
gro%ﬁ Wltén e OFB ﬁb %f %g? %glesge %h % R
R? w@btamwuped ﬂéﬁtytog%o@rejmcbioa haphuyg rgxblmp‘\ R'? and
R3¢ SUPSEIt Yt edwikh Lie abaug- #BRt 1 9ARY ]! Iy k nghouR, vé@@ of

t he nunber of al kyl groups iIs In arange of 1 or nore
avaigapigitive9d LAY RSO GibNd was® wap iyt hfduwp

deln@ﬁsSgeaaé}aﬂhEMEmg&aum Suksis bi"e@f@r*&l}:ilfé Hi'&rlew of charge
ove-nentioned a unber,

tra&ﬂ?&%} 8F885§ti>’sa’?‘§ tQXPaﬁbﬁ’Ro?taPJ&rl%F atdh ?So? Rhsgy lene
grofip haylnguhstduhdteid waphd )y lbhghglendegobeap ﬁuﬂﬁ@hﬁwﬁed with
a gg 8§psef%§§%%tfgéﬁjath %Heafﬁyf E“H“'d&%%d aégrbon n%mber

nber iI'Sin aran
of 1 czjrmrfmreetcvcﬁ Froredeend An andyry gubsprwmle@ carbon number

h le T, e rﬁgght rsMbstd t4 ed
of 1 %&agﬁn%zgégépﬁgh?%%%id§§ﬁkyI gf%%%, éﬁgpthe %%Lﬁgtr

SUbﬁftléIUr@ﬂtsgr Qpfarhthy lenea st suksit idgited ¢righoa group

sellessd Araal lé@r?@thl&Stdlthed;mwﬂH)d HrHh GRAMAS of 1
a phenanh grou substLtuted with th b b
or FRGTetftefit P n(]e g4l ﬁ Q2 hrd on%n%m%ewh rCgfeen number

of aI@DXWJQEGMpﬁ b8 l@sﬁ,ﬁﬂngﬁ f ok &ar’ Hsreelochedrfrom among

h
= ehEih SIS IS AR A Ul kol PUEREREDENG prenyn
gropipe ébbqé}’@msweﬁ phegwd\r@romd aryd swbabérubed phenyl

gro%&:yl nQEHHQ_SL §ohP k@a\fﬁf@%ooguﬂ)sgﬁt[@ﬁgst oal7k§I élﬁrcsscn:uted
racene conpound Tepresented by the general

“apf“&ﬁ’ﬁulgéouﬁ)a“& A S8 TSt |”d"r?hrFaYsl Fg R hidRd that
at Lebkstsvabidf t&?g,aerO e Cedn@ms? hesatsubesiistiaredewbyh an alkyl

groa$a§gQ of, Q%Mkke i nthrac gp%' o Skeleton and a

enzo Gran's onor a i benzot hi ophene
An anthracene compound represented by the general formula

(1) or (3) of the present invention is excellent in amorphous
thin film-forming properties and heat resistance, so that the
use of them as a light emitting device material allows a light
emitting device having high luminous efficiency and excellent
durability.

An anthracene compound represented by the general formula
(1) or (3) as described above is not particularly limited;

specific examples thereof include the following.
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skel eton as el ectron-donating fused aromatic in a

nol ecul e.  Anpong these, R11 to R18 of the genera
formula (2) are at least one selected fromanong a
hydrogen atom al kyl group, cycloal kyl group, al koxy
group, phenyl group, naphtyl group and heteroaryl
group, so that thin filmstability is inproved to
thereby allow a Iight emtting device having high
I[Ghendos leftbirciuéacy Jand excell ent durability. In an
ant hracene cgnpound represented by the.general f.g
(o3, 'leeraIkﬁ]y a subst jlent el ed

- af i's
preferably an el ectxg _donat|ng substi 0 in view of
charge transport property and durability. Exanples
preferably used for an el ectron-donating substituent

i nclude al kyl groups such as a_gethyl group and

t pa) - oup, | kox) such psg a nethox

gr ouq et eroaryl gr 5 ch as furan . \
benzo g, dlbenzofuran. “an.phene hefle,
di. phene, pyrral el iadol e and oe. An
at conpound r ) by the formul a
( POANS present i nvrehtiEoMHas hi gh )
stabi LAty and excellent. resi stape on of
havi r{g @n ant hracene sK- on and a

skel et™f as el ectron- ..m: f used :

nol and |inking thelap¥hracene skele ort and the

car zo:- skel eton through a heteroaryl ene group or
aryl ene
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10 TORAY 05011 group with a carbon nunber of 6 to 12.
Here, any one of R19 to R27 and any one of R28 to R37
are used for linking with A, R19 and R36 or R37 are
preferably used for linking with Ain view of
availability of raw materials and ease of synthesis.
the n al f.or Ia (3), it is preferable in view
ﬁ%ﬁé% rgﬁgpo property and thin filmstability
that A is a phenylene group having no substituents,
phenyl ene. group substituted with a group selected
from anmeng@-~an al kyl group _ywith a carbon nunbern of 1

of16b ® 6 or Ies@iand an al koxy grobp2wi t YA car bon
nunber Y1 or nore to 6.&¢ |ess, naphthyl epéy

havi ng NMQ#ubstituents, apht hyl ene group
substituted with a group “yel ected from anmongyan al kyl
gr oupyy ek ar bon nuphersQ or nore pesd ~AESS
and gr oup W on nunber . DI €
to 6 or | ¢ that R36 1S sel ected™F T ano

a phenylggmoup having no s#ystituents, al kyl w2
substi t Wk phenyl group, # koxy substituteﬂiﬂ enyl
group, aryl substituted p group, naphty¥~ group
havi ng ng bstituents, al “substituted PhLYd:
group and gkoxy substitu _naphtyl gr oup,

at | east oqe_of R29, R30, Rg3 and R34 is subs '-ﬂggb
' al/Kyf group with ai-non. nunber of 1 to &7
efte £onpound rep by the genera
1) or (3) of the" = i nvention is
excel | ent in anorphous thin filmformng properties
and heat resistance, so that the wuse of themas a
light emtting device material allows a Iight
enit g i ce havi 1 gh_lum nous effi ncy;apd
exce[l '[3% #dcﬁé#giam i t@g P ' .r acene co ?Jﬁ]ﬁ O
r epr eseflt e t he genera )| (1) or (3) s\
describea Jpove is not partioarg#ly linited; Spgcifi
exanples_”:v OW Nng.
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11 TORAY 05011 [Chem cal formula 7] [1~1 ~ [2] ~ - L3]

H ""CH3. 0. Hlnmo; Inp. ~:~ /. Inmo. H3GC H3 E~7
[8 [9] Lam 1, 12 TORAY 05011 [Chemi cal formula 8]

1102 . C17 [ 1. 01, HCCHF3. ... -1-11 .013
TORAY 05011 [Chemi cal formula 9] [1 6] ~.. [171 [1:8]

| || [21] [22] 14 TORAY 05011

8?§Fﬁl€éi‘l[ fig?rrm
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L23] ~:. ~.. [243 s [25] .[2612 | "'~ .. . H3I
[27] [28] [29] by 15 TCRAY 05011 [Chem cal fornu
11] [30] [311[321 i. - | :/ yyir S1'y NG&S
L33] - [84] [35] s I, .N~ [36] [37] .[3811.. f ..,
|l H3 H3 ..:.: 16 T(PAY 05011[Chemcal formul a

#%]he[mB%?qd_ [f401 [14 ZIlZIO [4.21 HC H3 H3C CH3 H3C.cH3 '

15 TORAY 05011



[431 [44] [451. [46] HH .1 ~ 1 | CH3 [47] ,[48] [4J]
[50~ r HGC ' 1J [51] ,[52] ,[53] . [54] tiN-CH3. !.
| "o COO 17 TORAY 05011 [Chemical formula 13] [55}
[56]... [57] [58] HgC H3. H3 H3C -CH e H3 [59] [60]
[61] [62] 1C %10 ~, 05 -Dol NC. Il . CH3 I I ' |
L H3C i ¢;H3 H3G |.1 . .r-Hy [63] [64]
[[(’%ﬁe“[léé‘]l for“}uladﬁ] V' c~0 H3 ' CH3 18 TORAY 05011

[ hgm cal or mil & Al [57) [681. [69] f570]

16 TORAY 05011



CH3. HgC.: PH3 HA H3CFH3 H3C H3 H3C H3. d' S. H3C-

H3. 1. 1 1,9 L1=1it | '- H3C 113 H 3 H3C CLCH3

03 [711 [72]. [737 I~ 1 I i I I r' Jr H3C5. PH3. -

.. HBC~ -OH3 H3 H3G- 0"CHg [74] [751 [76] [77] ~

JIrtiJl,i:~II'(CIIr.I A S B R
19 TORAY 05011

H3
I[Cifllélniclcill' f?)rm‘ula 1@%H CH.
sl lad ta1
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[Chemi cal forrmula 15] .[78]: [7.9] [80] [81.] I. I 1
| ~ CHH3C-C-CH3 UCH. 3 CH3 3 [82] [83] [84] [85];
l. 1 .. CH3 H3C.=C-.CH3 O CH3 :.CH3. [86] [87] QqTO
I CH3 OCH3 | I. I& A i 20 TORAY 05011 [ Chemi cal
formula 16] [88] [89] [90] 191.1 Iti Ino; I I:, |

- C, I 93 94 95 HH i-.CH3
T%géﬂlgﬁcﬁ%%a%a?]] %97% %98]1_.[[9]9]: MH . OB,
Mest . L 1. [sel . _ :

18 TORAY 05011



21 TORAY 05011 [Chem cal formula 17] [100] 1101.1

[1021 [1.031 |.. | H3C Hg -C-CH CH3 CH3 [104] [1051
[1 061 [107] H3J...1 CH3 .. . H3CI 'CH 3 CH3 H3C
0~CHg [1>08] D 09] [1101 . [111] I~1 _ ~I ~I | H3

OCH 3 [Chem cal formula 18] 22 TORAY 05011 [11.21
N . .. -CWB L~~~ 1,
%%lech %Orf“ul@-lg._qHSC C—CH3 CH3. 1 51 01161 [1171

Ct§7]’ B IR S L [70]

19 TORAY 05011



H3C CH3 H3C CH3 O-CH3 1..1 [1181 [;1.19] ["1201 H-H3

t HI 1 a~l | O p.CH3 23 TORAY 05011 [ Chenica
formula 19] [1211 [122] [1.231 [124] NH N. .. | ~
H3C CH3: HgC CHB. H3C Hy. H3 CHg i ~. H3 CH3 .. N3
raC Cis [1251 [12517 [1.27] [1 28) 1yt 1 i NN
H 9C il 31 . s CH3 (JH3C H 3C
SR 129] [1 30] [131] [132] f. N

Liga - : X [7_91

20 TORAY 05011



HBCCH3 " .° H31 CHI. i.. $! . i. ~. CH3 CHS3
CHH3 CH. H3C3: H3 l. I ~I CH 24 TORAY
05011. [Chemi cal fornula [133] [134] [135]. t i L

H3C CHg H3C H3 55CH3 CH3..: H3 CH3: H3c H3C' CH3

N TS =
O
w —

[136] [13,] [138] ti ' 1 f I L \ I\ "~ .\ ice" ~~~
£ 40]. 11,411 .4 143 N Cl ..~ H3C
E[?Chrﬁ‘rlﬁcaljl %%@%EOM] [CherrngaI for rrulr ar 21] oo

Utagft L1451 fBifo] ool [91]

H3C-G-CH3:
"CHy
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N.:.. N [.147 [148 [149] .N. | ~ 1 [1:i50]

[1.:517. . N.. .. I~ 1 A known nethod can be used for
synt hesi zi ng an ant hracene conpound represented by
the general, forrmula (1) or (3). Exanples of a nethod
of introducing an aryl group or heteroaryl group to

a{b}?ﬁ(}&i@aaic%%ﬁkﬂ ﬁ-p]n include a nmethod of using a

coupl'i'ng reaction of 'hal ogenated anthracene and aryl
or r18gj eroaryl ;@,{_] reagent uy pal | agll urp; eaf al yst.
ancg" n'l'S"ckeI cat gF’ys‘t-‘, and a ne ﬁ)ﬁ% of._usi ngqﬁg\%%j
dehydr at iyoRy condensati reaction ocetyl group

substi tutygd ant hraceneyand aromatic ﬂF no al dehydg,
whi ch as are ) ted there o@l§6 TORAYL(QS
Exanplled ofa nmet ho troduci RgFan “&fyl carbazol yl
group fo . an ant eng_skel et op.ifaclude a netjho

usi oy oypl i ngon of N  ed ant h A
and bazol eborfonic acid undér "pal | adi um

cat al y&t and ni ckel tal yst, and upling rekgt
| s-aci d and hal-vgerat ed H3C-C-CH,

aryl carbazol e under gual | adi um cat al yst and ni ckel ¢u,

catal yst; and a nmethod of using a coupling reaction

W th_carbazol e upder. palladi um catal yst and_copper
ca&épﬁﬁt at{er i ht¥¥ducing a ﬁgﬁgge aned aﬂ&p7 roup.
on.J an [

i nvén

?__K‘;B
: -“-(_:at ho

{Chemical formula 18]
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emtting device material interposing between the anode

and the cathode. The anode used in the present

invention is not particularly limted if a naterial

capabl e of efficiently injecting a hole into the

organic layer, and a material with conparatively high
rk function is preferably used; exanples thereof

Wﬁ Ade conductlveﬁr‘@ial oxicdes sucdH1& tin oxi de,

i ndi um oxj {i de and indiumt |,xi de

8, indium zinc

(1TO al s such as golcf.; Ver and chrongy,

I nor gani g ,c@nehsct i ve mat el d dch as copper ndicde
and copper Usul fide, or onouctlve pol ynmer g~susdr as
polytﬂbophene polypy' ‘ol e and pol yani | i These

el ect mat eri al s A|yxpe. used singly D

pl {Ts -by | ami na ~ M xture. The nce of
t he i's preferred to supply current™ ¥ufti ci ent

] v ;e, and
| ow | stance is desiFfable in view of
consunption of a |ightHenitting devi cenydorcngxanpl e,
an | TO substrate of 300Q square or |ess fuéletions as a
device el ectrode, and the wuse of a | owresistance

predyict of 100Q squayggyor . less is p@rtj cul ar Iy
- s

deS| rabl eff& the reason .t a sub e of

appr oxi matyeKy L1052/ squar e 1.presently be supgplni-g@
The thi cindbg of | TO can "F'%nal ly be sel ef d"
accor dang i "h  resistafee values and i g equently

used'vveen typi cal [y} ‘ to 300nm In _eler to

“$ubstrate. 4 ass' subst rat es
\on-al kali gl ass @

he substrate. Thethi ckness
'f preferred to begssufficient
a

O O
eEC ¢ rg:ass substrat &.f
te ¥ strength, that %s» 0.5 nmmor

for® ai ni ng mechani c
nore. Wth

el (1€ [120]
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\

regard to materials for glass, non-alkali glass is
preferable for the reason that |ess ion dissolution
fromglass is preferable, and soda-linme glass on
whi ch barrier coat such as Si02 is applied is also
commercially avail able and thereby can be used. In

ﬁggigkggi %Er%peaaqg e functions stably, the substrate
€ ass or exanpl e, the anode may be

[5““291 mis ﬁ'of‘séiéﬂ aurarty Hlea, such iﬁ%ﬁn”g "

gm met hgd —gpuy t er i ng=netod and
B : syPa¥'s used Yot Rh€ cat ho
I nvent ) are not phrticularly n1ted

l ance capablle efficignty |nJect|nk
| DU, @ ' -

.i nc, AR A HER . ,
Aot assi um cegium caIC|un1 nd nagneS|UH]'aqq5 H3
. Q devi ce
per f or nence by i ncr eas hg el ectronylRj ection 3
efficiency, lithium sodium potass cesi um
cal ci.um magnesi um or alloys containing these |.ow work
f[ﬂrﬁﬁ]l on netal S2ofle effect i vel1@dwever, genkraglly,

wor k. pmg metal s .are frequently'
B4 n the ahpiisp »re, A t hat preferab
exanmples include a ngthod of aqf el
havi g i gh st abi | i {yJby dopithgyth Ray Fh
a very¢smal | amount gt |ithiuffie -'gngslun1(1_nn1brfﬁ?gu3
| egsate~~hndi cat | -~\-e'f|In1t_' '-*-q%r f BTSY ™ "cn,
vas GHBi or Oitganil

| ami nating of netal sYsuch as platl'-n1 gold, silvergy;,
coppeﬁm3|ron tin, al®m num and indiumor alloys u3|ng
these netals, inorganic matter such as silica,
titania and silicon nitride, and organic polyneric
corfpaghds such ag1g0] yvi nyl [131] [is2]
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al cohol , polyvinyl chloride and hydrocarbon polyneric
conpound. A nethod of producing these electrodes is
not particularly 28 TORAY 05011 limted if continuity
can be secured, such as resistance heating, electron
bean] sputtering, ion plating and coating. Wth regard
%h%mlc%Htf% n@cﬂevice of the present invention,
4 or gani c Iayer formed froma light emtting
deV|peyﬁater|al contalhuyg an anthracene[cmﬁpound
' L forul a (1) or (3

light e y device nmat A scorresponds 4 of eyt her

of an o.j~;t which emits for# itself and an obj ¥

whi ch asJ'a s light em ssiop¥hereof, and ﬂﬂiies a
conmpound N A qgge% in light ég _speC|f|caz/<;.-:CH
correspgno; 3. be"a hol e tran; CidYOsmat eri aby Lo 7N
| umi ﬁﬁ]ﬁ tHsi al Hs@nd pn’Cts ansport 0 CH3
mat eri af’. "TTh& or gani qutayef” donposing a 1ight” e i ng
devi ce of#tthe present | mon is conposec :

| um nescentd:ayer havi ng at-=keast a |ight A Ng
device material.. Conposition exanples of the or gani c

| ayer include a conposition consisting of only the
| um nescent |ayer as well as |am nated conpositions

spfds] as 1) houeebﬂansportlng[hggprlluntnesceng13g]

| ayer/ el ectron transa,rt Qg | ayer, 723 nescent
et ' Iayer-»ﬂﬂ./'hole N
Iayer/lunmnescent of the %
|y be either a nnnolayer

tilayer. e case mhere the hole .
transpor ing layer. gnd Xl the el ectxd por t i ng
P armul ti | iy yers the“srde
conta i Sde are occa ionally

njecting | aye nd an el ectr oy
injecting! layer, respyetively, and aJhole injecting"
materialland an electrion injecting material are
included in a hole transporting material and an
electron transporting material, respectively
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in the foll ow ng description. The hole transporting
| ayer is fornmed by a nethod of lamnating or m xing
one kind or two or nore kinds of a hole transporting
material, or a method of using a m xture of a hole
transporting material and a pol yneric bindi ng agent.
hole nsportj.ng layer may be fornmed by adding
4% §%ﬁt :%ﬂch as iron (111) chloride to a
hqhe4]ransport|ng nmitegl al .  The hole[nﬂahsportlng
_nater=.‘_y \not partlc;;s\f Jimted if=g g@apound

'Ijéisﬂgtgi:

5N4phenylan1no)brohvnyi

e

%) am no) tri phe

blscarbazole derlvatlves such as bls(N-aIIyIcarbazoIe)

or.. bi s(N-al kyl carbazole), heterocyclic. conpounds such
&1 W E [Eﬁébound

Y pyrazoline deki4®@t 1 ve, stil bene

an derlvatl

S@s a side chaln y»_yrene derlvatlv.y'

t he je-nent i oned sas a side che
pol yt (3 ,onquorene
car bazd n “the present
the | ¢ either of @
and asyark : et 0f“which is for

| umi nesceént material havi@dia host naterg

dopant nmaterial as a prisaf -
| um nescent material may -be either of a m

A known méthod can be used for synthesizing an anthracene
compound represented by the general formula (1) or (3).
Examples of a method of introducing an aryl group or heteroaryl
group to an anthracene skeleton include a method of using a
coupling reaction of halogenated anthracene and aryl or
heterocaryl metal reagent under palladium catalyst and nickel
catalyst, and a method of using a dehydration condensation
reaction of acetyl group substituted anthracene and aromatic

amino aldehyde, which examples are not limited thereto.
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.and a host material singly. That is, with regard to a
light emtting device of the present invention, in
each of the |um nescent |ayers, only one of a host
material and a dopant material may emt |ight, or
bot h of a host material and a dopant material may
em-t %ht mggﬁ:h of a _host, material

Exam les o trodu agggcarg EOE royp to
m?t e Of e| tnher onenlgl na or-a con%l na¥| 0(1;1 11!
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material nmay be either |am nated or di"spersed.
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reallatlv@ﬁi gﬂf: r?aftﬂmtne{w@rﬁrceza@@?Iah&:}léld@eimegﬁt or
ess, W respec 0] oS eria qQr ere
ATy AR 1 PR E A T 267 St SLeand e p R ER TRt s and
a nguErehiafy usph@@mmmpllwg hr eraggairath twal teh deilregy aied hodjer
palhﬂ%w%{a{%. RIS iy s S L L e
ha Jperefnertrest aafytlergrmtm/ltmjsdry an‘ohrnaganet ts ked efost.
W& ah- ert%b@ﬂﬁé}‘:@%%ns 1%%&0%\%'&%59&@@{89 1*?NtBerresent

general formula Q) ro rlate%/ used as a
inveifiies denexpardries 1of deéelidfwreééﬂlam ghexamples. A

1ligfd i@ idevideeiek bhﬂetﬁéeﬁf?@éehﬂvﬁrﬁé@@lop{\ 14 gmmposed of

devj ce_ nat of the resent invent
at FEprb AT A00F w3 b O BRIT AR Cone Y REB ISP e Light
em:rteasumdeﬁrlcefm&tengait niretrs:epéssgm bemivesdrotthienahbde and the
cat$dr region, and can also be used as a material for
a green to red light emtting device and a white
IThghienediet tbag dewvilte PrAseatt hngeanéoncoaporihdasft ihelarly

llrrF_’Lrt?e?ﬁﬂ.tf 'anM§EElrQQl”@¥pQElHS§§ é‘§f§c£’@rﬁ"@ﬂ @éﬁﬁllg a hole
riateiy as a host material %/ reason of

1 R BRESPhErLATE B PPESEPanTLEY | G et et T3k hion
woroa‘ fam cemitdr aice per edfeamainind useat ;e sevdngd e byt Hdree e nerclude
con J% &é%a?ro£§3e$&uﬁﬂpagr@f§Q£<cﬂ%egkhgﬂnﬂéxide, indium
zinc oxide and indium tin oxide (ITO), metals such as gold, silver
and chrome, inorganic conductive materials such as copper iodide
- and copper sulfide, or conductive polymers such as polythiophene,
polypyrrole and polyaniline. These electrode materials may be
used singly or in plurality by lamination or mixture.

The resistance of the anode is preferred to supply current
sufficient for light emission of a light emitting device, and
low resistance is desirable in view of power consumption of a
light emitting device. For example, an ITO substrate of
300Q/square or less functions as a device electrode, and the
use of a low-resistance product of 100Q/square or less is
particularly desirable for the reason that a substrate of
approximately 10Q/square can presently be supplied. The
thickness of ITO can optionally be selected in accordance with
resistance values and is frequently used between typically 1060
to 300nm.

In order to retain mechanical strength of a light emitting
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not particularly limted, being preferably 4.6 or
hi gher to 6.0 eV or lower, nore preferably 4.8 or
hi gher to 5.8 eV or lower. The absolute val ue of.
i oni zation potential occasionally varies wth a

measur i ng met hod, and ionization potential of the

resent entl on.is val ue . byme ur.i thlnfllm
aevREES et 84 RS B R o Bes s 48 PERRS R0 A efiren
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ere AN ant hrac
is eéﬁpommm@fccnaﬂéyplae@erltabllm@m éme reynples begf used. In

addmt)iﬂgl e; Pasfe FRALEL! §L§c£90ngest?aﬁplr39,prt'h%t §L1E§s%'§§ge need not

include fused ring derivatives as | um nophor such
be Qéaﬁﬁthﬁ@éeﬁéagﬁéepyﬁéﬁeanﬁeaméﬂhﬁg:ﬂ%ﬁmﬁg on a plastic
sub@@&b%@tiVEIﬁMthﬁ%f forming an ITO fllHliS not particularly

N, N - di hth 4.4 -di phepyl -1, 1'
i B, R e o N R S s R S G e i b 4, and
chemlllca(LSrqalcmabmnmbeh@Idum num (111), a bi sstyryl

Plgtrtie\fgél\éePE% e Qéﬁf%%' peng %e eé%&‘réﬁ’te ’ln%entlon

rapneny ene erivati lve, I vati ve
arec ogﬁapuamtd@nlul\aartluwéln@%@@h aZole SU@@rtua\m@teu y@pable of |

eff E’)é&%%'t@:@zy rllnq e 1911%r 'aYlate'l\é%t a7 M%Q%e tHer 'o\f%ta'n\i% layer,
cl opent adi'ene derivative, _oxadi azql e deri'vati.ve,

exa@ﬁllﬁéz SPETegdr PFRERGS L Ypy NGy er Stetder v ative, gidver-
coppelymersnsuchnaszand1l AR D0 lindiolny,phgmdrenen, lithium,

sod&hﬁXlﬁg%a%%&h at%%%uu °'%%%r§%99%%b¢98 n% uX@t%%% alloys
polyf

uorene ivative, yVvi nyl carbazol e
thegepifvat IVeommr ﬁ?(ﬂ ymmr@weﬁ@vaéﬁuwfcv@nance by increasing

electron injection efficiency, lithium, sodium, potassium,
cesium, calcium, magnesium or alloys containing these low work
function metals are effective. However, generally, these low
wofk function metals are frequently unstable in the atmosphere,
so that preferable examples include a method of obtaining an
electrode having high stability by doping the organic layer with
a very small amount of lithium and magnesium (1 nm or less at
indication of a film thickness meter for vacuum deposition).
An inorganic salt such as lithium fluoride can be used. 1In
addition, preferable examples for protection of an electrode
include laminating of metals such as platinum, gold, silver,
copper, iron, tin, aluminum and indium or alloys using these
metals, inorganic matter such as silica, titania and silicon
nitride, and organic polymeric compounds such as polyvinyl
alcohol, polyvinyl chloride and hydrocarbon polymeric compound.

A method of producing these electrodes is not particularly
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The dopant material contained in a | um nescent
material is not particularly Iimted, exanples

t hereof including conmpounds having an aryl ring such
as napht hal ene, anthracene, phenanthrene, pyrene,

tri phenyl ene, perylene, fluorene and indene and
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ma tiehiiaXarbhrereponal sditst )erlydl'teenzefneardm’bj\ﬁaitl wehich emits for
1ts%qxn8§hy%% ?6¥§FE”HH£’ andqLedS 4 ht emlﬁféon the¥eof and

phenyl am nop enyl etheny I phény
signifielsi g( popephhBenevalypy- Mphwlyt &y send bwrcifirally

cor%%%@%hbﬁn%c%kykﬁ@§ﬂ¢ﬁ@ﬁéﬁé§6%tﬂd§rﬁH%E?Bﬁlk“ﬂ&%&ﬁ%ﬁbent
derivative, stilbene derivative, aldazine derivative,

matﬁ%ﬂ@&n@?ﬁeﬁé3§§ﬁ0Waﬁnﬁ§SHﬂ4&%Qﬂnﬂ% o3 4- ] pyrrol e
der vabhave c aagewabmpo@@hgvat[Lygh3Uthlaslng device of the

predrdigs dbh Ay LT ahiE oo (2 s Desal i asgl YL BU Rl 2 e
leacanpl éxgbt éemhétedhg davhcasmaneﬂaamle Cérpagziot Bon examples
of Eﬂbagkgéﬂk ésgé?aEﬂkfude°§358$$os9%?95358$§1§PQ?? Of only

n aronmati ¢ amne derivative typ
theb}umlnescent layer as well as laminated compositions such

as N thdbpﬁ%ﬁﬂsﬂ&ﬂﬁrﬁ@ @%y@¥/mddﬂﬁﬂgﬁaﬁflfb é%lgﬁﬂﬁﬂr§n

referable that the
Crahsl ot 3% hekaTs A oTHILE SRRy tbr PTE( PYBChATT g Hipborting
layelreahdon) abogpt t ngnspbstihgehtyas/dopanesbehngsapere Each

of gggagﬁgvgf&gﬁ£18£egh%$y%%%q%?iﬁﬂp%lt E%eEQRoleéyer and

ant hracene conpoun sent |nvent 1 oNn
a mghetidyent | yIn fhet e atigr picbecdrabe e,tr@@aamretslrm layer and

the electron transporting layer have a multilayer, layers
thereof on the side contacting with an electrode are occasionally
referred to as a hole injecting layer and an electron injecting
layer, respectively, and a hole injecting material and an
electron injecting material are included in a hole transporting
material and an electron transporting material, respectively
in the following description.

The hole transporting layer is formed by a method of
laminating or mixing one kind or two or more kinds of a hole
transporting material, or a method of using a mixture of a hole
transporting material and a polymeric binding agent. The hole
transporting layer may be formed by adding an inorganic salt
such as iron (III) chloride to a hole transporting material.
The hole transporting material is not particularly limited if
a compound which forms a thin film necessary for producing a

light emitting device to be capable of injecting a hole from'
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dopant include a pyrene conpound having a benzazo
group typified by

1- (benzoxazol e- 2-yl ) -3, 8- bi s(4-net hyl phenyl ) pyrene. In
the present invention, the electron transporting |ayer
is a layer such that an electron is injected froma

an g%'&%d ng dﬁh %ﬂf%%%s{p%@élﬂg{ tﬁhae”%{b"fé ed Pretfe'x%ble
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mon@lm%cﬁsr@m Iat rsara&p@manm a‘ﬁjyﬂdrbe elean vdtiigh reonpos echof
teri.a t not_saq Nhi ectron transpgrii
above—lmentlo ce\(l:é‘ormé) OIS &S € CJD S&ias ny Iayépﬁq]l r}ﬂ?ﬁne’
polwhneﬂﬁm@hepolyfbueveneirgpkyvmnxﬂﬁwanhaamiﬁ agdigolatsiolane.

iI'?lcl:Hg?th | ngA ?n@@ﬂglgﬁanﬁlﬂg lluﬂutn%%c%ln%cié 8r nhaey be either

transp ayer 1n tﬁe resent I nventi o
of g|meRebAYEF aﬁfscb@rmpﬁ*@lﬂrﬁb’éﬂ aPitaed orhind dpetermad from

a lum3RsRcnitNghaltaydrs 1l ?naﬁ;qtngo%rtl'icﬁsiﬂ Hdvedidl tath a dopant
es thereof includin Eg ds havi n

I fuse
matgl):ﬂ.rr& aﬁgaa%xdl%li’¥ \F&%‘Tﬁf&e u@beﬁsgggt material may
be papheladeree raxd vamst bifagdmest anaenqmyﬂl amgirat depant mpterial

.andd%r 'h\é%tt' Yn%tteX:Q.' fl' %chxgﬁ A, 4‘ha*t).' sgdkvetﬂﬁmfle%g}%nxlo) a light
i phenyl, a perylen erivative perynone “deri vati ve,

eml@&}l’%ﬂr M‘?Vdérei Wt ithe prr?épﬁﬂthai'mvrﬁrtfel%rl%tqal@ of the
LurdWieReRe tdahHiwatyd, Vem ISUGheASf a host material and a dopant

material may emit light, or both of a host material and a dopant
material may emit light. Each of a host material and a dopant
material may be of either one kind or a combination of plural
kinds. A dopant material may be contained in a host material
either all over or partially. A dopant material may be either
laminated or dispersed. The amount of a dopant material is
preferably used at 20% by weight or less, more preferably 10%
by weight or less, with respect to a host material for the reason
that too large amount thereof causes a concentration quenching
phenomenon. With regard to a doping method, the formation can
be performed by codepositionwith a host material, and deposition
may simultaneously be performed after previously mixing with
a host material.

An anthracene compound represented by the general formula

(1) or (3) is appropriately used as a luminescent material of
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ant hr aqui none and di phenoqui none, a phosphi ne oxi de
derivative, carbazole derivative, indole derivative,
a qui nolinol conplex such as
tris(8-quinolinolate)alum num (l11), a hydroxyazol e
conpl ex such as a hydroxyphenyloxazole conplex an
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enzqu|no Ine ring g henant hrol | ne ring, |n1dazo e
by Fhﬁggen%;za%of@rwh@ ke afd) ©F ithe RYGSE nviengion is
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ot hiazole rin Qﬁégunldazob El g v 1
ev %e %‘ﬁ?’fwd??ﬁedé’zroﬁ(keerrﬁ A B OB eﬁa‘é?n & eV or lower.
Thehabeobaty|valiuw ot tuoiuaeiconpatemngal occasionally varies
le e ni : 1 e
wief R LA LIPS s U R0 ot B BResen
invgpbagncasbenyalhgdpygerashiringgen thixy déddm sieposdteghdo a
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inselrastneon ( AcanspmahuﬁgcabmbdtbyaRIKENMQKﬁaprIeLGD ) .

%h%”h{;é%%%{é/r{gﬂ%éé‘& [ e ngrxg b%gfnvg{ﬁigﬁ%@é& not be

exanples or a co ound aV|ng eroary
limited to only one klnd of an anthracene compound represented

by the general formula (1) or (3) of the present invention, and
plural anthracene compounds of the present invention may be used
therefor by mixture, or one or more kinds of other host materials
may be used therefor by mixture with an anthracene compound of
the present invention. Examples of mixable host materials to
be appropriately used include fused ring derivatives as a
luminophor such as anthracene and pyrene, an aromatic amine
derivative such as
N,N’-dinaphthyl-N,N’-diphenyl-4, 4’ -diphenyl-1,1’~-diamine, a
metal chelated oxynoid compound commencing with
tris(8-quinolinate)aluminum (III), a bisstyryl derivative such
as a distyrylbenzene derivative, a tetraphenyl butadiene
derivative, indene derivative, coumarin derivative, oxadiazole
derivative, pyrrolopyridine derivative, perynone derivative,
cyclopentadiene derivative, oxadiazole derivative, carbazole

derivative, pyrrolopyrrole derivative, and polymers such as a
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structure containing el ectron-accepting nitrogen,
conposed of an elenent selected from anong carbon
hydrogen, nitrogen, oxygen, silicon and phosphorus,
i nclude a benzi m dazole derivative, benzoxazol e
derivative, benzothiazole derivative, oxadiazole
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phdh@dﬂﬁkﬁﬁgnﬁjmamyrmﬂﬁpﬁe&y&qﬂabqnﬂ@mandmaﬂn&n@nb and

eriv such
d% Bﬁg%fﬁrlvaflbﬁﬁyF eyl % 33 I‘oxadiazolyl]phenylen
@enaomhazaaloeled@ﬁy\lah%é-Os1ghrpl"@s1ylanthracene and

5, 6N'1riaﬁl'2t-3ﬁlet%a§>h%|n%)1 htl'va%e‘het r' aZQ!o@npoQJ}E{?G{AVﬂd ne

deri'vati ves such at h ocup r0|ne and
hetfr@ﬁt?yé(allig)ﬁﬁwe%mﬁ%wm t@%ﬂ%@cﬁen%éﬁe as furan, pyrrole,

thilRheeQyi @cgllloll% @ef§1\1@|tﬂl\(1%r%l#@7 as, 9’—sp1robblsf1|lafluorene,
enz nol 1 ne 1 I 0Dl uor ene

ber R G s D e G njophene,

di b2 nEdfiu(E6, - (121d2rzdpiymirdic ) )phhnhrchhmihyie 3, oihvenyy
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a dmaphrhﬂ:bedzaeed@ermtws@mrwtyryl derivatives such as,
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. In addition henant hr ol | ne dlners such as
4, 41 "@lﬁ@‘(‘l(sfdlﬁ‘?é‘r?arﬁ‘ﬁ’rldl |Nné°h§‘“94 YA L 1bene, an
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derivative, stilbene derivative, aldazine derivative,
pyrromethene derivative, diketopyrrolo[3,4-c]pyrrole
derivative, a coumarin derivative such as
2,3,5,6-1H,4H~tetrahydro-9- (2’ ~benzothiazolyl)quinolizino[9
;9a,l-gh]coumarin, azole derivatives and metal complexes
thereof, such as imidazole, thiazole, thiadiazole, carbazole,
oxazole, oxadiazole and triazole, and an aromatic amine
derivative typified by
N,N’~diphenyl-N,N’-di (3-methylphenyl)-4, 4’ -diphenyl-1,1’-di
amine. Among these, it is preferable that the use of a fused
aromatic ring derivative having an electron-accepting
substituent as dopant brings more notable effect of thin film
stability offered by an anthracene compound of the present
invention. Specifically, particularly preferable examples of
dopant include a pyrene compound having a benzazol group typified
by 1-(benzoxazole-2-yl)-3,8-bis(4-methylphenyl)pyrene.

In the present invention, the electron transporting layer

is a layer such that an electron is injected from a cathode and
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1, 3- bi s(2- phenyl - 1, 10- phenant hrol i ne-9-yl ) benzene, and
a bipyridine diner such as
2,5-bis(6"-(2",2"-bipyridyl))-1,1-di net hyl -3, 4-di pheny
Isilo |e have so significantly high effect of

i mproving durability when conbined with an anthracene
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rials mxture with t

15 BRgbe. REAPRORtd. Pobreal 1EMns FBR Mg WEtaRears, trap are

caubetal st Bughf Bscal kaldunel metpalodad ialnkahdnesear thowever, in
] t

| | b d. by. mi xt h i th.
conpy At A on 0ROt BRP AP BALLT BILAPT O LTI AT Ehat (IFhE 2nd an
elelcayen,i sf ridte phetthhaiﬁqxlspdnﬁitregjlapeirngajpﬂaf plalylsya role
in ge§H8rEQFQBEE Bg §€£ REl%Q&gg %gag?f o?%?%gxgha%ode
frog¢ fﬂ-ﬁélagot/@ tﬁt@ltﬁléi@e@fl ay@@*ého@@rrpbtsh%t Fdqqqyirining, the

eff%@tt bE fhgnpi%’x} Gy 'l%mﬂ%toul@,aéff%iéﬁ!:y Béé@rﬁeeéjequ%llcgsa_t% the
resi st ance heatbF% de 05|t|on el.ectr

Cas&eﬁ&s it&F, CO8p & g2 F@é&@érwéFgc@ﬁﬁg FeEFédE °Znd
tra@@@blrmgn@Ebhﬁd,ltyt yRietakthpughe siogipasee bEata h@terlal with

sition or electron bean1 d S|t|on s refe ab
not. SBQHéﬁ}e e évon tran?QPrt %P %|1 cEnegs 0 E?h hole

blolcésyeugs l@arﬁmotcap@blluenmfe@ftﬁycaeaszdry pireveependi ag horie from
moviGg Sitsa%‘i% ?'n‘é%d%fd 'a‘émt'ﬂ%s ek Y %‘51%9 6% t&2d e 1%8% ron

i s sel ecte rom1l to 10 nm The I m™t hi ckness of
tra@é@ﬁrtépgtHéYFGnﬂﬁe§@§nPrP§§§F,lPW@“éP@&tron
Than @p.@l‘cttir@@ |t&’§ée)l'spa>ﬁt(i inighéaktelre atlr arspEo oM@ Heaydledtson

tra%spgrthay%%ﬁ§lgxgﬁ: ré Fgﬁiagy%#ggfycpsg%émgieg%%%Teof
including compounds having a fused aryl ring and derivatives
thereof, such as naphthalene and anthracene, a styryl aromatic
ring derivative typified by 4,4’ -bis(diphenylethenyl)biphenyl,
a perylene derivative, perynone derivative, coumarin derivative,
naphthalimide derivative, quinone derivatives such as
anthraquinone and diphenoquinone, a phosphine oxide derivative,
carbazole derivative, indole derivative, a quinolinol complex
such as tris(8-quinolinolate)aluminum (III), a hydroxyazole
complex such as a hydroxyphenyloxazole complex, an azomethine
complex, tropolone metal complex, flavonol metal complex, and
a compound having a heteroaryl ring with electron-accepting
nitrogen. _

The electron-accepting nitrogen in the present invention
signifies a nitrogen atom forming a multiple bond with a
neighboring atom. A nitrogen atom has high electronegativity,
so that the multiple bond has electron-accepting properties.

Therefore, a heteroaryl ring containing electron-accepting
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A light emtting device of the present invention has
the function of being capable of converting electric
energy into light. Werein, direct current is nmainly
used as electric energy, and pul sed current and

al ternating current can, also be wused. Current val ues

nltéeeexohgégwﬁl cﬁq glgtf RArL) CUF%Jn%leg' gftae%et%%aryl

yet shoul d be sel ect ‘hat “as nerg¥
ringoeen bt BN ARY G HHeoH (el t B9 ghtregen hnc ude a pyridine

rlngongy@‘ar’zaheom% PMRN mieQRSU M higON q@nhdliinet |rm?1g0f
he devi ce, enlkging device of the present
qulPﬁ€f§ tPen" 1897 é’k?pgﬂl]ﬁﬁ} NP 0dBd: FOrBREmpY EILdine ring,

bendbgpliaylfiae duaglaph@ganthrm&hmexram@bonna@@meﬂb ring,
oxaggigegﬁn n%&%ﬁéa%%ﬁ%e@ln S%% a%% L QJX ISt%g ole ring,

g are onaIIy spos g i i C€E,
thlﬁdSéZ@l@r rihg, | blea zioga zdilsplrdy gc hdeacodhs azed & raggs

bengxmaaa%ién@mgofantdh%h@né%lt%roﬁi@%%l%nql% es of the
8lxe s are determ ned by use thereof For éxanpl e,

u&8FRRGEaNaFiixg @ﬁt@@@fmydf niggs s ugtaitge congaining
elebi@bﬁabb)tefﬁﬁﬂgf elrl t@ogRna YN e hieMpFes caitd ﬁllwn&qto%r § sof

itor_ and tele on,
oredeRab i RorRESERaer ap Shtht B4 & Nl garoon,
hydcagenefnat fagge, Sixzeyedi, sphhycendnd phoaptbgpkay panaipound

havghéegspe@ekggﬁigggiggl%%r% %w%%r%%%r% n%%%d in the

nmonoc ixel's i red, green
eleaﬁQObraécapélagrraVe@pqm, uhsgham ﬁgmpﬁseﬁ@fcab@se)felements,

hascgboﬁlghsgi§¥trohntEQh§ 8§§§mgaag§ilﬁthQQJ9QQe%apable of
strip pe are typical ? fered drive system of

Slgflh&Cﬁ&it ¥x rﬁﬁlyw&é@efitrﬁéfﬂn&f Vlollr"ré‘g@equent ial drive

S’yéffém_‘la&fl@ a&bmp@earabfl X. ccbm;s\@urs@qmm@la dfdt\ée.:da&yl ring
St ruct ur Pron . howev er act Ive matr|

strlugggérgaSI onafﬁl/ngm)re excel ptll’I%OHSI (]oec% ( ocr?m&osed of
an gpemgnitngedraiact érost |ams>ng §@rdo|o>a1t, tiyslseogesed nti¢ riogen,

oxy@éﬁpeEEXl%éﬁdaﬁ@cgh@%ﬁﬁor%sth%n%ﬁ%deAaS%%%%Qh1%$§EQQ
present 1 nvention IS such that a pattern iIs

derf—aﬁﬁéaesob%Z%aaPé@ %‘i’/“p‘f%’i/}\b%slkiﬁ“clfé%té‘rllﬁzr%l& derivative,

oxadiazole derivative, thiadiazole derivative, triazole
derivative, pyrazine derivative, phenanthroline derivative,
quinoxaline derivative, quinoline derivative, benzoquinoline
derivative, oligopyridine derivatives such as bipyridihe and
terpyridine, quinoxaline derivative, and naphthyridine
derivative. Among these, the following are preferably used in
view of electron transporting ability: an imidazole derivative
such as tris (N-phenylbenzimidazole-2-yl)benzene, oxadiazole
derivative such as
l,3-bis[(4-tert-butylphenyl)1l, 3, 4-oxadiazolyl]phenylene,
triazole derivative such as

N-naphtyl-2, 5-diphenyl-1, 3, 4-triazole, phenanthroline
derivatives such as bathocuproine and
1,3-bis(1l,10-phenanthroline-9-yl)benzene, benzoquinoline
derivative such as

2,2’ -bis(benzo[h]jquinoline-2-yl)-9,9’ ~spirobifluorene,
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informati on and disposition of this pattern allows a
determned area to emt |ight. Exanples thereof
include time and tenperature display in a digital
clock and thernoneter, operation display of an audio
apparatus and el ectromagnetic cooker, and pane

bi a néaafrgg %utonggbhe The above-nenti oned 36 TORAY
ngb 1 Fix'ars plray “and segnent di spl ay may coexi st

2,5rhislié’ sd@e, @éﬁéhpyrAdyﬂght1eﬁrﬁnm@gh@évﬁcé1ﬂipﬂa£ylsilo
pES§§gEthM§nHEQva§1QEe ?bl% used as a backlight of
iS

"vari ar at uses mai nly used for
1, 3rRéspbrf pé e2of6’ﬁpr§@ﬁﬁgr9ﬁ§myll ) opngeng diassl ay
napﬁ@M&?@dﬂhéCBeQQeétﬂQb %ﬁbhlbbght fgr Igself a liquid
ysSta evi C cl QcC audl \'%
blSZE’Jt BﬁBbFVg pg zﬁ %Péﬁﬁ&?yr&sﬁf‘& r}é’ﬁ'ﬁnyl hosphine

ox1§att|rmlamdlfuémghphenahthﬂglﬁﬂ§|d&mefstbechpaesent

1, BIBVS?% 9 r?sFR gf% ﬁh%eu§e en e %pkllght of a

ay “devi'c 't hese, a
2, 7pbnséhaﬂOcphpuaethabdune-ﬂhwdhn@p®¢@@ﬂﬁmw afnd he

1, 3LBa§ro§r- hxﬁgéhgsleegﬂeﬁaw edh) 1\paere! m b%n%cf!g I ahly of.
|nner a i ghter-wel ght type th

blpEéh@éﬂFléhﬁﬁroﬁécéaﬁsbe prOV|ded EXANPLES
2,5HBLgi(Batyer, ot'hpip Q&@g ) i) PI§ NI Mhelth vax 3, @4@@$HMﬁ¥151lo

ef erence . t 0 ot limted thereto
te FaiBero 5ILEsam8tnd filoBadh 16F R AaRtGG durability

wheexanmbEsedenmthsahhanmhwbeEneotompommmomm@néssnﬁdme®y the
genkBalNg 2 SYS %9”?9 CQP"%}?S‘ pt &4 'aienve ton, o be
uation sod

eva I on S ructura anal ysis 1s escn
lncmeﬁsal1meNWRlﬂaéawéas@m@éemﬁbdﬁl@m@ﬁmﬂwﬁd sol ution by

?ﬁbngbﬁépﬁéﬁ@ﬂgkl%' afeEEWB @%gggofwﬂafﬁﬂ@ffgl bYs used

(a synthetic net
Sln@&ﬁpoﬁﬂa @T)°7\Tﬁ§§xfﬁﬁﬂ§H9§nFQﬁ %P%y%ﬂmentloned electron
traﬁspertibgtmbtgriﬁidlhapnbanmﬁéacbﬁenlﬁtﬁr@,Cﬁr one or more

klnéﬁ Pegfﬁégrgfgg{ggﬁCt9§$gport1ng &Et QP%%%a YR used by
mlxture w1th the above-mentioned electron transporting
materials. Metals such as alkaline metal and alkaline earth
metal can also be used by mixture therewith. TIonization
potential of the electron transporting layer is not particularly
limited, being preferably 5.8 or higher to 8.0 eV or lower, more
preferably 6.0 or higher to 7.5 eV or lower.

A method of forming each of the above-mentioned layers
composing a light emitting device is not particularly limited,
such as resistance heating deposition, electron beam deposition,
sputtering, molecular stacking method and coating method;
typically, resistance heating deposition or electron beam
deposition is preferable in view of device performance.

.The thickness of the layers cannot be limited by reason of
depending on resistance values of luminescent substances, and
yvet is selected from 1 to 1000 nm. The film thickness of each
of the luminescent layer, the electron transporting layer and

the hole transporting layer is preferably 1 or more to 200 nm
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0.33 g of tetrabutylamoni um brom de, 5 ng of

pal | adi um acetate and 40 m of dinethylfornmam de was
heated while stirred under nitrogen gas streamat a
tenperature of 130C for 6 hours. After cooling the
m xed solution to roomtenperature, 50 m of water

| NpReke e %?g‘ir%‘iie 0 less.
ot g%%ﬁl or orr%t %é:ne ttbgl){e%r om The cl)cl(rejgaﬂoc mayoe:ﬁr m%sss
washed twice in 50 mM of water, dried by magnesium

sulifiahe and dihereafdaicLHcand addit BHARK Ad ks the

The organic |ayer was purified by silica gel, colum |
funchioRatigPEImyY SRPaPAcuTh GAWER GhtHiST T 1% Yofdn 1nto
lig\Mgi.t ewhergshal difbetr e&ufkéﬁltoﬁs' haMYRyanakyWsas efletcheic

Qbt ai ne owder, are as follqws. 37 .TORAY 05011 1H
e e
used.34cirddntnyalihs In@7vqlesyg nvaBihs &é)gdc(tmpam-ﬂ)j,cularly
limgt%ﬁ,( hd ﬁ/@&ng 'o%l(aorﬂéo%q.e[c’gc]e&’\@% Méﬂc 'aeéj 12%1 energy as

ubl imati o er a pressure of 1x10-3Pa at .
posiséirger at Lees heappeoxs hirtelgh t760E by amfisiglenn tinn of power
con@iul t_suo@ln a%m,i@&qtﬂégf&%ﬁgiﬁ% .?s ? Ilgg}t t

em fting device naterial. ur i area% at a,

Redd @ FMEeh GSY 1< 54 himy liﬁa%e‘és.”é@%fbte]f%? ets
appwpirfilacatliyomseyd,s alr redangrl egnh D% HiGplafy efor displaying
: uri f.i_cati by sublimatiqn. Exanple 2 (synthesis of a
in %@r’%ﬁ&&né‘%ﬁ Sﬁgénonl}tn% nsocroéf“'& 5 g of carbazole, 50 g

& mbtrdxdisysdererizereich 3ty mofxloppferr pbvaiekay 819 1e
twelaiRASSHMGAIhonAIe And, 8. £ ; & Ofhsodi U SWHatLi ke to

~in 500 m of nitrobenzene as a solvent was heated .
disgHiave ChRinad@ tiinded AiMadsFeP atdfosiiia gt of the pixels.

ShapRipanat 4ieesobf20AE ke 2sdays. ddherrahé@roy NBsd ereof.
ni trobenzene was distil]|ed out under reduced pressure

For; §xpRBI Eaf 187 I HARIAHDT B 1¥DFS G HPHBNRT Hefe® (Hefefbde 2re
typllva ldgl wsledvds rf d 1 $ gl &yl g fima gelseardther actecent f atpgirsonal

con@ﬁt%\fa}pg{oﬁiit% %quj %@%éi%rhe)%@ma'pixels in the order of
mm on a side are used in the case of a large-size display such
as a display panel. Pixels in the same color are merely arrayed
in the case of monochrome display, while pixels in red, green
and blue are arrayed for displaying in the case of color display.
Inthiscase,eadeltatypeandeastripetypearetypicallyoffered.
A drive system of thié matrix may be either of line-sequential
drive system and active matrix. Line-sequential drive is simple
in structure thereof; however, active matrix is occasionally
more excellent in consideration of operating characteristics,
so that these need to be properly used according to the use.
A segment system in the present invention is such that a
pattern is formed so as to display previously determined
information and disposition of this pattern allows a determined
area to emit light. Examples thereof include time and
temperature display in a digital clock and thermometer,
operation display of an audio apparatus and electromagnetic

cooker, and panel display of an automobile. The above-mentioned

36 TORAY 05011



The solid was purified by silica gel columm

chromat ography and vacuumdried to thereafter obtain
9.16 g of 1-(4-iodophenyl)carbazole. A solution of 12
g of 9-bronoant hracene, 10 g of

4-tert-butyl phenyl boronic acid, 19.9 g of tripotassium

mat%hos Psapfay% %l r‘&’%ﬁa% gdté[s tyyrhg%%iﬁ‘i@tbrﬁ'ﬁh%esgﬁg panel.
&mwem@tﬁamdée\asc%0§dmﬁenresaa§ imerstrdd omhi s @referably

use%lt 'a%r %db%‘ii%gﬂltt %Qg%%rfito'iﬁ%s%lﬂ)%ra%a%hs%s LeAPghakyiEnel is

for 5 hodrs. After cooling the solution to room
malﬂéh‘p‘é?%@ drog, therurote wét BRPHA%I A Betidd tiHer efo sigplay

devhiickt ?hﬁghbabessllﬁbtderﬁﬁﬂal led fwrh fidée{]@ﬂ) QﬁhlVi&ﬁJld crystal
ririe S | Cca umm cnro ogr

aisBlEy et Py TP The e abes hotanany tBatly, display

boa9d(éhdtmatkbutw1mhﬂﬂykiﬂnnhracémghtAemlteﬂngonW1cmlmﬁ the

oreblrd RffotI5, ARUBCOEED Mooy cor g paciiqar g Liauia

cryaﬁdls@gsmayoie‘cm@oramcetq adielsern i depwasomht@zmmvzer about

whibgf H?SdHBE’%n%E fé}g@rthlfﬂd@cs Q%%ehéefbéeﬁoé{fudfé& LElhihereby
(o]o]0) %ét e m xed solution to'room nper at ure, 200

a bﬁFkéng t &f RadPimrest éa Hé@&t@rt-@eéﬁmayp% themrakhe

con@2B8t10280 Bheokadi ell proraideane therefrom The organic
| ayer was washed twice in 200 mMl of water, dried by

magnesi um sul fate and thereafter concentrated by
Exam®mEBion The organic | ayer was washed twice in

?feq‘na%% ggx%ﬁl}% L MAUYRAL QD 9 F RYFAERIG with

refgrl@n@ﬁot@oegampéss butylipheayl } dnt hedcemeretds. g gfumber
ofziB@mBQQHQJHFBEbHQﬁﬂth@HET%Qg%?éﬁaﬁﬁ[ésQﬂ%%hﬂﬂ?@Mé%umber

ant hracene was di ssol ved t et rahydr of ur an
°f § GOFPGENSFTT SOt PR Bt YT ARCYMTENS L oMeeXafat cal formulae.
An sodUtaohgn inteertetd onnsler udit b r @Y em atyrmispherde &t r Bbed below.

i Tk ' i .
e o etk 2F SBLUELEDNES ShLLERarhyPusing
sup@@gpgdupﬁlgetgﬁyyﬁaﬁgr@7@f (manufactured by JEOL Ltd.).

Example 1 (a synthetic method of a compound [3])

A mixed solution of 1 g of
2-tert-butyl-9,10-dibromoanthracene, 1.5 g of
4-dibenzofuranboronic acid, 2.2 g of tripotassium phosphate,
0.33 g of tetrabutylammonium bromide, 5 mg of palladium acetate
and 40 ml of dimethylformamide was heated while stirred under
nitrogen gas stréam at a temperature of 130°C for 6 hours. After
cooling the mixed solution to room temperature, 50 ml of water
was injected thereto to extract 100 ml of dichloromethane
therefrom. The organic laye&‘was washed twice in 50 ml of water,
dried by magnesium sulfate and thereafter concentrated by
evaporation. The organic layer was purified by silica gel
column chromatography and vacuum dried to obtain 0.6 g of a white
crystal. The results of 'H-NMR analysis of the obtained powder

are as follows.
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-80C to drop 18.2 ml of triisopropyl borate thereto.
The solution was heated up to roomtenperature by
standing at room tenperature and thereafter stirred
at roomtenperature for 3 hours. 400 nm of

100- hydrochloric acid was dropped thereto and further

Sl d te e or ou s t hereaft
e&t&ggt gBSE etﬁ%ﬁfg L%T %%Engr%%$7T2§ gr@a%%c’

7. 3bayerd4 Vias \R/éls)hea' |5ﬁ-170(§8n1 mof 85%%,s&di0Pm (@ar Bdhat 8 .18 (m,

onjaqueous solution, washed in 100 m of water, then

dried by nagne3|un1sulfate and thereafter

dbricererre e By | vaperat ford Prhaubl dBALéonajpde pagpressure
of ﬁ?':!'iquP%dal@yaS&éﬁﬁ@r&@ur@%@%%ﬂ%@ﬁﬁ@@% by using an

( opi ng _sol ven S he orde
o1 AR B, WATE! h s DB A Kt CEGiéth and L g emitting
. devdm@hMatenEhhaneMPmﬂtpunmtasqbrbaandtvaon&&nmﬁ1mmiuayelength
of %QTE%? tyI pkﬁe 1’7% ant rtalé)éln% osru(%)r%‘llénaatfcloél alAd 99.0%
aftwKX@@rsdu@ﬁto@nobYZSybglaﬁtuhélabove-nentioned

1 (4-1 odophenyl ) carbazole, 2 g of

24 tert-butyl phenyl)-10-ant hraceneboroni c aC|d 2.4

Exagpde 2t r(iSystaSsiigmoph s SPaPeunge4 9%y )of

rekbabul yhasmmnium @fcﬁaﬂ%zoﬁé w9 §fopal |4a-d:i1lir8dobenzene,

acetate and 50 of d| %fgﬂgan1de was
a

ed
3. % PE TP B d5hohe SRrophate and 6.66
g offespéianusel fafe JﬁDG(f(bml4olﬁonm5ro]&éheeneoa)is|angsct]heent was

heaipe)&esgh§9£ Lgedlq{}her e%‘lgg@ nlfip?(?égt g:rrr%s.ﬁil%%éﬂratdg tvé%&)eerature

was I njecte 0 and ere
of g§Pacafed Bydéyktr Xhareadsepumdsedbynsitobenyshe was

dls%‘i'lli@'c‘i BBEOUHHQQV E‘QBMcéQ' ﬁPéQéQP@t faned & henot -Acéc?)4 00 ml

vacuumdri ed t hereafter obtain 1.81

of %ﬁﬁ&&ﬁ&’"ﬁ%@]ﬁne ?ﬁ‘@rreé@ul t $hef Sokﬂﬂlmaﬁnﬁll%%ei}f °ffie
theaktditeed coowdert ratedad® y3 e vEQRAY tAT0] hrfid Waeked ibHHNMRne.

Th%%}g \g% %@%%é%éﬂ %i’l?& %%}Sgolurgr‘l" cgl{‘gorr}aotj,_ggraphy and
vacuum dried to thereafter obtain 9.16 g of
1-(4-iodophenyl)carbazole.

A solution of 12 g of 9-bromoanthracene, 10 g of
4~-tert-butylphenylboronic acid, 19.9 g of tripotassium
phosphate, 3.02 g of tetrabutylammonium bromide and 106 mg of
palladium acetate in 300 ml of dimethylformamide as a solvent
was heated while stirred under nitrogen atmosphere at a
temperature of 130°C for 5 hours. After cooling the solution
to room temperature, 400 ml of water was injected thereto and
filtered. The solid separated by filtration was purified by
silica gel column chromatography and vacuum dried to thereafter
obtain 13.3 g of 9-(4’-~tert-butylphenyl)anthracene.

A mixed solution of 13.3 g of the above-mentioned
9- (4-tert-butylphenyl)anthracene, 7.52 g of bromine and 300 ml
of carbon tetrachloride was heated to reflux under nitrogen
atmosphere for 1 hour. After cooling the mixed solution to room

temperature, 200 ml of water was injected thereto to extract

38 TORAY 05011



This conmpound [58] was purified by sublinmation under a
pressure of 1x10-3Pa at a tenperature of approximtely
260C by wusing an oil diffusion punp, and thereafter
used as a light emtting device material. HPLC purity
(area% at a nmeasuring wavelength of 254 nm was 99.5% -

2o GHOER RIS S IPLen 109 82,862 80y v

washadaﬁp@aadlpguy)nmAOfn@abérachungb@wdmp@ﬂ?smam sulfate and
I

thed %It%%dCbHFEHI%géophe '%\Hapr azo'%&?‘”p Tﬁxe ofYSARE {fer was

rep aci ngl

washeBIvice| dordhiHanésheXang | NashiRafehedotg | Dhesanf ter
obtzalre 16 .14 ﬁMyiHHBmdnﬁﬁﬂW4ﬂiéﬁtJﬁﬁﬁyﬂbﬂghﬁxyéﬂihracene
gﬁ{dly EH%Jﬁﬁf commerci al | heavy hydrogen sol vent.
ﬁ?ﬂvﬁmﬂfnﬁﬁﬂq?qed by sublimation under
9- hidﬁdﬁmﬂﬂﬁﬂ%ﬁéﬁBEHhﬁyﬁphﬁnyi dﬁﬂﬁﬁﬁdﬁ?ﬁﬁa@kﬁssolvedle380
appr e 80C hy u IffUsign . bu
ml(ﬁgti I%ﬁeg%ﬁgbqés |éﬁpn§ ﬁﬂng é@léglm%
M- hregtaerel asloluﬁRLdD ) purei et o ame:h%antarqmwmnmphere at a
I t 54 % _b urif
conff AL 0D 24 1) 8590, S DELOLENLLL T4 Sk acuce
of Qu(blﬁqmt3uoomlngicaﬁpa@d4tf(€smﬁﬂm sagfl esl @@n@ommp?n@ta}r)e of

—80362§ogd96pa1§°§%l3&n6f[ %Q%LsW?%oB?ﬁLabB%tbntInE%e%émS The
nner as Exafns‘g e 2 exce

so%ute@q H&épH8ﬁ§ C%PH&}&F’WNtFWPerat re Ey standing at room
t enbe(rZtundo phen Wherardfazd et idred esulncnmofténpdtR ure for 3

I ' f II '
ho@r&a I\//%b?(&f;? oR&?'}r?%ﬂiB%\é%(egcf%e%a%s ggy%efeto and
rxngr stgrked ad, r2pp ﬂ.’hmpecahpoanﬁomba}om tourifemhfter
exttBéC%UI?BIOIOITﬁIl' QIE HRdeR & e9f1§§SHf1@rQI_frémOX]‘lqﬁé3 cIDLaga?IIlca layer

nper ature ag pr oxi mat el y usi ng an ol |
WasduwfaIS@?doﬁnp&Hﬁ naf t he %%‘H‘é‘? ‘E%‘étbo%t% 3qufiftus solution,
was@idd tinngodenl cef nadtest althddPdEipdr by ymé qfieatadtswl fate and

th%ﬁ%ﬁ%ﬁ Cg g ﬁeB%Ien%th gfeég%%ra 1cn18 %%eS%?Bgﬁlc layer was
purifiedby31llcagelcolumnchromatography(developlngsolvent
was in the order of dichloromethane/hexane=1/1, dichloromethane
and dichloromethane/methanol=50/1) and vacuum dried to
thereafter obtain 6.78 g of
9~ (4-tert~butylphenyl)~-10-anthraceneboronic acid.

A mixed solution of 2.1 g of the above-mentioned
1- (4-iodophenyl)carbazole, 2 g of
9-(4-tert-butylphenyl)-10-anthraceneboronic acid, 2.4 g of
tripotassium phosphate, 364 mg of tetrabutylammonium bromide,
25 mg of palladium acetate and 50 ml of dimethylformamide was
heated while stirred under nitrogen atmosphere at a temperature
of 130°C for 4 hours. After cooling the mixed solution to room
temperature, 400 ml of water was injected thereto and filtered.
The solid separated by filtration was purified by silica gel
column chromatography (dichloromethane/methanol=1/3) and
vacuum dried to thereafter obtain 1.81 g of a compound [58].

The results of 'H-NMR analysis of the obtained powder are as
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sublimation and 99.8% after purification by
sublimation. 40 TORAY 05011 Exanple 5 (a synthetic
nmet hod of a conpound [122]) A mixed solution of 18.4 ¢
of ortho-cyanobenzyl brom de, 25 g of
4-tert-butyl phenyl boronic acid, 40 g of tripotassium
fol hosphate 490 ng of trlphenylphosphlne 210 ng of
© E &"Fadi um acetate and 280 m of toluene was heated
%HrNMRsKCDEéd (atrelepm) ni 1 r9Qehs gasHstréaddai.ad (m, 10H),
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comgheired aly hreggnye fivenogelrf atcel vand: t h&héaf cempound [84] was

n t \VA or f v.ac this

pur‘i‘%’l%% tD(Ya s(?l%lq){naetdl sol'l C%e% oéllzeosrs 2 %ng‘%; sul ur%l%
te“@@lr@té&@e%ﬁ§%%%”@r¥elah%l89‘@ B wilindpoehe RastHeapaPump,
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Aftoer cooling the co nd t o
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bef@mrlaprlmoatnbnd:fy dubhlima(m@nh@m@ INh&ehfbar piheification
by %&%ﬁ%&ﬁi@h@r was washed

Example 4 (synthesis of a compound [103])

2.23 g of a compound [103] was obtained in the same manner
as Example 2 except for replacing 1-{(4-iodophenyl)carbazole with
1-(3-iodophenyl)carbazole. The results of 'H-NMR analysis of
the obtained powder are as follows.

'H-NMR (CDC1l; (d=ppm)):1.48 (s, 9H), 7.29-7.88 (m, 22H), 8.14
(d, 2H)

This compound [103] was purified by sublimation under a
pressure of 1.0x107°Pa at a temperature of approximately 260°C
by using an oil diffusion pump, and thereafter used as a light
emitting device material. HPLC purity (area%$ at a measuring
wavelength of 254 nm) was 99.5% before purification by

sublimation and 99.8% after purification by sublimation.
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twice in 50 mM of water, dried by magnesi um sul fate
and thereafter concentrated by evaporation. The
organic layer was purified by silica gel colum

chr omat ogr aphy and vacuumdried to thereafter obtain
[2 (4 tert- butylbenzyl)phenyl](4 chl or ophenyl ) met hanon
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chr&nb%@@}apwd & dNivhicogan o&%cﬁttroeadne&tearm tamenat ure
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or
éxFFé&t f@dlﬁﬁn&ﬁq‘@QHﬂo ne therefrom The
or ganied lsayert iwas ofashad ¢ Wicehd mibiraAmeaft vatet |

ried.b S | te a th ter
goﬁ@éﬁtﬁuggg%%nzgv %%ratnltrjﬁhé gﬁganlc ﬁ Commﬁﬁﬁfal
lmopyai-fi-e @ll@yrop@lelruydamgelne@@hmnhrormndﬁatsg@naphy god 15 ml of

tolgghé'@as heated to reflux under nitrogen gas stream for 1
-brono-2-tert-butyl-9-(4-chl orophenyl ) ant hr acene.

houﬁlxeﬁfE%FLﬁ?QﬂFQﬁ ?f?g@lﬁest?%%th%%Jé’ﬁﬁﬁ?ﬁ%ﬁ%ﬂeraturer 25
ml &@-baeﬁbaﬂeaeammbuiym Onl4iadl aqopbenysdlant tu aceneslowly

add%éggggggé?.ggg@XA PYLY a%e%c gs 1nggcge8ftﬁék@ggaégléﬁgract
100 ml of dichloromethane. The organic layer was washed twice
in 50 ml of water, dried by magnesium sulfate and thereafter
concentrated by evaporation. After vacuum drying this compound,
a mixed solution of 20 ml of 25%-sulfuric acid aqueous solution
and 20 ml of toluene was heated to reflux thereto under nitrogen
gas stream for 6 hours. After cooling the compound to room
temperature, 50 ml of water was injected thereto to extract 100
ml of dichloromethane therefrom. The organic layer was washed
twiceinEmImLofwater,driedbynmgnesiumsulfateandthereafter
concentrated by evaporation. The organic layer was purified by
silica gel column chromatography and vacuum dried to thereafter
obtain
[2-(4-tert-butylbenzyl)phenyl] (4-chlorophenyl)methanone.

A mixed solution of 6.9 g of the above-mentioned
[2-(4-tert-butylbenzyl)phenyl] (4~chlorophenyl)methanone, 100
ml of hydrobromic acid and 200 ml of acetic acid was heated to

reflux under nitrogen gas stream for 7 hours. After cooling the

41 TORAY 05011



of tetrabutyl ammoni um brom de, 20 ng of pall adi um
acetate and 50 ml of dinethylformam de was heated
while stirred under nitrogen gas streamat a
tenperature of 130C for 5 hours. After cooling the
m xed solution to roon1tenperature 100 M of water

. s_ljec t her et | ter he .s .
mlxég S??+%%%§ﬂ6hr§hs geﬁP% Euﬁﬁ'gﬂ?"§38§é§é£gf%ﬁp 1%5%%ted
thechtontivographytando mécQﬁwddphé@rpmeﬁh@meatb@medmﬁain The

oranEErEaQEEyba% GésﬁQBOEQ@EQnXB)BéO @h%%yk%%%Qra%%ﬁ%d.%y

m xed solution of 1.6 g of the above-nenti oned
magpegapp. Ut fat 9-2ad dHrorHedy | 9NERPHE A hith caegpeat ion.
Thegéggﬁﬁlcoﬁagé&?ﬁég|Eufﬁﬁgeﬂgb fsanggwg%ﬁrhouwh@xide
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er cool I'ng the mxe solutloncﬁo room
2-teshpbpaydré,- (ESChﬂOGbpmangd was hirajceceed 3t-teigetod t o

N- b?éﬁﬁ@ﬁEc%glﬁHdgfaQHC@BOBOKQtH@ﬁ%tBQQE%Eh%ﬂthh%as stirred
organi c 42 Fayer was washed twice in 25 m

undgf %ﬁé@gearg% W%@@ésuremm sgmpsratyng faerddiwrs. S0
ml e€ngantralad hyjervapar ahe@dtolhe extgaritC lloayearl \wFEs

dlCﬁieaa%egPﬁéa‘c’%%efﬁz?@af C e AT A piBed tuice

in PAemlr esulvbseaf dHiNNRbgnakygsiesiaf Bhéfamhaam@ﬂtm@myafter
|

conBefedcpl DY vapti YR orRE SEGRRIY thvsy s Sy Phhed by

Slliﬁasg@énﬁéén@n[$22pm@a§ggaphw|é@ Pptedsl i mati on under

10- %roﬂ63§sﬂé§toku%gla933@ @hl%rb%ﬂ%%@qt%B%hQ%cene
r oxi mat el u3|n% an oi | ffusion pu

ﬁn 1xRer 8gfterotsed ds°2 b §mQH9Wﬁ;Wﬁﬁﬁ%ﬁ?
10—b&babF3FteHEE6upyﬂFBy(@abea%raph&nwﬂaammmn@cene, 622 mg of

pheNOYELERELR 9L1254178k Wag £ 4 %08 furP WSk 8l 36 mg
of tetrabutyl ammonium bromide, 20 mg of palladium acetate and
50 ml of dimethylformamide was heated while stirred under
nitrogen gas stream at a temperature of 130°C for 5 hours. After
cooling the mixed solution to room temperature, 100 ml of water
was injected thereto and filtered. The solid separated by
filtration was purified by silica gel column chromatography and
vacuum dried to thereafter obtain
2-tert-butyl-9~(4-chlorophenyl)-10-phenylanthracene.

A mixed solution of 1.6 g of the above-mentioned
2-tert-butyl-9- (4-chlorophenyl)-10-phenylanthracene, 953 mg
of carbazole, 548 mg of sodium tert-butoxide, 99 mg of
tri~-tert-butylphosphine tetrafluoroborate, 220 mg of
bis (dibenzylideneacetone)palladium and 35 ml of deaerated
ortho-xylene was heated while stirred under nitrogen gas stream
at a temperature of 140°C for 1 hour. After cooling the mixed
solution to room temperature, 25 ml of water was injected thereto

to extract 50 ml of dichloromethane therefrom. The organic
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sublimation and 99.6% after purification by
sublimation. Exanple 6 (a synthetic nethod of a
conmpound [126]) A m xed solution of 18.4 g of

ort ho- cyanobenzyl brom de, 25 g of

4-tert-butyl phenyl boronic acid, 40 g of tripotassium
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chlori aqueous sol uti

urated “anmoni’um on was
slowy added thereto. 50 ml of water was injected
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Coqg Tk ThaCRLERY 7 LFL 00| ok ThePBRRIAC tHe. Gghhi ¢t Water
wad dygfecnas! Wasdredt d Wcesitract 100 ml of toluene therefrom.
The organic layer was washed twice in 50 ml of water, dried by
magnesium sulfate and thereafter concentrated by evaporation.
The organic layer was purified by silica gel column
chromatography and vacuum dried to thereafter obtain
2-(4-tert-butylbenzyl)benzonitrile.

A mixed solution of 7 g of the above-mentioned
2-(4-tert-butylbenzyl)benzonitrile, 36.5 ml of adjusted 2
mol/l1-2-naphtyl magnesium bromide solution and 16 ml of toluene
was heated to reflux under nitrogen gas stream for 3 hours. After
cooling the mixed solution to room temperature, 25 ml of.
saturated ammonium chloride aqueous solution was slowly added
thereto. 50 ml of water was injected thereto to extract 50 ml
of toluene therefrom. The organic layer was washed twice in 50
ml of water, dried by magnesium sulfate and thereafter

concentrated by evaporation. After vacuum drying this compound,
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50 M of water, dried by magnesium sul fate and

thereafter concentrated by evaporation. The organic

| ayer was purified by silica gel colum

chr omat ogr aphy and vacuumdried to thereafter obtain
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TheogE%leC layer was washed twice in 50 ml of water, dried by
r ono- ert-butyl-9-(napht hal ene-2-yl)anthracene.
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2~-tert-butyl-9- naphthalene 2-yl)anthracene.

A mixed solution of 2.2 g of the above-mentioned
2-tert-butyl-9-(naphthalene-2-yl})anthracene, 3.7 g of
N-bromosuccinimide and 30 ml of dimethylformamide was stirred
under nitrogen gas stream at room temperature for 1 hour. 50
ml of water was injected thereto to extract 100 ml of
dichloromethane therefrom. The organic layer was washed twice
in 50 ml of water, dried by magnesium sulfate and thereafter
concentrated by evaporation. The organic layer was purified by
silica gel column chromatography to obtain
10-bromo-2-tert-butyl-9- (naphthalene-2-yl)anthracene.

A mixed solution of 700 mg of the above-mentioned
10-bromo-2-tert-butyl-9- (naphthalene-2-yl)anthracene, 740 mg
of
9~-[4-(4,4,5,5~tetramethyl~[1,3,2]dioxaborolane-2-yl)phenyl]
carbazole, 680 mg of tripotassium phosphate, 100 mg of tetrabutyl

ammonium bromide, 7 mg of palladium acetate and 16 mg of
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carbazol e, 680 ng of tripotassium phosphate, 100 ng of
tetrabutyl amonium brom de, 7 ng of palladi um
acetate and 16 ng of 44 TORAY 05011 di net hyl f or mam de
was heated while stirred under nitrogen gas stream at
a tenperature of 130C for 4 hours. ﬁ¢ter cooling the
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tenperature of 80C or 4 hours ter cooling the
m xed solution to roomtenperature, 50 m of water
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romat ogr ap uum to thereaf ain
acetate and 280 ml of toluene was heated while stirred under

nitrogen gas stream at a temperature of 80°C for 4 hours. After
cooling the mixed solution to room temperature, 50 ml of water
was injected thereto to extract 100 ml of toluene therefrom.
The organic layer was washed twice in 50 ml of water, dried by
magnesium sulfate and thereafter concentrated by evaporation.
The organic layer was purified by silica gel column
chromatography and vacuum dried to thereafter obtain
2-(4-tert-butylbenzyl)benzonitrile.

A mixed solution of 7 g of the above-mentioned
2-(4-tert-butylbenzyl)benzonitrile, 36.5 ml of adjusted 2
mol/l-phenyl magnesium bromide solution and 16 ml of toluene
was heated to reflux under nitrogen gas stream for 2 hours. After
cooling the mixed solution to room temperature, 25 ml of
saturated ammonium chloride agueous solution was slowly added
thereto. 50 ml of water was injected thereto to extract 50 ml

of toluene therefrom. The organic layer was washed twice in 50
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2-(4-tert-butyl benzyl)benzonitrile. A m xed solution
of 7 g of the above-nentioned .

2-(4-tert-butyl benzyl )benzonitrile, 36.5 m of
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andAZ2fi0xed o6l acebmcoacsdmgsoheahedab@veefﬂemnmré@lr nitrogen

gaszstgf”eérﬁrftorbé't%ﬁeéqzyAk@%@ﬁ?@fﬂﬁ@%helﬁgx%dsqlut on todroom

drobrom ¢ acid acetic acl
tempgTagtiex AAdBF I {V’%&énwa@ajsnls‘??%%\ft‘ntfh@rre@%éer%XtraCt 100

ml Aft@Iclﬁ}D@hbrﬁ@thQﬁe i ¥kl 560 | ahd @ rgeelc tepperadsinshed

water was i.nj.e ted thereto to extract ]R/vg m
cwigh 10 Al BiatHee ERGPOPTOME SR SR 1 aper WeRreateer
congasited tedWwpbygeevardtnionf Whteprgdniedl dye megisesiuhfied by

sﬂ%lé' fate &ﬂ%r&rh%‘h%‘;nta% gr%%%zeQBElaJae&lQb{ d%‘i@@ofétﬂkfg}:eafter

he organl c layer was purifred by ['1ca gel colum

Obté‘HPor?a SEcapmF yand \Pé’&k’l)/?ﬁad‘qub'ffctedlq her eaf ter

A mixed solution of 6.8 g of the above-mentioned
2-tert-butyl-9-phenylanthracene, 4.3 g of N-bromosuccinimide
and 60 ml of dimethylformamide was stirred under nitrogen gas
stream at room temperature for 2 hours. 50 ml of water was
injected thereto to extract 100 ml of dichloromethane therefrom.
The organic layer was washed twice in 50 ml of water, dried by
magnesium sulfate and thereafter concentrated by evaporation.
The .organic layer was purified by silica gel column
chromatography to obtain
10~-bromo-2~-tert-butyl-9-phenylanthracene.

A mixed solution of 2.2 g of the above-mentioned
10~-bromo-2-tert-butyl-9-phenylanthracene, 2.2 g of
9-[3-(4,4,5,5-tetramethyl-{1,3,2]dioxaborolane~2-yl)phenyl]
carbazole, 2.4 g of tripotassium phosphate, 360 mg of tetrabutyl
ammonium bromide, 25 mg of palladium acetate and 60 ml of

dimethylformamide was heated while stirred under nitrogen gas
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obtain 2-tert-butyl-9-phenyl ant hracene. A m xed

solution of 6.8 g of the above-nenti oned

2-tert-butyl -9-phenyl ant hracene, 4.3 g of

N- br onmosucci ni mde and 60 m of dinethylformm de was

stirred under nitrogen gas streamat roomtenperature

for hour t ected ereto
stred e LORPRF I el chi o et Ware PREFer rBRFSE Tl thy the
mixedgEivt iy se neem wesher atinse LA050L @f watautwds injected

thefEL8daRY riRgBeshUM B AL B @ndethes€aht8) filtration was
concentrated by evaporatlon The organi c” | ayer was
(FRF omaFasRR éﬁﬁi

purpfiediRy Hil ¢ il gl Vgguunm dried
to DhéakafrdOr bslotni- éedibmlb@hhxydi 91 pbenylad reawenss oA 'H-NMR

1 xed sol ytion t he_above- ti oned
anafl¥ 58 3. bhe oPperifisf. SoBHehy ar AFacBlac S 5 g of
B N84K 4 COCH 5 5rd=gupmainet hya 6 [(8, 39R), 7.23~7.86 (m, 22H), 8.11
(d, dygxabor ol ane- 2-yl ) phenyl] carbazole, 2. 4 g of
trlpotaSS|un1phosphate 360 of tetrabutyl anmonium
Bhoai demposndy [dBOparvkadbumidcetdaby andlédaniopf under a

pregéﬁf% grlﬁé%n flq!lrﬁmiééj%%t%@%%‘%‘lt‘ﬁ@e' SfSSbQESQﬂdQQSEH 260°C by

stream at er at
usingoenferl 5 dhbfirg1ons PEFPcodPAngh ?ﬁ@afﬁ‘f&%eHS@@I asi @n ltlé’ht
emit OOyt @specat mhterif0. n1HEECVﬁﬁﬁﬂtyﬁ$ar@$€Céﬁda measuring

there d.filtered. T arate
wavp I 8h aak' BBl er e ond Ss P RE oBE gt Lon by
subthnamaoongangh§oahll a&taunpdrnédcatmohhbweahbénmamu@mn

a conpound [130] . The results of 'H NVR analysis of

t he obtai ned powder are as follows. 1H NVR (CDC13
Exapgtpph) ya: gypehesicompthod o8- 7 gempaung2l 3218, 11

Ad@oﬁ%ﬁuﬂ@|ﬁhﬁ?“@ﬁ%ﬁ@b&%%%de@% PHEI $4RE M¥hner as Example

6 subllngtlon ? a pressure of 1x10-3Pa at a
ef%ﬁ%% ?Hr&°Bt25pPPoxi matel y 260C by using an oi
9-[dif4us; bnSptepramathyhef @aBt 2] disgdbasodahieght-y1) phenyl]
carBRLLiing; ggvice material. HPLC purity (area%at a

nmeasuri ng
9-[3-(4,4,5,5~tetramethyl-[1, 3,2]dioxaborolane-2-yl)phenyl]

carbazole. Theresultsole—NMRanalysiscﬁftheobtainedpowder
are as follows.

'H-NMR (CDClj3 (d=ppm)):1.23 (s, 9H), 7.27-8.10 (m, 24H), 8.15
(d, 2H)

This compound [132] was purified by sublimation under a
pressure of 1x107°Pa at a temperature of approximately 260°C by
using an oil diffusion pump, and thereafter used as a light
emitting device material. HPLC purity (area% at a measuring
wavelength of 254 nm) was 99.5% before purification by

sublimation and 99.6% after purification by sublimation.

Example 9
A glass substrate (manufactured by ASAHI GLASS CO., LTD.,

15Q/square, electron beam deposition product) on which an ITO
transparent conductive film was accumulated with a thickness

of 150 nm was cut to a size of 30x40 mm, which ITO conductive
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wavel engt h of 254 nm) was 99. 4% before purification by
sublimation and 99.6% after purification by
sublimation. Exanple 8 (a synthetic nethod of a
compound [132]) A conpound [132] was obtained in the
same manner as Exanple 6 except for replacing

£i18r Laé]s( 6aét%r§é%ieg%agﬁéﬁgééiﬂ't}%g}gf)}?i(@bﬁéﬂll@@eﬁg'pyllame a

eny car pazo
light] smiztdng pawdt pade ey lelfertd ofedicstalssitdlcaandaxty ) ghe

obt@AYikh s%@%Q%éQ%ewaEh%u%%%Mkt%cpmlkﬂdygﬁﬁE“ﬂDéﬂﬁi with
t he obt ai ned are as foll ows.

(CDC1
ace(.&nﬁpﬁaiqd) YSE I L@@N glq)egls-*/:ezr-pc% tf@ld(emarﬁl_DSG' 8. 15
ma@dfaZHhrEHlByCEmmmmﬂﬁidﬁﬁﬁﬂcaﬂaSoﬂ@bmbtaénbyfor 15 minutes,
and l’él?ll i_mat.i_Qn lénder H R essure of 1x10- SEa at _a

tenﬁgr é:tlﬁraéleof afJCpr oxi ma éJIr)? Q’é&érby St Isﬁaugﬁt&yl’ the

subditirhtsi erspemp]eartd ticherléalaseon iys ed eas1iad ivghth isopropyl
alc%ﬂbﬁtfeg @SVhEﬁ HEEeréﬂé tﬁgﬁcﬁﬁH 3%(fﬁléoﬁgﬁe€%anol for

measuring wave engf ore
15 pippteeatngndbiedsublimed i are nd oo Bsrfedicing a device,

tm@uguﬁs@aat@mew ssltbt_sjlécrfaftbom o BSRET S £ e et 'cf%sf 1 hour and
manuf act ur ed %?ASAHI GLASS
rur}Be3) Blaart LB Bor AR nea IR AR BRr s I SRR Rk L degree
of Waicghman nl TQe hapeRatet HeReieCtsx@ tpd MmeaBess. First,
en:BREHTH AL AL RVt ERR nodl B8Rl M0k he was
depbisimedagi pata ehaednly sachhidt o @ heghapki tnjechong mterial
oG UG Ligh | '
andP9ducBid (v @RI PR IABASIATHANR was
deppgifed é@&ﬁ. & 6%&9@@@ swioth S0 &8t Gife Bakd rSSEMAOCEEIEAN NG

matEkegilst eNéQtI raﬂemté@;aéé" to( BaNUhastyeedtbyakurdghi the
at 1 oNn

comELRRAGT WFER PLTShTS et 07 IbSERLRheTy: DT epresented

by the follow1ng formula was deposited as a dopant material with
a thickness of 35 nm so that doping concentration became 5%.
Next, E-1 represented by the following formula was laminated
with a thickness of 20 nm as an electron transporting material.
Lithium was deposited with a thickness of 0.5 nm on the organic
layer formed above to thereafter deposit aluminum with a
thickness of 1000 nm as a cathode and produce a device of 5x5
mm square. The film thickness herein was an indicated value of
a crystal oscillation film thickness monitor. When this light
emitting device was subject to a direct current drive of 10 mA/cm?,
blue light emission with a high luminous efficiency of 3.8 1m/W
was obtained. When this light emitting device was subject to
continuous drive with a direct current of 10 mA/cm?, brightness
half-life period was 3000 hours.
[Chemical formula 22]
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substrate was subject to ultrasonic cleaning with

i sopropyl alcohol for 15 m nutes, and then i nmersed

in hot nethanol for 15 mnutes and dried. |nmmediately

bef ore producing a device, this substrate was subject

to UV-ozone treatnment for 1 hour and further placed

in a vacuum evaporator to exhaust until degree of
[UGM i n the evaporator became 5x10-5Pa or | ess.

. through a resistance heating nmethod, copper

vyanl ne was deposited w t@ )thl ckness of 10

mmlaslahete . njecting materi al nd

4,4" -bis{ N-.jn__aht hyl ) - N- phenyl am no) bi phenyl was

deposited wi th g hi ckness of 50 nmas a hol e

transporting .. 1 -1_1vmth regard to a

| umi nescent mater | aI gy ~eonpound [ 3] was deposited

as a host materi al -*?_..represent ed by the

follow ng formula was d_ited as a dopant materi al

with a thickness of 35 nimso that doping

concentration becane 5% Next, E-1 represented by the

foll ow.ng for rrul a was |aminated with a thickness of

20 ‘n kestron transporting material. Lithium

-;-._: _fth a_th| ckness of 0.5 nmon the
: pg gbqve to thereafter deposit

{ Wit 2 HAess of 100&Tk as a cat hode and
pr oduce a dev_ ~-yym square. The filmthickness
herein was an indicated-fal ue of a crystal
oscillation filmthickness nonitor. When this |ight
emtting. device was subject to a direct current drive

Exapplee €AR226 blue |light emission with a high
humaﬁﬁseﬁ££t§h§n§¥v9ée 3u8s | g Mudes obtaidedndMRner as

this ht emt devi ce was subject to cantinuqQus
Exagpilge? wgf‘ﬁeﬁtdlf%c S¢0Pr BRLSER 21§ HﬁFGﬁébeﬁr ightiieds 1 as
hoshahdtd it f1 per imoek mIaSu:Be@Qﬁh@um ek&hehe cadrd ehowhai2lable
1. 48 TORAY 05012 I.: . " 1.

[Table 1]
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N' CE i)
was produced in
for
mat eri al s.

t he same manner

as

host
The results of each exanple were shown in

Exanples 10 to 26 A light emtting device
Exanpl e 9 except
using materials described in Table 1 as

Table 1. [Table 1] 49 TORAY 05011 ... ..... . _
Table 1 = e
S TN RN : nght Em’isS’ion Layer |Blectron Iaag ro? 1
~ [rightness Luni fous trai [ BEg |TeifSeiiRiinayer
{El ectron Col or Gfssiifafolifti €eMeqe (Uaed Dop gHidiskion
EEaapspor t 1 ng LI ghpidasel. M:er 1 alE:Vat er | &hueLaver ' 88. '3000
(Egdrgsilon' (1 m . \Qeripfundllol Bam | 8 ConpoiBiee: 31 DA E' 3B 3700
,Wmmﬂg?000@@@%ﬂ%ﬁfﬁﬂEhmum ge: [y 1 E-1 @517 7T 2600
|Bramsple . ... fepragoundll gl _1:h-[\EhL” 141 Blweeq £.h gl @6 13400}
q28) D o B o Blue: o[- 26 2500
Br = Bl D OC iBhe . oLo.. a3l 2300
g- ﬁ?g_;;:_-;]j:f(alll EFO COMgy, OunarEo] "4 25001
; pleli " sgl Bl Tt Com gid[ 361 BT ID=54 5500
[EgshpBhire. . 2800 |compaumukg! m-LConnjesourl d] Bfdss DA'T E-1 :38] . 4700
Bkaiglerdt 2600 _Ei@mobundltosCim ounff 581" Bide: EA B ue: 36 - 2700]
BxdptpB08  Exam pl €lodhpQoal2eliif 841181, D 1Blwe: | F-H#1] 5200
|Example20: Bl 11e 'Cpmpound[laﬁ‘b 'Ihl Eifaim | e18 [Biain L4:3f 5000
[(Beampledt 031 _D. 1 (Sompoy IDh. g 1Bl 0o, 1Beym | ahg. 4l 5400
AEXardpleds. T oo ClGompdund }30];_;},-_‘1,,..,_.____.. it 1553 I =1 G N TLE3s) 12000}
" Ekdmpiega VT DUTTUL % ourdl82l={p- P USE-P YVUUVIR e 3.8 2100}
|Bxample26 ~  |Compourd[113)[D:l " JE-1 - |Blue 3.2 2000
1 Example26 Conipound{141])-[D:1 B Blue .43 3500
|Comparativé Examplel [H=1.. . D LEe Blue 22.8| . 2200
{Comparative Bxample2 {4 =2 4D-1 B Blue 231 50
|Comparative Exampied {H=3 DT B Biue 2.8 '800]
IComparative Exampled |H—4.. o1, |EL Blue 2.9 -300]|
‘IComparative Examples |H-—5 D-1 E-1 Blue 29| ‘600
‘IComparative Example6 [H—#6 iD-1 E-1 Blue “2.4) 400
|Comparative Example?. . [H'=7 .. bt Bl Blue :2.8[ 700(
Comparative. Example8  [H=38 4D: E-l Blue -2.8] 800}
Comparative Exaniple® |H=9 1D-1 1E1 Blue 29| ‘500

Comparative Example 1

A light emitting device was produced in the same manner as
Example 9 except for using H-1 represented by the following
formula as a host material. When this light emitting device was
subject to a direct current drive of 10 mA/cm?, blue light
emission with a luminous efficiency of 2.8 1 m/W was obtained.
When this light emitting device was subject to continuous drive
with a direct current of 10 mA/cm?, brightness half-1life period
was 200 hours.

[Chemical formula 23]

AH=-13
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Exam | e2l Com "ound[130] D-1 E-1 Blue. 4 5400 Exam

1le22 Corn ound[132] D-1 E71 Blue 45 4800 . 3:5

..... ©.... Exam 1e23 Coin ound[80] D.1 ............

E71 -...-. Blue: :;2000 Exam le24 Com ound[ 621. D4

E-1: Blue 3:8 2100 Exam 1e25 Com ound[113]' D=1 E-1

I . >32 | e26 Conpound[141] . D-1 E=1 Bl ue

Com?féﬁ%é@f% E%%%%alre?t(%cgoéam I 2? H: :! | . ] ... D1 ...

B tigBtuemit2igg2devicenvapapkoducestaim | &2e Hpame n@nner as

Exagll'p}l g?l.9u %XSC e}%sOO%Q)r_ GQ;W dove iBsamdea HHEeSB iR It af%_‘l:le 1 as

): j: . .. Comarative Examle4 H = 4; ..
hosp7pageriplge: : The peguligyort eackeiRaLAT IV B&ARRIS were
sholn- i Bhd1&-1. Brue ,2H-3,6004, Gonp, ar-ad,i we 7Exanpl &6d H-9 in
TabE,-e'g QZ%eE%%IpEl)HS%%%?é(gggeﬁg%g%%act%ﬁfpo ac{qj\]/i‘ng.fg{gmlae.
[€®eicad Doknkrlk Bldde . 2: 5. 800 Conparative Exam | e9
H- 9. D1E1Blue. 2.7 500 Conparative Exanple 1 A
light emtting device was produced in the sane manner
as Exanple 9 except for using H 1 represented by the
following formula as a host material. Wen this |ight
emtting device was subject to a direct current drive
of 10 mA/cnR, blue light emssion with a | um nous
efficiency of 2.8 1 mWwas obtained. Wen this |ight
emtting device was subject to continuous drive wth
a direct current of 10 mANcnR, brightness half-life
period was 200 hours. [Chemical formula 23] - ~
(H =1) 50 TORAY 05011
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Conparative Exanples 2 to 9 Alight emtting device
was produced in the same manner as Exanple 9 except
for using materials described in Table 1 as host
materials. The results of each conparative exanple
were shown in Table 1. H2, H3, H4, H5 H6, H7,
H8 and H 9 |nj-*vble 1 wer e conpounds repr esent ed by
the fol l owi ng flopmulaes, pq cal fornula 24] 51
TORAY 05011 1I. AH_B;. .H lryg ! addy, CHE4) .
i. ..~ J .~ H H ' '.::. EXan'ple él7| ||ght

em tting device wa -produ Ed 1' [he sane nmanner as
Exanpl e 9 except for using D2 r€presented by the

fol |l owi ng fornula as a dopant mat erial so that doping
concentrati on=R S04 Q% When this
light emittii ¥ a direct current

drive of 10 Hon t.R:a high
o W

| um nous eff

this light &Mmt{.p 3 *ubject to continuous
drive with a dlrect current of 10 mA/ cn2, brightness
hal f-1ife period was 2800 hox . [Chemi cal formula

25] it :fttlng deV|ce was

Example 27
A light emitting device was produced in the same manner as
Example 9 except for using D-2 represented by the following

formula as a dopant material so that doping concentration became
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host materials and dopant materials. The results of

each exanple were shown in Table 2. D3, D4, D5 and

D-6 in Table 2 were conmpounds represented by the

following formulae. [Chemical formula 26] .:(D-3) (D

4) N/ J. I ~i |l (D-5)... (D=6) ~I 111 ~ r.
23.! ﬁﬁeﬁt¥%géo§9%%¥Eé%EPkfnﬁngViEégwg e@hhﬁ%@g d8VLiCa; rect

was producedi he sane nner —as Exanp € except
curfentudicageEcf Afpmdgent edbbyet haéghtl Eowsagonf wimhl a Adgh

1um@RofkeSEF PR Lhapspent idg ARk efd @bt WigR 4. hi fhbhobtis 1ight
emtting device was subject to a direct current drive

enigting ARVARS, V2Bl H8PT PRt tent Rt BRUARS Bl B ghlth a direct
curleRicnous oaid | @mEneyi @ht Re s ha 1 Wivaspebt aireds 2¥bemours.
tE%é Ligﬁt enh%hin c evice was subject to a direct
dFPGBIEG T ERETEE- 21 cn2, brightness half-life
period wag™ 100 hours. [Chem cal formula 27] O 1 4
(E. 2). "Bxanples 40 to 48 A light emtting device was
produced_im_jhe same manner as.. Exanple 9 except for
Er | ibed in ffabl e @-as. host
n [CrEnsporti ng materials. The

redul ts of each exaff

E-4, E-5 -ii;'
Examples 28 to 38

A light emitting device was produced in the same manner as
Example 27 except for using materials described in Table 2 as

host materials and dopant materials. The results of each

example were shown in Table 2. D-3, D-4, D-5 and D-6 in Table

2 were compounds represented by the following formulae.
[Chemical formula 26}
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and E-6 in Table 3 were conpounds represented by the

followng formulae. [Chem cal fornmula 28] 54 TORAY

05011 ~",1 NI (E=3). (E-4) . [/ . H(E =5 ~I

[ Tabl e 2] 55 TORAY 05011 Table 2 Half Emi ssion

Intensity Light Em ssion Layer El ectron Col or of

Efficiency Period Dopant Transporting Light Host

Material Material Layer Emission (ImMW (h) Exanple
ExamFlebﬁﬁound[B] D-2 E-1 Blue 2.6 2800 Exanple 28

@Wgﬂgd%ﬁltpiﬁg%évg{:ﬁ:w%s§D4§c§)@ce<§:-xﬂ{'pf! ngame manner as
EX3@H&F6§165C29E ol yeipg7E- ngepre§§ﬁ§ﬁéngy @@ﬁléﬁd@981ng
for@u%ag?él aaﬁzl&e%(’)%rﬁggan @ff@l@l&?ﬁagggﬁgggd[@%n [+ s llght

= e 2. m un
emi g SRS A6 (G H36 SubiRml BoF LB REG I 1% pIBoesh 1B o'
blug. 61@860emExaﬁphew35h €oﬁughndp&6h0D55eEfchbm&yZo& 2.5 1

m/WE‘:zQQ ?@(%I}P%% %ngguﬁnd%??]utfrﬁ tEt:L Bl eVJ‘gc 5&7?%9 subject

to ExdwpbetSSrCUﬁpGumde®3pfDl@ EAICBFueergHﬂ@essEhahﬁfélfe

per§gdCQggog@gbngQi; -2 Blue 2.5 2100 Exanple 40 Com
E-3 Blue_4.1 3500
[Chemlcal formula 27]

E-2)

Examples 40 to 48

A light emitting device was produced in the same manner as
Example 9 except for using materials described in Table 2 as
host materials and electron transporting materials. The
results of each example were shown in Table 2. E-3, E-4, E-5
and E-6 in Table 3 were compounds represented by the following
formulae.

[Chemical formula 28]
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Exanpl e 41 Conmpound[3] D-1 E-4. Blue 3.8 2800 Exanple
42 Com pound[31 D-i E-5 Blue 3.6 2700 Exanple 43
Compound[ 3] D1 E-6 Blue. 3.5 2900 Exanple 44
Compound[ 58] D-1 E-2 Blue. 2.5 . 5100 Exanple 45
Compound[68] D-1 . E-3 Blue 4.1 . 5700 Exanple 46 Com
. 1l E-4 Blue 3.7 3800 Exanple 47..

5 1 E—5 Blue 3.6. 3700 Exanple 48
'”'ETE g B&g . 3.4 3200 Exanple 49 A
g % s produced in the same manner

~9texcept for not using a dopant naterial.
ihtll. emitting device was subject to a
i dlrect current ‘drive of 10 mA cnR, blue |ight

em ssion with a um nous efficiency of 1.1 1 mi Wwas

obt ai ned. When this light emtting device was- subject
to continuous drive with a direct current of 10
T/ cn2, brightness half-life period was 2500 hours.
gfagple 50 A Ilght emtting device was produced in the
3 nef—as. ngle 49 except for using the
1 [&] Wws a Kes®material. Wien this l'i ght

[ /ITTe was subject to a direct current drive

BE0 My cn2, bl ue light em ssion with a | um nous
efficiency of 1.1 1 mWwas obtained. When this |ight
~emtting device was subject to continuous drive with
4‘&;dbrect current of 10 mANcnR, brightness half-life
FRer log™Nas/ 5600 hours. Exanple 51 56 TORAY 05011 A
T gt NedA th queVIdE—WﬁS produced in the same manner
‘ 9=except for using D-7 represented bel ow
as” 'dopant mat eri al so that doping concentration

becane 2% When this light emtting device was
“subject to a direct current drive of

[Table 2]
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10 mN cnR2, green light emssion with a high | um nous
efficiency of 6.2 1 mMWwas obtained. When this |ight
emtting device was subject to continuous drive with
a direct current of 10 mAd cnR, brightness half-life
peri od was 2700 hours. Example 52 A light emtting
devi ce was produced in the sane manner as Exanple 51
exceft $or using the conmpound [58] as a host material.
Whefi This TTght em{ting deyice was|subj gct To Hatt 1
dir¢ct current drive of 10|{mA cn?, | gr eenehisgat | mtensity |
em $si on wi {h TaebhEgibsicn hesien o yBlectref f i foedve V{ESFienty. P Heritd |V
was | obt ai ne¢l. When t hj Pobdnglifraepactive|lgt  devi ce as
subj-eet—to—¢iHMasitys| Mategd hapery 5 Himissipnl YfWhht (hhf
Exaraple 2 £ 1B le per Bl \eld6 37001 hou#8eo
Expmpla 2y : o3| ng Bibyi co {Blue pr_&lilmpd'in P
samxample 8y [Gempoumdid | 9 oyBbpt t hiflve wileh reghrd 406p|
a | (Brampiei9o ffompqundlie] aD-2 t hdE&anpoulBike] 3]126AS 13800
dep(Bxihmepla $Compdynd{ts] M2y i allE-and D Bleas |28epos] t edtsen
-a diixantle 3¥n{Gempahdlsg t [D-6 t hijekness [Blue5 newso t hat 4000
dopien@iic éhmpandimal fecane 5%, and|Mdaergaéter, | wi tdooo
r egifixemflass gp@pdedlisklufi-mescemt mat efmial  |ebe colrpoussad

[ 3] |Eamspld BGAp@oliehs s hostE-mat er | veand2®-8 |~ 7600
rep mﬁzgd Bebavalshs d-am.rﬁm:-ed. as_[mmedogant najeriwabo
W t [Examildtirc kivegandfasi3b-nm sde-t hat  dppieng 28 | so00

_ con_mmﬁmatsi mmpasdme] [0 Wit his |sght [emitting 7400
devimenies |Gupjueddl tm-a dileet curleapdt dssve of . Il
'nN.mmp1Mi 1®mpdugtdl 71 SSi G@s W t h muddi gHal umi Npus 500
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Example 49

A light emitting device was produced in the same manner as
Example 9 except for not using a dopant material. When this light
emitting device was subject to a direct current drive of 10 mA/cm?,
blue light emission with a luminous efficiehcy of 1.1 1 m/W was

obtained. When this light emitting device was' subject to
2

continuous drive with a direct current of 10 mA/cn?, brightness
half-life period was 2500 hours. |

Example 50

A light emitting device was produced in the same manner as
Example 49 except for using the compound [58] as a host material.
When this light emitting device was subject to a direct current
drive of 10 mA/cm?, blue light emission with a luminous efficiency
of 1.1 1 m/W was obtained. When this light emitting device was
subject to continuous drive with a direct current of 10 mA/cm?,
brightness half-l1ife period was 5500 hours.

Example 51

56 TORAY 05011



57 TORAY 05011 When this light emtting device was
subject to a direct current drive of 10 mAcnR, white
light emission with a high lum nous efficiency of 6.0
1 mWwas obtained. When this light emtting device
was subject to continuous drive with a direct current

ht hal f -
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LighSoenat WaBI cdeviee a/as felhﬂfeceo%@oanﬁrr%t ccrplrrt@t drive of

10 RRNEHT! g\feenfttghwaénps?ét&r rtectrr atr? h Situh 3605 e%QQuency
(a residyal mndth of X32 |eces
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subljBca tongsi deudlis entivenwiad i dienesk tomrkedt offmt PidAhem?,

. opening . dt.h of 80 [ rder to facilitate
or 1 G E BB kAL £o et PR IES PhE S100 F5H=2The obt aj ned

substrate was subject to ultrasonic cleaning with
g@ggggg geetone and "SEM COCLEAN (registered

~trademark) 56" (manufactured by Furuchi Chem ca
&olpehht P’@h‘}tt‘—ég dgVifauYes, PEeduEe@ni | dmhepngymapner as
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of ?Maﬁtﬁ amor Qﬁfg néééoﬁﬁf’g—?iféeﬁérighréés §Hp8UABuAs .

resrs ance
4,4" - bi s(N-(net a- tonI) N- phenyl am no) bi phenyl was
depapilted3 with a thickness of 150 nmas a hoIe

L S03RE K0T O L xR0 HRLIEL LTl e o
Example 9 except that, with regard to a luminescent material,
the compound [3] was deposited as a host material and D-1 was
deposited as a dopant material with a thickness of 5 nm so that
doping concentration became 5%, and thereafter, with regard to
another luminescent material, the compound [3] was laminated
as a host material and D-8 represented below was laminated as
a dopant material with a thickness of 30 nm so that doping
concentration became 1%. When this light emitting device was
subject to a direct current drive of 10 mA/cm?, white light
emission with a high luminous efficiency of 6.0 1 m/W was obtained.
When this light emitting device was subject to continuous drive
with a direct current of 10 mA/cm?, brightness half-1life period
was 4000 hours.

Example 54

A light emitting device was produced in the same manner as

Example 53 except for using the compound [58] as a host material.
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deposited as a dopant material with a thickness of 35
nm so that doping concentration becane 5% Next, E-1
was |lam nated with a thickness of 20 nm as an

el ectron transporting material. The filmthickness
herein was an indicated value of a crystal

Wheﬂs&a Mt QR Efnmgng%@%éem % XL Qna;l?zf]&é%%firent

pi ece pm openi ng correspo

der@s@@u%@ W@fﬁﬁ\mﬁWhﬁﬁﬁ;ﬁﬁQhﬂjQMM§%ﬂﬁqukﬂﬂ avdrighhdgainous
effﬂﬁlénd;(?V@f eRloat em Y twh 2 oUi'a‘i‘ﬁ'é%ﬁS RBehORAYs 05QH: @hi%@ ing

wet et ching was subject to nmask exchange so as to
devb%eoV?ﬁo@BH&?CFotPhSOP?E%gPP?pQrFﬁe Wp&EudmidkG ot gegrent
of by mAraghetor fdmmdhe hark-sufé aser sodthas 1heomskrs.

and the I TO substrate adhered closely. The organic

| ayer was doped with lithiumto a thickness of 0.5 nm

Evampéeeabt er deposit aluminumwith a thickness of

goglgggaggbgwgege ﬁaﬁaaé;@tq%d gr S adeVics assVpen |

thé device was subject to matrix drive, characters’
159v</§ae1amd| edeefron bhaut deposit abk. pYMNDUSTR L which an ITO

trakbPht &ABI EbdYube hyght i emi wabngc@amqut@tj WhehPLeseAlkness
| nvention is approprlatehg utilizable in the fields

of LeRBsvaft spilay-Uevitee 7 alydham dwdgicdy ITO conductive
filback pghternéd Umitnad isemidgawd £13i00r n@ﬁkah (Sl g@@ﬂ@lﬁﬂl width

or ZAESHER QYRS AN ST Ry g

of thehiT@mtniney idewi éengaﬁedeadilcm’pmslm anidened to 1.27
P{Qﬁa?gge é%ﬁ?ﬁ& g}aﬁﬂrS%eﬁbSdp@erHeo §§ P%Egac1lﬁtate

ener al ner al
ele%%hﬁ% qqnnesctlzpn éb@. faxRerierr1OT P ey a5k sipstrate

was S oct dtbf @1 ephs8Allc cleaning with each of acetone and
“SEMICOCLEAN (registered trademark) 56”7 (manufactured by
Furuchi Chemical Corporation) for 15 minutes, and then cleaned
with ultrapure water. Subsequently, the substrate was subject
to ultrasonic cleaning with isopropyl alcohol for 15 minutes,
and then immersed in hot methanol for 15 minutes and dried.
Immediately before producing a device, this substrate was
subject to UV-ozone treatment for 1 hour and further placed in
a vacuum evaporator to exhaust until degree of vacuum in the
evaporator became 5x107?Pa or less. First, through a resistance
heating method,

4,4’ -bis (N-(meta-tolyl)-N-phenylamino)biphenyl was deposited
with a thickness of 150 nmas a hole transportingmaterial. Next,
the compound [67] was deposited as a host material and D-1 was
deposited as a dopant material with a thickness of 35 nm so that
doping concentration became 5%. Next, E-1 was laminated with
a thickness of 20 nm as an electron'transporting material. The
film thickness herein was an indicated value of a crystal
oscillation film thickness monitor. Next, a mask such that 16
pieces of 250 pym-opening (corresponding to a residual width of
50 um and 300 um-pitch) were made on a Kovar plate with a thickness
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are selected fromanong a hydrogen atom al kyl group,
cycl oal kyl group, heterocyclic group, al kenyl group,
cycl oal kenyl group, al kynyl group, al koxy group,

al kyl thio group, arylether group, arylthioether group,
aryl group, heteroaryl group, halogen atom cyano

carbon I oup car.box ou arbonyl
o_f 9{f)o"”E,b)éarGE) r%%ﬁkg r%u"%)a,‘s a?ﬁkﬁjoeéltg tqb ek < Iﬁqbqftﬁ?p Sth§s to
be pigxpremrl éx tee giflugtrApe| tast V@ﬁgum@ncﬂ Hd xRU by Rr@gnet

frohstﬁeSHgék'EH%@EcEeBBe§ﬁQEe@h@ymBQ§ BﬁleangTOg%%%%%&ate
formula (2) [Chem cal formula 17

adhereg gkosely. 4the %gar(welraexeﬁf RES td@m Wlb’é‘ to

a thmgkﬁags of di bf lﬁﬁleﬂb an@realfees;vleb@?fz@;itf @anam:frgwath a
rogen aton] a roup, Cl oal Ky roup al Kox

thlg%aﬁg Hhef "y Pr%&ﬁﬁ?y‘? g??&&p dogiyga é%ér%ea‘me Y when
theglooue Wa s eprogserit o aa taxygeéni ae phar astlensy weaeé dmdicated

ted fromanong a single bond, arylene
wthBQE Ckgagﬁéggroarylene group. Any one of the R11 to

R18 is used for linking wwth Y, and a, is used for

hNB&B@gIALthpphﬁ@AgﬁhhﬁgCene skel eton.) 60 TORAY 05011
ornmul a 3] R25: R24R23 R?2. . R35 R37: R28:
}}gktDem1§tRng nglCﬁ of the present 1nventlon is

approprlately utilizable in the fields such as display device,
flat-panel display, backlight, illumination, interior, mark,
signboard, electrophotographic apparatus and light signal

generator.

59 TORAY 05011



(wherein R19 to R37 each may be the same or different
and are selected fromanong a hydrogen atom al kyl
group, cycloal kyl group, heterocyclic group, alkoxy
group, alkylthio group, arylether group,
aryl thi oet her group, phenyl group, alkyl substituted
enyl; .group Ikoxy substi tuted phenyl group, aryl
%Hgstﬁﬁufg mﬁghyl ‘group, naphtyl group, alkyl
dubst At ligHtnaphtylingr depiceal kekyrisdbsvmputied ngapht yl
' r I
TG ol {M%su %%F%%?%al@%ﬁ?%%?%rf?ﬂ;rwgﬁ’%e@é‘ﬂé?%¥yf°rmula
1)sebsorngrad pREAEAEhrY) group, aryl substituted
[citenadt h ytm@Iup; heteroaryl group and silyl group. n
is 1 o1 2. Ais a heteroarylene group or arylene
bh e 5”bon nunber of 6 or nore to 12 or
! L linking with A). 2. Alight
it 7al according to Caimi,
ny “acene conpougq_ epresented by the
el) csand in th )R9 of the general
h-sdﬂstltuent represented by the
: ‘agg®). 3. A light em tting device
~accordithg to aim1, conprising an
ant hracene conpound represented by the genera

for nd in,that R19 a 6 or
poneraneterhufn tq Bt Bt Gy Por ChenRPRg oF chi 4 Ergnty and
Iagbtsemettedgfdemiamomqtarh&br@qe@rdmm@ t @1®@vydi mrbup,

b
i A R D e Rk e Ak b
f gmﬂnbal@z)lyulsgaﬂupx@éwma]t Group,, Alkpgmglecmm iadgylthio
d@¥bﬁ§C”ﬁ&?ﬂb%he@CEQBangar?l@%%b@%%er SRR, S la%roup,

ant h ene.conpound represented by the genera
Téﬁﬁ?r886¥i?Eﬁ%RnBaégyenﬁﬁmeCVﬁaP%&9%P¢ﬁ%f58ﬂ@%£roupr
f enrbbay(3yrbapa oxycarbonyl group, carbamoyl group, amino

group, silyl group and phosphine oxide group. At least one
of the R* to R*® is a substituent represented by the following
general formula (2)

[Chemical formula 2]

(wherein R11 to R18 each may be the same or different and
are selected from among a hydrogen atom, alkyl group,
cycloalkyl group, alkoxy group, phenyl group, naphtyl group
and heteroaryl group. X represents an oxygen atom or sulfur
atom, and Y is selected from among a single bond, arylene
group and heteroarylene group. Any one of the R11 to R18

is used for linking with Y, and o is used for linking with
the anthracene skeleton.)
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phenyl ene group havi ng no substituents, or phenyl ene

group substituted with a group selected from anong an
al kyl group with a carbon nunber of 1 or nore to 6 or
| ess and an al koxy group wth a carbon nunber of 1 or
nore to 6 or Iess 6. Alight emtting device materia

or ¢ dl N tfoo conprising an ant hracene
rrpoun represen by t he general formula (3), and
|nthat R36 or 1:(3) is
sel ect ed| f r@f __ grd: phenyl _gr® 'FB;h_-__VI..%’g no
substi t upnt 1= SalkNl  supsi-kt UDgtyphemyd~ gl oup, addsoxy
substitu éﬁ ARV OT-OUf apyhesupstitgat ¢d phenyl
group, naphtRif vihng no Bt rYuents, al kyl

substitut ed nap ityl gr oup and al koxy substituted
naphtyl dgroup.; 7. Alight emtting device materi al
accorndhnaget.a i @it R37 enrtpmasi bg tdre aatler acehief ferent and

I
e b e P O nB o Ao n I RREE R, B RSV u:BRE.
gemeﬂaalkaﬂngraupz)he§esgbscﬂagte@oupuhaéhoawkgmogpoup
m%&ﬁyl@hgéregeupunggylgéhérter@up a%yhkﬁgbe%ﬁbgtb@%up,

devi Ce wherin a | east a | um nescent ayer exl st s
bERGBEA dXCHRodBlhNd subathbuéetoPBRNY L BgREPHY alkoxy

ebasgtueueaar9Men§mdngup9nh@ymlBGbathtghbdthbhymggroup,

t | t
ChrpRExy Beope alkSRuPhDrh sl Fabnyy, ropls. alkoxy
| enbrestcentdl my it Ay radd,ght yéns tib s it desd qeaptatyelr igaloup,
géﬁéﬁéﬁkﬂﬁxﬁﬂaﬁghﬁ5?82?§%h§U§§E2?3F850§ﬁ8ﬁ5%?§§¥1 §Eoue-
| pgkoxgnbubshgtusedcehapepkbirg gotPai ALyl whesésifuted
tBﬁehHHtH§§§e@iouﬁYQ&ﬂE¥bé&§P§ﬁxﬂﬁi%hﬁakl§g@ gréepanty is

mat eri al rinmar onent ali

dévPEe? matferisal® h@&rﬁ%ﬂarﬁyﬂgenfn IR £deRe Y, g&‘f‘ﬁo@ﬁd’uP With
r epcesent etintyert be genemnalre tor h2il@ar (Bssar Ohe fenetesd for

f_cgg_m&gg(gltks}\t. 51@ host material .

2. A light emitting device material according to Claim 1,
comprising an anthracene compound represented by the general
formula (1), and in that R’ of the general formula (1) is a

substituent represented by the general formula (2).

3. A light emitting device material according to Claim 1,
comprising an anthracene compound represented by the general
formula (3), and in that R'® and R?*® or R* of the general formula

(3) are used for linking with A.

4. A light emitting device material according to Claim 1,
comprising an anthracene compound represented by the general
formula (1), and in that X of the general formula (2) is an oxygen
atom. _

5. A light emitting device material according to Claim 1,

comprising an anthracene compound represented by the general
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11. A light emtting device according to C aim 8,
wherein at |east an electron transporting |ayer

exi sts between the 62 TORAY 05011 | um nescent | ayer
and the cathode, and the electron transporting |ayer
contai ns a conmpound having a heteroaryl ring structure

forkRLA (%iarlg el L8 Qp3c ?ae Ri¢ ”c%[e”i fegen. dyrtAer (s ) is a
conpose of "an Telefent” sel ected rrom anong car bon,

pPhemydienge 9.ronict hegyemy oy gapst idgideinden and phlsespissreugroup

sub®? 1 EgRRY 990 1 group selected from among an alkyl group with

a carbon number of 1 or more to 6 or less and an alkoxy group

with a carbon number of 1 or more to 6 or less.

6. A light emitting device material according to Claim 1,
compfising an anthracene compound represented by the general
formula (3), and in that R3¢ or R¥ of the general formula (3)
is selected from among a phenyl group having no substituents,
alkylsubstitutedphenylgroup,alkbxysubstitutedphenylgroup,
aryl substituted phenyl group, naphtyl group having no
substituents, alkyl substituted naphtyl group and alkoxy
substituted naphtyl group.,

7. A light emitting device material according to Claim 1,

comprising an anthracene compound represented by the general

formula (3), and in that at least one of R??, R*°, R3® and R* of
the general formula (3) is substituted with an alkyl group with

a carbon number of 1 to 6.

8. A light emitting device wherin at least a luminescent
layer exists between an anode and a cathode to emit light by
electric energy, and by containing a light emitting device

material according to Claim 1.

9. A light emitting device according to Claim 8, wherin the
luminescent layer has a light emitting device material
containing an anthracene compound represented by the general
.formula (1) or the general formula (3).

10. A light emitting device according to Claim 8, wherein
the luminescent layer has a host material and a dopant material
as a primary component, and a light emitting device material
containing an anthracene compound represented by the general
formula (1) or the general formula (3) is the host material.

11. A light emitting device according to Claim 8, wherein

at least an electron transporting layer exists between the
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luminescent layer and the cathode, and the electron transporting
layer contains a compound having a heteroaryl ring structure
containing electron-accepting nitrogen, further composed of an
element selected from among carbon, hydrogen, nitrogen, oxygen,

silicon and phosphorus.
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