SPECI FI CATI ON LI GHT EM TTI NG DEVI CE MATERI AL AND

LI GHT EM TTI NG DEVI CE TECHN CAL FI ELD The present

i nvention relates to a light emtting device materi al
useful as a fluorescent dye and a charge transporting
material, and to a |ight enitting devi ce usi ng thiﬁ
material, which can b t||| in the fields such as
di spl ay device, flat- EEﬁSFFE éﬁ|8§ backl i ght,

iIlum nation, interior, mark, signboard,

oL 8h OBPPFCUBILT AP AE A0 B A g

of an organic thin-filmlight emtting device (LED:

b@@@klgggt@ﬁ@@Ddevice) have actively been conducted
that an electron injected froma cathode and a

ﬁgﬁepFﬁﬁgéﬁean?Bﬁﬂﬁﬁ afdéa&eente Ri §hohhheritting device

mateetanbiipbAglids an £1eogaricent! @195%@&@ c@ﬁ'f@@uﬂgaﬁgbgrtlng
bet en b t€ of th cat hode, the anqde. This 1,

natgri Ly nd"Geb? c2 T Amdten S 6 iy & REEEN %és IH?E;ﬁrla

whibhi ghtinbssutndéreHowndthei Agevdkt ages aﬁddﬂublapoﬁevlce,

flakigghegnhigb?ﬁg h%QHQ?%gﬁLecﬁi?ﬂm akkggt eg%é %9 mark,

erials acting no hese St
S1gﬁhvér§eeﬁl@@hagpheaogyanhmy aeseaaths an@tli@mtoasgnal
- gen8kBEBrit was revealed by C. W Tang et al. of Eastman
Kodak Conpany that an organic thin-filmdevice enitted
light wth high brightness. The typical structure of
BRCHEGHAUND 2akhin-filmemtting device presented by a

tud f t Kodak,. Co ny i s such that
T ah e B oREbtRT U T AT Aroglr PrAghic thin-Film Light
emittisg&iguigwl(LBEO: al B)lat wminumng téyias) adwerapescenty been

- con f"éda&gch '\{Qléiﬁ%ér?le!l%\@tr%‘% %n%%tc}%%%e 305 gegggﬂ{tjldgl rlu¥d a

ayered on
hele 1njected from an anode emit light when recombining in an

organic fluorescent compound held between 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-film emitting device presented by a study group of the Kodak
Company is such that a diamine compound for heole transporting,
7tris(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 greén 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

1 TORAY 05011



gl ass substrate, which emtting device allows green

light em ssion of 1000cd/n2 at a driving voltage of

approximately 10 V (refer to Nonpatent Docunent 1).

The use of various fluorescent materials for a

| um nescent |ayer allows an organic thin-film
verse_lumn t colors,

t
PRI 16 S8 89 S0P T AT ER - 1PTORAYIOGBETe s
mat@gplall@atqfortmeot@lr@m gysranry actliors, Amengtudies of green

llgIHtg%hl%gnltf’lggj H?te??&fé'ﬂes 9k JnQ ta'Hvea%coerd MLy t°19| %'[—ﬁc’nest

_e stu reen gh -em |ng material's ar
stusgses hw@m'ﬂcéﬁghanamtuﬁ*él@armmtsqu@cmn@tsbme léght- emlttlng

matb&gﬁﬁse@&%tb&@s@ﬁEQ@|%b%ea%@w%&@eﬂérg%%mgﬁb%th%%rovement
QPterlaI are present made toward perfornmance
BT Qe aBHE bt PFﬁ’é Lemisgdsy asy B19eRd G khaR-gidanild ght
emlthnngfubﬁubeghb teﬁhmbk@@ed@mm®®1&&t®?oﬁnﬁh@Vﬁev1ce g In
it the d vi_ce par.ticu wi th regar
oaxff ol bt SGaERL g ubiel L bl oBriaing detRL] ¢
bluEibhghtw¢m1tt@pgnﬂmﬂanﬂadfppnvvdée&1devncekhamnqgexcellent
dur%%ﬁ@hk?nénddHiﬁ 'féiYa@fgébggh e éﬁﬂ%ﬂ?@l a echnique is

exa ue i s cl osed i'n
dlSﬁﬁ?ﬁ?ﬁcéﬁeWBéﬁboéﬁdaﬂ§h§§§§nﬁoﬁ0apﬁpuérlBlgﬁEdeﬁprtaanue

ligHevemektghy @avibbnggHevereetBhye b9t emitd NOi ght
gg | ces u3|%% vari ous ant hracené conpounds (refer to
emiphi B

POEGTRM 9 t R YO @f}fe*ﬁaqeétﬁ RORSVELs dEpier to
Patthendasnen s Uf tiocsprdr&uweaalidtidd: hNaavpat, e@ﬁy@@l&bmlﬂ{ has

lns%gffgglggg ggéigsﬁgetters (USA) 19§7, Vol . 51,

tent Docunent 1: Japanese _
Unexanlned Pat ent Publication No. 11-297473 (d ai ns)

vonEpESh BRI 35 MRPRERBIIBIATLIRAEal B 1907, vor.
1, 2, pp 913 to 915

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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Pat ent Docunent 3: Japanese Unexam ned Pat ent
Publ i cati on No. 2002-260861 (Claim4) Patent Docunent
4: Japanese Unexam ned Patent Publication No.
2003- 128651 (O ai ns) Patent Docunent 5: Japanese
Unexam ned Patent Publication No. 2003-306454 (C aim
. _paragraph 0039) Patent Docunent 6:Japanese |, .
or o P REHE PribTCat PO AbLCe SobRIBBPI Lagrririce
matgariadr apisw@049at b10650) gbk SEnOSURRgOHeViHEel NYENTLHONi gh
P E ; SOLVED _BY E ENT .As descri_bed
L £ B R e G leO PR AP Ad o A= Tiant
emitypngodsvetri seéngythad ertelliedt durability has not
been provided in conventional organic thin-filmlight
emttin devi ces. Then, the present invention is
Mﬁﬁ@ﬁdé&Rt§O§8ﬁy§ FHEORRYBEEN11 problens in the prior
ght prestatpravedeian! ight efyhti BRidevheedeBEer hdkerial
alLowing a blye light emtting device having high .
COmP i RSl o 1 1) FATEREEF T BRBT RO BbFHIRY thsdodlowing
genkirght foemifihi 1y) devi genagbhgfbhinalmatafial . MEANS FOR
§€h¥b§gbIH%o?§E§5E The present invention is a |ight
mitting device material conprising an anthracene
compound represented by the followng general formula
(1) o8 gs &{al formula (3). [Chemcal fornmula 1] Rs,
‘ ‘'R~-Rs (1 (Wierein, Rl to R10 each may be

fewdif f erent and are

(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, heterocaryl 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
hetercarylene group. Any one of the R to R is used for linking

with Y, and a is used for linking with the anthracene skeleton.).)
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sel ected fromanong a hydrogen atom al kyl group,
cycl oal kyl group, heterocyclic group, al kenyl group,
cycl oal kenyl group, alkynyl group, al koxy group,

al kylthio group, arylether group, arylthioether
group, aryl group, heteroaryl group, hal ogen atom

no up carboqy group, carboxyl group,
%@EﬂF&ﬁﬁyf , carbannyl group, am no group,
silyl group and phosphi ne oxide group. At |east one
the R to R10_|s a substituent represented by the

' ' fo nulawﬁqyih@hen1cal formula 2J

@ :'_f‘ﬁl to R18 each may
Ate Yap it h sel ect ed @ om anong
hyggooen inom aI k IRSé‘r;g Y RB 4| kyl group,

‘ e :groUb ’haB tyI gr oup and
heteroaryl group X represents an oxygen atom or
sulfur atom and Y is selected fromanong a single
bond, aryl ene group and heteroaryl ene group. Any one

(Whefreting R'? tt RE8 é&bhkmﬂbfuﬁ dHenldai@g oM differand @xd are

h th h kel ) -
se g R b o e a5 BB gt A ms) SRS8LRBARYS” oy LRyl
groRp7 Reseztmyzg.lc I@Z@up," 21k2iyl gré8p, Ra3kiylkhio, @oup,

aryB%%%e%GEEéhg %§§t§§%$5§§ﬁ§@9835inghgﬁ%ltgrgﬁg egiﬂyl
substltutfmiphenyl group, alkoxy substituted phenyl group, aryl

substituted phenyl group, naphtyl group, alkyl substituted
naphtyl group, alkoxy substituted naphtyl group, aryl
substituted naphtyl group, phenanthryl group, alkyl substituted
phenanthryl group, alkoxy substituted phenanthryl group, aryl
- substituted phenanthryl group, hetercaryl group and silyl group.
nis 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 RY 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 energy, and by containing a light
‘emitting device material represented by the general formula (1)

or the general formula (3).

ADVANTAGEOUS 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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sel ected fromanong a hydrogen atom al kyl group,
cycl oal kyl group, heterocyclic group, al koxy group,
al kylthio group, arylether group, arylthioether
group, phenyl group, alkyl substituted phenyl group,
alkoxy substituted phenyl group, aryl substituted

phen Jrou al k substi t ut ed
(R S A Ry Sutlel ¢ SheniRert cordupntAep 19
expiﬂxﬂedtﬂnaﬁemapﬂtyl group, phenanthryl group, alkyl
%ﬁl %Oxap%gquhryl group, al koxy substituted
nant '

group, aryl substituted phenanthryl
group, heteroaryl group and silyl group. nis 1 or 2.
Ais. a,hetﬁgoa{ylene group or arylene group with a
carbof;nudbezzefw6 or nore to 12 or less. Any one of
~¥rﬁ”:w-ae€f}d any one of the R28 to R37 are used
“A) The; Q esent invention is a |ight
sher ei n a@ *| east a | um nescent |ayer
: ) 3 an anode and a cathode to emit light
by el 't -.ergy and by containing a |ight

54 0G0 te t er
orqu%g?ﬁﬁng§aq%' Eéﬁ%ﬁ% ornulggigﬁd'giﬁéﬁéi from
amOEHFEChYGFomHE BNVEMB@QYTherpnesenvcﬂpaéhﬁ/ﬂogroap,
het@&e&yéﬁlé %t&ﬁ@ it QQQSMbC k@ﬁyyﬁ%&ﬁﬁﬁbgﬁkynyl

g evice and exce jfent
grOPPvnP§F85V|9F9uprn Yi-EhéR, JEREPPr eS¥AELRAVEAFPYRA,

aryalth@m@taetclgmuge,nh_t:yl Ry oV | 16€L v PEL r@hFl WH N atom,

‘ efficienc xcel l ent durabilit TA
- CyaRRQE T BR %Eni‘iegwéﬁeﬁﬂé CENBCHF A a&%%yakaﬁ@upr
carbampytungroepr eseit @ oy tayu helg@riergajodpoemuﬂ ghodpRORAYoxide

grolgﬁgé#‘%’é (:!)L)re]aa.l%ré: Lhe gepgLal: {9l é@uﬂs%ftlﬁ%r&r %ggzr:]rtasented

by the following general formula (2)

fChemical formula 5]

42

(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, and o is used
for linking with the anthracene skeleton.).

[Chemical formula 6]
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explained in detail. [Chemical fornula 4 R to R10
each may be the sane or different and are sel ected
from anong a hydrogen atom al kyl group, cycl oal kyl
group, heterocyclic group, alkenyl group,
cycl oal kenyl group, al kynyl group, al koxy group,
aI kylthio group aryI et her group, arylthioether
.00 8AL¥ L 20r ot p, hal ogen atom
, A agbaxyl  group,
proyp, aniifi@ group,
WG gxdeR’®group. At | east one
Rl 00 sk .'fs'hﬁuent irepresented by the
fol | owi ng general fornula (2) [Chemical formula 5] Nr
1oR=8 _R11 R12 Sys, id: (2) ~s Al _R4.. (R11 to RL8 each
R rFéyR eSRRB I%aaiﬁé’eth%l%‘afﬂ@r@ﬁtdhﬁ@elé?féts?’é#de@tf@cﬁelfer‘%ﬁﬁd from

amo’rh”glz g Hydnslegen ﬁﬁﬁ 0 :éll K1k )erogl@ u @yc&\b@'l‘l@llk k_fﬂr o8boup,

0x rou e rou r.oup an

hetheert a%rlgi ggff&?g a%‘o prg ?élﬁ’t' ggrﬁ%’&f%dé’ngﬁf’b%'o?rylether
graga f larydttdmoeetmérY greoups| @chte@quf HEvupamangya subglt&tuted

e S T e
Pheigdd groop . | nﬁkhhglv\gmuph@ldmhr%mtsKacbm@ph)tyl group,

LTRSS ol IOTRY 09014 S v,

phq§g§pﬂry§ogroup, alkyl substituted phenanthryl group, alkoxy
- substituted phenanthryl group, aryl substituted phenanthryl

group, hetercaryl 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.

Among these substituents, an alkyl group denotes saturated

aliphatic hydrocarbon groups such as amethyl 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 hetercaryl 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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49 R19 to R37 each may be the sane or different and

are selected from anong a hydrogen atom al kyl group,

cycl oal kyl group, heterocyclic group, alkoxy group,

al kylthio group, arylether group, arylthioether

group, phenyl group, alkyl substituted phenyl gaoup,

oxysubst uted eny ubstitute

Qﬁﬁhlegroup, ﬁapﬁ?@geﬁr86p, EEE? éﬁﬁif?t%f%ﬂpnhﬁh?QT
pargriowd.ar iyl Koxy tedbsbetngednnaphiyge gsdupspiarallly 2 or more
to SWoshi tuted naphtyl group, phenanthryl group, alKkyl

substltuted phenant hryl group, al koxy substituted

PefaheRyvy 9gpenplenees subsatunates pHdmdmttioyhydrocarbon
gro@@%uﬁonﬂﬁhﬁﬁﬁérﬁ|dQﬁBM@ E@Hds'%N&h9£§qpxmﬁnﬂ§g%oﬁb 2a1lyl

t er.oar | ene roup ,or ene group W t
gr%l&)r 8—% bﬁ@@& §L6MPpp ME1CH fé&@inylle9§ouﬁn§ﬂ%’n§a8f3 a
subtshdtlﬁb&tt orRAdtandriaaycLiison afurither X tzoy B3Zeare 'g&@d

I Ki th A, th bstit t
not Bars RNa0eY aarirstea oA ona ro Prpdrosar %gﬁlgf@bg
20. such as a nethyl group, ethyl group, n-propyl group,
Asggrcqm@lk% pgr%wgl ghsého%guensa%ra%w a9y ;8nd

ter al kyl
hyd§9§§FbPQeﬁﬁ0u§ﬁ ﬁ@ﬁtaAﬁlaadéddQMbéﬁubgedt Bnchhascase

cchBpEﬁt@ﬁy§U§§btht@9clb eﬂ@bd@@h&ﬂcBk@ﬁFyahH”bygﬁohéﬁényl

i ncl udi oup, "aryl group
groligy g\%b?%%%%%lﬁ% %ﬁy% "9y BeHfoh SHRE THEent or not.
RmdkkyngﬂdesquQNGﬂmiﬁﬁwaﬁh?r@?b@ﬁliph%?ﬂcEﬁd@ﬁcarbon
k up i.s,not rticul ar imte ina ..,
grO?EH%%n% r(I)llri)(iqcaltlryp %a%? ﬁb afoagﬁﬂﬂgggr dZoup, “which
alkpngf ey abbly Mbyohawer @ S@SS:idIuérdsgn notvi éheofarbon number

of a%}’%'ll}ﬁﬁyll'éﬁ’olg;\i"fﬁ ét[h%élrr'gc a%lkalmﬂEé’&'p b%%@lg;[ £8 a range

sat ur at ed groups such
of EyeL6PLoBYE, t@y@pohexyl norbornyl and adanant hyl ,

BRI L1k SN |gQ@|u|f3yJ:1eﬁ16@é|§’ ﬂ"{ﬁycﬁh%lag%%!ﬁﬁts' Tl N aDPbhatic
hydgggargon groups are bonded through an ether bond, such as
a methoxy group, ethoxy group and propoxy group, which aliphatic
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
arcomatic 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 arylthiocether group is such that an oxygen atom of an ether
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nunber of an al kyl group portion is not particularly
limted, being in a range of typically 3 or nore 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 am de, which

het erocycl i 0] may have a substituent 6 TORAY
bongE§E 101 SELCTARE Ghp nt HuRbRT L bfu e hetidrib @y duldur atom.

Arogiatiie MQdEQbarbaht@be®%|ﬁnlbﬁlb&@ie&%@&gghﬁu@ mARdBave a

s e Ciune I0, S EHORI 1 BRATT © hylir DEAI SoRC: 9¥oup i

nOtgP@mﬁsC@dﬁméNn&n@laedoubben@on@ asuemgas o Vwiypyilcally 6 or

morgngpﬂoa l.yh esgroup and butadi enyl group, which
al kenyl. group may have a substituent or not. The

&&r BEH InGiosk SENaiesl REYIR tdcotydrocapdonp aroipsl such as
a phérmg 1 @Qoub?lﬂkﬁohﬁyﬁgﬁf@ﬂge l@f.pﬁé’rﬁ’yP%lrszpz él?ena?xgthﬁ/l group,

cl oal ken rou enotes unsaturated alicyclic

tefﬁ%‘&iﬂé{ a968ﬁpg388p YEGRY i AERYPa d%%b?%%o%oufgu%ﬁya%a‘ée a

subsy¢tapemtenymo@rOﬂpmvﬁyﬂ%mﬁﬁﬁPaﬂbsnME g iy BRfgkoup is not
: cycl oal ken rou aye

e b R P 1 Ry RSB o 4B PdLYal LB 40.

Bnbataraae&lagmphatdenhyesoaapmanlcggmoppsohaaﬁngngnaatom

excébtpEQrBBHdmnsgcglﬁgsagughhbgyg QE?HR¥%WBE8B86athﬁ%kenyl

group may have a su tituent or n nu
groapraﬁXaPR}M}|g§@69p PYragy lparerpul aripolinviedrobei agd

carbﬁz@lyaﬁﬂﬂnuﬂ whl@hpﬁé£¥r8a£91%ﬂxnﬁﬁm%bh&%yeggQHBstltuent
functional groups_in which aliphatic

or Hg%ﬂ oD iF TG e b%d%&%wwﬁng@mrlwmt

parsichlaslyalieihedy geonp, iat hox¥ngeoup apgipaOPYOXY to 30.

%Lgé???uengpoglaghg£?ﬁe Eég%gﬁ%[boﬂlgEgH ? g%gmg%g and
iodine.

A carbonyl group, carboxyl 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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nunber of an al koxy group is not particularly limted,
being in a range of typically 1 or nore to 20 or

| ess. An alkylthio group is such that an oxygen atom

of an ether bond of an al koxy group is substituted

with a sulfur atom A hydrocarbon group of an

al kylthio group may have a substituent or not. The
EaPB5RTARKEEENET IRALRI MG D JgfétplpEt ngtoup derived from

aro}ﬂ@fttllcCgk@{le Hlénﬁiﬂi Gin B@bﬁgei;@e@t g rof sh)tlﬁ' £§3ld ¥ukanyl

g ess i | et her group Enotes a
gropﬁhctl 5 RhiC Qo PPy BY S¢S Bo R E G Bups
qurmmiHmmﬂhxbd@and@mﬁhazﬂﬂmmgbonﬁ,whﬂﬂﬂh@ﬁeﬁo@hgh@ﬁggroup

mayJ AR a"“%h@@tﬁ%@?&' %ﬁh%%[tocafﬁ&” n%b&%'l‘?sm'}ﬁ%er S cRo

substi tue e ‘carbon hu of "an-ar
het@ﬁ@@§y1§nmﬂrqnnnﬁduﬁaﬁaytnpnﬂaeaylmmukydmbalngngea@ﬁnge

of &&@h%@hhy 26¢@r a@ore to 40 or |ess. An arylthioether
%@8 i i S such that an oxygen atom of an ether 7 TORAY
b

kydngubrtdh udey ehrey lgesepr deaghssi BubPEemilt Fraup
subsitthiftul ettt h tACOIRS V&~ hveh DeRddan kgn aRsup N aalai the number

ther grou have a _s bstltuen 0
of ATkt E et ATEh DR elhert B s R toph 82" 1es nd. the
klnﬁapﬁ|¢hbmrmyylba1teé sbmengrldlafeaege of typically 6

t t ti
2P RS, Qo508 e oy 1 Yo BLoNB 00! S REATI Lo
Subgﬁéﬁyteﬂlﬁhé%ythgr@bpvepm@nampheﬁla@koay grp@pph@nﬁlthe

num@eSUBT adtk DYy B LY QUP s nAR AlYde HOUPRBYPAVES S or less
substituent ‘or not. The carbon nunber of an aryl group

andlghﬁoklnﬁanlEUPQrW?YIPﬁIFEQ SBBPNgYi A1afraRyE - of
nmpa@gnlguﬁst@té@edAph@hguogkwhpgaeu@tégn@tpﬁeaygwg&b@p

subgéoggfﬁaavuﬂg5%8h%b8?%7%%ﬁgﬁype ar§1 bgo%ptlngdtﬁmanumber
of aryl groups 1s in a range of or more to 5 or less and the
kind of them may be the same or different. The carbon 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 range 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 group 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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group, oxazolyl group, pyridyl group, quinolinyl group
and carbazolyl group, which heteroaryl group nay have
a substituent or not. The carbon nunber of a
heteroaryl group is not particularly limted, being
in arange of typically 2 to 30. A halogen atom

GENBERT SUHSELREL AN OO B8 A 0oL O MEncflanthryl

group, car gro oxy
greduy @aﬁﬁwtgrc@@pmamtﬁm @nb@u’ﬁ-mtm@@@pihaﬁelom@@gra@wb the
nunl@t Raverya ék‘gﬁfabt yenin of Mlge £er 1exampbfe MWILRr 1ess.

? I
|nclud S an alky grou ﬁ@pfy0|§a2§ﬁ5§$f°uD ar%§9g%g%mula

(1 fwﬂ ha@ beesuhst i hubRe: o tsaé yfhlgs Qilﬁ.rdeﬁlQIHE%t@blllty and
Xcerﬁngqgl haV|ng a om
© Tas A AT G P YgF&&SOr\Aﬁu ﬁlaéﬁlr‘“;gl a&r 8&5 i1\
skeatena asubst idibentzoduraot skEietoar ben anddbenzof:hdophene
[ Q ul [ i ng
skﬁigﬁgn %fp%3£¥%20% Eg%%%&?% f?ﬁeﬁngﬁgg%%qF 9% ﬂ moﬂe@ule
Amondokese t Rpi &4 By Pft &he. %ﬁea@%%@u@n@l@u&)d@m @¢ deast
onedsaaé@%d%%pa@lsﬁg !’:Qgén%{&iﬁit thE}iCHLQS%ﬁ:{ bedcioalkyl
as a gr oup

such
gro% gi Pxér%‘{fﬁlp'pﬁgﬁgﬁllfﬁwu@r @@Ehttyér %ﬁ%ﬂ?larﬁﬂ sgpeanaryl
grqmpr esylthgt abdn Whiahs @yl eney d0tipprBYclaye thereby allow
car

nb f I
> 130T, S Tar®, aFi s Hery Bl ArebalStgbefy Fhedoiange and
.exc@ﬂlempldatbblaltg 40. In the case where A of the
%”%adnﬁrﬂfie&% Qg)n ﬁné”r Yd £06 %g;p*ah% E;:en%rxy 1998rmu1a

grop may veas Stltu Nt or not car
(Dnukbers thefegrbly aj ﬁulas‘f-ah@%nbfr®lt%sqnzteqhdqmmmgganeral

for&@ﬁ&tleeﬂh v8eil AL 10 # N8 &Jr0aly) eRecFiQUR and ease
den%hes a divalen roup derived from aronmatic group s

- °f RAPEAGSAR - at bih AXLEPtORarbon, St HHIIRSEAF Ut AL

preferably an oxygen atom by reason of allowing higher luminous

3

efficiency.

In addition, at least one of substituents except the general
- formula (2) introduced to R! to RY 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 carbazele skeleton through a hetercarylene group. or arylene
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group, thiophenyl group, oxazolyl group, pyridyl

group, quinolinyl group and carbazol yl group, which
het eroaryl ene group may have a substituent or not.
The carbon nunber of a heteroarylene group is not
particularly limted, being in arange of typically 2

%chAQ éék%bn%&ﬁ%& U(Ed@ FEh'?;eﬂﬁe g}%&i’é’ to%% 31 R19 to

Ohenyl group stitute ove. me
R” Ane, g eug, Oﬁrﬁ?atm qugum useid éloltyll@k@ﬁl@siﬂltsh i R

R36R@B@§705ré pre@BELELEQ Bs8H kessiandihhewikhnd of &D@ﬂ"of
the me or different. An al koXxy substituted
a&ﬁm oo defofiedes ipheninyeeds odubssrithardd -wit h

t[]methé@;emm’ﬂt Fopadlal kﬂxylgrwprea@dabm@ imyibBerodtharge

T AR RO
groalwhagmbgtmcb Lﬂlé’-dstpftemﬁthr phpng&’éﬁotaegrauprmlt;ﬂtlgmnmi with
a g§HQ§té%‘I}é‘é@gec‘i\" £dbod I%ﬁloﬁgjoé{ﬁ ed ALY n oL Q:Léq:bo%ngumber

he nu aryl groups | n a range of 1 or
of } ®mmgire| a3 $ and a9feanf v adkopyedr pray Widht he?%fé’ﬂ@ @rmlber

of di bhrenRie tBh& %Q@%snuﬂﬁ%hth%fle@l% %rr)élupgh%}@nbs ot
icularly préferably 1n a range of

I ein
Subé%&ﬁwﬁ&tért 8&'@%&1 %é(&é‘-n'e rQIuPyISU?ﬁﬁéFPFﬁfieHlﬁBpﬁt grroup
selgeted d&ﬁﬁﬁeﬁm?gnﬁﬁhhﬂkygrqubupZW?ﬁhlEUEaQbWhthuhbér of 1
e tioned a an e nu
or BRRUCLIPRLENFE S St K Mol U JUTRC R, @Ry Hhimbe s
of Aldkoxprsulsst bt ot e'lcbsmphhyirt Btoop BENDS em= e atagrhtfydom among
a plgél%'lp gﬂ%ﬁan Bﬁgghﬁ%ncﬁnsh%sttq% Iﬁ%\ée Ten i%lﬁﬁat&ﬂeﬁ@@ﬁ ghenyl

gr oup of " al K oxXy ‘groups 1S 1n a ran

grogp, 1&1&0%@@%1@5@@ RBSNY A9 LAYH, gawétaqnﬁt@d:mppsnyl

grod QUI@a§EB91 %r@@%mﬂﬂ 86 0By s SHDSd h it it %QWlt Bubgﬁltuted
napg e-nmention and the nunmber

d 0 ar
p§TPED; A1 Piﬁgéyoﬁu%ssatﬁsee PaPhigL proup: dnd that
at least one of R*?, R*®, R*® and R* is substituted with an alkyl

group with a carbon number of 1 to 6.
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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An al kyl substituted phenanthryl group denotes a
naphtyl group substituted with the above-nentioned

al kyl group, and the nunber of alkyl groups is in a
range of 1 or nore to 9 or |less. An al koxy substituted
phenant hryl group denotes a phenanthryl group
substituted with the above-nentioned al koxy group, and
t he nunber of al koxy groups is in a range of 1 or nore
tlehgmgrall dggmudaTORAY 05011 An aryl substituted

ph@nanthryr~-roup denotes a phenanthryl group P
stibdst | i off Wt h the sfithoned & d
the fiun ~aryl rSNi i a range o “optiore
to 7 An anthra gorpound repre &
th formula ( nf the present_ . N has
hi | m st abi g iexcel | ent O
res ce=by reasonf: g an ant hré et on
and a.gi.benzof uran seretan or a di benzoghigphdh€ s
- skel ejodjas electron;? 'ng fused arofe i
nol eclfy.” Anmong t hE ot --._to R18 of“* =
formul & (2) are at @ “one sel ect ed rom anong a

hydrogen atom al kyl gfoup, cycl oal kyl  group, al koxy
group, phenyl group, naphtyl group and heteroaryl
mattrnn ernstabrqtyls |mnovedto

i o 4 |
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In addition, at |east one of substituents except the
general fornmula (2) introduced to Rl to R10 of the
general formula (1), or at |east one of substituents
introduced to R11 to R18 of the general fornula (2)
is preferably an el ectron-donating substituent in view
g property and durability. Exanples
pre}era y use or an el ectron-donati ng substituent
i ncl ude al kyl groups such as a nethyl group and
tert-butyl group, alkoxy groups such as a nethoxy
;h1fheteroar l..groups such as éuran 21
eﬁﬁgfur ah, dibenz Gﬂan T'hi ophene, b ﬁﬂothrhphene
diryphene, pyrrola*“' : An
‘ ‘conmpound repr 4
(3) of th present |nvent|on has hi gh thin fr;*_

.ndol e and car baz8l.e

st abi; s excel | gm -esi stance: . of
havi rt Ar acene .sg. and a car“
skeleton;;s ‘el ect ron- doHat¥no*f used aronafr&m*w;

g& and |inking thesagt hracene skeletofpe t he

kel et on t hroug
PJORAY 05011 gra
% any one of R
’?sed for ||nm

WM th a carbon n ﬁier of 6

fo R27 and any gRe.of R28

Mth A; R19 and BN

%l inking with A I=viraw G

f raw mat er i ghg-and. ease of synthesrs”

Beraks’ Lt ypreferable in view

r§e transport property ang#thin filmstability

that A is a phenylene group having no substituents,
phenyl ene group substituted with a group selected

from anmong an al kyl group with a carbon nunber of 1

ge tQ,o or |les d an. alkoxy grou
gl ]Hco H?: s[_]%g @ - naphltoq'r
having*ﬁp'  ?-,ﬁQ- ?
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substituents, or naphthylene group substituted with a
group selected fromanong an al kyl group with a
carbon nunber of 1 or nore to 6 or |ess and an al koxy
group with a carbon nunber of 1 or nore to 6 or |ess,
that R36 or R37 is selected fromanong a phenyl group
i tuents, al kyl substituted phenyl
gﬁ%glﬂﬁkgﬁg%éL Sti't ut ed phenyl group, aryl
substltuted pgf;ﬁl group, naphtyl group having no
i ARl iyl figgbstituted napht yfhggrgup and
ted mapht yk. , and that

tg, Iso that the Aise of themas a
[ ‘V|ce naterlal l ows a Iight

51 (1) or (3) as described above&is
partlcularly limted; specific exanples thereof
i ncl ude the fO]|OMAng 11 TORAY 05011 [Cheni ca
forggaia 7] C7.] |~ ~ | |.yopyi' AS“CH3 H3G C F4
191712 TORAD$011 [ Cheni cal fornmul a 8
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Cr o7i C71]" G727 | Ni p 0737 Ha 1741 - C151t '1
H3 CH3; C/ , o 13 TORAY 05011 [Chemical formula 91 [1
8 ; ., Cr s]: {207 f y ,,,I [21] [22] 14 TORAY
05011 [Chem cal formula 10] 281 I r 1! [243 ,. s 5
[25) 1261 1" ~ ~H3 [277 E281 $ y 15 TORAY 05011

[hemcal) fnmyha 44, [30] Carl™ [327 -.r Imo: y, N
S= -
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[337 = 1341 C35J N. _. C3] I. i, 1377 1 !: 133 ~
* " Hs 16 TORAY 05011 [Chemical formula 121 [397 [407
[411 [42 H3C /C H-3 H3C H3 103C CH3 D;dl (6 31 1441
1451. [467 CH3 [471 [487 [497 [col r.. 1' 111 ~1 ~
~J C) [51:J1 [521 1531 [547. 'CHI: 17 TORAY 05011

f 55] [ 7.: [57] 1581 | F13C-HB:
cﬁ?ﬁ?ﬂ%g%%:f§¥£#f% éﬁﬁ,ﬁ. %5%] 16c§ %61 1 .J[62] I~ |
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HSC— t, H3~1 CHg ~ [63] [64) [65] [56] | ~. L~y.
J ‘'can H3 "CH3 18 TORAY 05011 [ Cheni cal forrrul a 141
[57] t68] [69 [707 |—|3CHng3HSI—I3H3Ct H3C.,. H3
"H3CH3 1j i\7/, H3C H 3 H3C-C=CHg. '~H3 [77I

[.72]" [73 1 H3C eu3 113 .,CH3 .a.'CH .. [741 [753
[[?)h@nﬂcéﬂfo%ﬂﬁgéﬁg] ~ ol ~~1 ~ L o~ ~-

el [aol
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19 TORAY 05011 [Chemical formula 15] [79%]" 17.9] [80]
[81] 1, f_ ;.12 1,'/r f it H. HB3GCCCHs O 3 CHg'
[827 t83~ _ [84] [851 CH3; NHC-C-CH3 OCH [867 [87] |
CNg | bCH3 20 TORAY 05011 [Chemical forrmula 16] [as]
[s9]" tsp 197 ] HSC-CCH3. | 192] 193] [94] [95]

71 [98] [99] 1,~r f H/> H "d
i?@ﬂi&\‘?‘%%@ﬂ“{%é% cal[ f]orEruIL 17] :7001 [ 101] [7o|2]
1@5]] H3”.~,:- H3[553136_ 3L, J[lCI@;r]l? _705]_ [11%1} [107] A-A
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CHa HSCQ H _-.1 .~ . [1>0s] 01;09] ['| 101,
"[7 111N -4/ CHa Ot fl3 [Chemical fornmula 18] 22

TORAY 05011 [11 27 0173l r [74141 ,CHg:. . .. t ~.
-CHar I. CHg.i; MnCC ...,..,. CH$ Cl1 f51 C11'61C
771HaCCHg~. I,.H3CCHI H-CH3 OCCH3, I: 3 3
&261&“1[531312&9%0[1 Q/S 1 H3 Cy,g 23 TORAY 05011

orrru [1211 [1221, [1237 11'241 H N

, H3 CH%G]CHS [1' 257
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CH3, CH3 H3: Hs' r r 4Hsc 13c3 aCH CH3 CH3 [.1297.

[i 301 [1'317 [132]. CAD 111 :. HI1 J, ly I. Hg 11 1
|l 1 CH3 .CH3 sr...; CH3 H CHB H3C CH3 H3C g H3C |
v I, CH3. 24 T(RAY 05011 [ Chemi cal formula 20] [, 133]
[l 341; [i 351 HOC CHI HSC Hg, . :HaC ,CH3 CHg H3C

7 [7 3] [77333", . 7,393
E%hemﬁcFlNgfr%F? 43%??41% [122& [1431 | T ;f.i I~ H |
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[Chemical formula 21] CT | 1T4~7 7 461 f | ~I [14 7.
[74%x" [14 1 H.. N [i.501 _ ! r H/ . A known nethod
can be used for synthesizing an anthracene conpound
represented by the general fornula (1) or (3).
Exanpl es of a nethod of introducing an aryl group or

kﬁ%QQJ I féyﬂﬁﬂ%_ﬁﬁgan anthracene skel eton i nclude a

using a upling reaction of hal ogenated
a acene and | or het ryl metal geagent under
g%&%dlun1cataﬂ§§¥ and nlckzkﬂﬁcatalyst %ﬁ*la nethod

:&.aC|d undef“{ﬂ”’
and a coupl iffigj

under palladlun1cg%;igs$ and ni ckekedatal yst; and a
met hod of using a coupling reaction with carbazol e
under pal I adi um catalyst and copper catalyst after

i pgppduci ng a ﬁgﬂogenated a group to ag=pnt hracene
skelet.en hbxt an -i'edlneng¥h A ght gn??t-“n

devi C ] oot : NG o '
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invention is explained in detail by referring to
exanples. A |ight emtting device of the present
invention is conposed of at |east an anode, a cathode
and an organic layer nmade of a light emtting device
naterial i nt er posi ng between the anode and the

§F99§ yﬁfd in the present invention is

not partlczfar y ted if a materi al capable of
H@byntly inje 1 a hol e the organgigsf ayer,
“a~mat eri al ? ?ﬂp_xgaratlveﬁ%gh ph_‘morg gnctlp S

|s pr ef erjah ¢l ude
conduct i ve={ret al e, indiu
oxi de,.d:p ;“' Yoxi de (
met al:g Sl n;lnorgam
conductlve naterl- odi de a

suk S5 pol yt R+op
polFygyefo¥e and pol These el"ect rode nmat;

by | ani nat i ol br

- HATodSchs pref erjigde o,
supp|yncurrent sufﬁmglent for - |ght em ssi on gftﬁgaﬁ

~light emtting device, and |ow resistance is

ﬁ

power consu tlon of au
1A

desi le in vie

rri ﬁﬁ fv ex_-- ! 'Vbstr& !

“ ; ded:

and the  yse Bt
10052/ § Giyar” oy

t he r eag

[Chemical formula 18]
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device, a light emtting device is preferably forned
on a substrate. d ass substrates such as soda gl ass
and non-al kali glass are appropriately used for the
substrate. The thickness of the glass substrate is
preferred to be sufficient for retai ni ng mechani cal

strer th, that is, OSrrmor nor e. regard to
rr; al's for g asd11Rbn- al, kali gl asﬂl‘g preferabl e
for the rg 'on that less i@ '|ssol ution froméliass is

pref erabl ez and soda-1ine on whi ch barr ¥ coat
such as S¥Q *tt& applied, .isfal s ‘commer ci al | "6"3
avai I_:,-J &, 4nd ther eby: @ be . In i f

S GV e ul ar y i m ted such as an e*ec_r oh beam
met hog sputterl ng mst‘ chem cal rg [
ad. i:Materi al s used3if 8g-
present invention ar e Gat particul arl yui-g Aichied I f a
substance capable of efficiently injecti néian
electron into the organic |ayer, exanples thereof
Jal ly i ncI udi nq ﬁ}b]':ltl num gol d, |-|1? er, 66
ting % nc, alumnu __ndl um chrofi um 4
sodi um pss;f,lyam cesi um..-al ci um and nmagnesj u--;,‘" y
In or de_r “Phpr ove devi ce -

per f or-nam g V2 i ncr eagkpgsSel ectron injeg

ef fi ﬁ’e' cy, lithium Ltsadi um pot assi um

cal ci Uy rragneS| um or al | oys contai nin | ow wor k
fu etals ar i ve. However:

th wor k fun rnrrretals arefrequ
unstaelnthe at no e, so that pre

: ,,d of obtai ni ng any~ él ect rode

hs stabili tyo‘o dopi ng the organ#e, | ayer with
a v‘éP%/ "§'fTaI | amount of (}/3‘[ hi um and magnesip¥m (1 nm or
"l ess at
[11g] [119]
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i ndication of a filmthickness neter for vacuum
deposition). An inorganic salt such as |ithium
fluoride can be used. In addition, preferable
exanpl es for protection of an el ectrode include

| am nating of netals such as platinum gold, silver,

GePRRA call @Rrmbhind: 18hum num and indiumor alloys using
these netals, |norgan|c matter such as silica,

t|t and SI|I nitride, rganlc poky OBy |
aglﬁd .such a$9521yv1nyl aigg o ponV|h”-_

P _ qolyner T pund.g“'” p
‘odes is HOLS Lparti cuby

generalh Jrnula (1) e ) Cei '
material corresponds '@.e|ther of :ﬂ.?m ect whi¢H~
emits for itself and ah object whi® assists |ight

em ssion thereof,.and signifies.a conpound. i nvol ved

i K 35 ght' eni ss[ﬂ@l@ speC| fical 5132? cor respono[ﬂr?@ to a
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| ayer and 3) hole transporting |ayer/ |um nescent

| ayer. Each of the above-nentioned | ayers may be
either of a nonolayer and a nultilayer. In the case
where the hole transporting |ayer and the electron
transporting |layer have a nultilayer, layers thereof
o-Hde Sl d%ml%ctjﬂg with an electrode are
occasional Iy referred to as a hole injecting |ayer
and éﬁ%:éll ectron i nj ect[mg;] Iayer respecﬁaﬁly, and a
hol e |~ Jasg material , 8al 1 ng;.
mat eri & ' ncl uded |n &

one k| 10

hol e transporting naterial . The hol e transportl ng
material is not particularly limted if a conpound
which forms a thin filmnecessary for producing a

IT.IIBS] enmitting [device to be cgpalle of i nj ect i pigon

25 TORAY 05011



benzof uran derivative, thiophene derivative,
oxadi azol e derivative, phthal ocyanine derivative and
por phyrin derivative, and polyners such as
pol ycar bonat e havi ng the above-nenti oned nononers as
a side chain, styrene derivative having the

qgﬁl%%QEQH:fgg%L rs as a side chain,
ft i ophene poly ni.l i ne, ponquorene pol yvi nyl
cdhﬁdiole and polysmﬂaﬁb tn the presqualnventron

t he Ty | ayer of = | ayer
and a® , eithg i ghich is fol om a

| um nesci nt naterlal ‘g'a host materiay and a
dopant as a pr| Hry component

Iuntnesc- t material fre either of a ture of a
host and a dep PR, a

mat er: ly. That ‘ regard tig

entttlngfdeV|ce of the orfsent |nvent|dh;‘|n ‘each of
' escent Iayer' ol y one of a materi a
and a™dopant material ™M@y enmt |ight, or¥oth of a

host material and a dopant material may emt |ight.
i f a host mat ef |al and a dopant naterlal may be
? her one kind - 8(4

conbi nation o£'$ﬁural_”kinds.
; D Jrost smateri al

L& far' may be
~a dopant
‘, or |ess,
| ess, w T respect
egson that t op=tar ge

a

ly be

material. An anthracene cepy ﬂr #d-hy t he
general fornul a : :

A known method 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
heteroaryl 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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(1) or (3) is appropriately used as a | um nescent
material of 30 TORAY 05011 a light emtting device of
the present invention. Alight emtting device
material of the present invention is appropriately
used as a bl ue | um nescent naterial by reason of

Exé?{ﬂdﬁéré R h%%@dld@g%t%g%%?l Q#gfc§%§£ow?§of]du&n to

can al so be use ree
an |JrgHir afing iskgledevi decdnflea aMmettéldd @it usingt iangoupling

rea{iﬁ&d}? o fFAhAMJIRGRRE arﬁ:@{mﬂ@é@l‘% Qfnd t%1‘?:yﬁrc%é%%tzoILeboronlc
t|on y be used as dopant nateri al nd
aCszB FORF |p§t1 pyligm %e%]s!fsiheflerl?ﬂacrk%lyc%aéﬁﬁt ofand a coupling

reaxcield erft arhibira deineoitcatiid idaid laewmi Zl@lllo@ﬁén@@b@lntl al
2P E) SGHCF RN RBaSRET A nd bnt gt/ and
a mﬁqct:mfamsynlgl i tcevdlplbeligngwc@ﬁemabrhﬁnMcﬁrbazbilghemder

t . r, L0 LPrefenahly or, _hi
pa%%%é%gé'S%YPg S g%?he E oIﬁ%e%& SeaoF%Ioﬁnggggnlh% a
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conﬁhé%?b%xggéél'g§fa'éagach as tin oxide, indium oxide, 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,
polypyrreole 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 ef 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
3000)/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 10€}/square can presently be supplied. The
thickness of ITO can optionally be selected in accordance with
resistance values and is frequently used between typically 100
to 300nm.

In order to retain mechanical strength of a light emitting
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be appropriately used include fused ring derivatives
as a |um nophor such as anthracene and pyrene, an
aromatic amne derivative such as

N, N - di napht hyl - N, N - di phenyl - 4, 4' - di phenyl -1, 1' - di am
ne, a netal chel ated oxynoid conpound connencing Wi th
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1s Bapei coMBer¢ipidvt ayaidrhipl esdt keersebyi ashubiengsed. In
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t hrac henant hy ene, pyrene, triphenyl ene,

be giﬁﬁﬁen OTf PHEAFBAE - ahf® ﬁﬁﬁ@ﬁeméﬁdbﬁeﬁp€ﬁﬁﬂv@§ ghelesfic

subésmaheas A;nethod of formlng an ITO film is not particularly
9,10-di ant hr acene

Linf tEATIERINAE Ah e fedt do e RIREN, AL ACANT AaSneg and

chealchéteeeatybnrmaghadd derivatives thereof, such as
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xRl ox ahPREREL gg“ﬁF%i@VyPB@% HedderFyhbipe, 901d, silver,
copparnostym y |t dey i adate ves wdchings indium, chromium, lithium,
sodium, potassium, cesium, calcium and magnesium, and alloys
thereof. In order to improve device performance 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
work 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,
'_ccpper, 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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4, 4' - bi s(2-(4-di phenyl am nophenyl ) et henyl ) bi phenyl and
4, 4" -bi s(N-(stil bene-4-yl)-N phenyl am no)stil bene, an
aromati c acetyl ene derivative, tetraphenyl butadi ene
derivative, stilbene derivative, aldazine derivative,
pyrronet hene derivative, diketopyrrolo[3,4-c]pyrrole
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matggéadf carfrespdndsr draeiicheimgfdem vatiieve waniichgeants for
. hectyrgns ' Sti.t.u p i
e AT el Y pepete, TToflEPaRloPloddn IR, and
s19aAfRLEcENEORBAPRANEN P Y@ It eslertt amidetdnon specifically
cor?pepbhialyl Yo BahbieUkabhypprefiegahlae «8%anp! e8n8hescent
dopant incluyde_a pyrene compqund "havi ng_a benzazo
matSFgaE F?Ei?ﬁ@&trﬁg transporting material.
Thében@emaZOLayérytémﬁoﬁih@Sﬁ4}i@ﬁﬁnémﬂﬁﬁﬂﬂéKdévﬂﬁ% olffNthe
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as deshbabl erbRabokhengl eateenindnsBechitngaha¥ekl1kstron
tral9 g%ed g{ a bg !alnsuch t3ﬁ§ elﬁcyron a Egh%yok%in

RPORY CEPEC 96T b § FE§mST SORF g hq1t5pH §ransborting
layexcahdied} ,hahel trgnepditen@sl dyap/ Biinescent layer. Each
of the above-mentioned layers may be either of a monolayer and
amultilayer. 1In the case where the hole transporting 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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caused with difficulty during production and use.
However, in consideration of transportation bal ance
between a hole and an electron, if the electron
transporting layer mainly plays a role in being
capabl e of efficiently blocking a hole froman anode
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be ¢l¢@ﬁnmdﬂmmm88tunﬂ @ﬁeehbﬁmgmanetia@emndEh@opant material
andheEbLEACEERIL LAY 0ORAE L1 PLESILGLI AL 8 e
emlgtlng device of the present invention, in each of the
luminescent layexs, only one of 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 codeposition with 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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nei ghboring atom A nitrogen atom has high

el ectronegativity, so that the nmultiple bond has

el ectron-accepting properties. Therefore, a

het eroaryl ring containing el ectron-accepting 33 TORAY
05011 nitrogen has high electron affinity. Exanples of
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Fﬁélﬁg%ﬁ\ﬁ%té¥?%ﬁp%%5%phhn€he present invention need not be
limited to only one kind 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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derivative, oligopyridine derivatives such as

bi pyri dine and terpyridine, quinoxaline derivative,
and napht hyri di ne derivative. Anong these, the
following are preferably used in view of electron
transporting ability: an imdazole derivative such as
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4,4eoppaynd (zeps genyednPiobRBnyl) ethenyl)biphenyl and
4,4’ -bis(N=-{(stilbene-4-yl}-N-phenylamino)stilbene, an
aromatic acetylene derivative, tetraphenyl butadiene
derivative, stilbene derivative, aldazine derivative,
pyrromethene derivative, diketopyrrolo[3,4-c]lpyrrole
derivative, a coumarin derivative such as
2,3,5,6-1H, 4H-tetrahydro-9- (2’ ~benzothiazolyl)guinolizino[9
r9a,1-gh]coumarin, azole derivatives and metal complexes
thereof, such as imidazole, thiazole, thiadiazole, carbazole,
oxazole, oxadiazole and triazole, and an arcmatic amine
~derivative typified by '
N, N’ -diphenyl-N, N’ -di (3-methylphenyl) -4, 4’ -diphenyl-1, 1’ -di
amine. BAmong 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 l-{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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general formula (1) or (3) of the present invention,
as to be included in particularly preferable
exanpl es. The above-nenti oned el ectron transporti ng
material is used singly, and two or nore kinds of the
above-nentioned electron transporting materials may
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Dhededscelkeat tirénsporting material used for the electron

transporting layer is not particularly limited, examples thereof
including compounds having a fused aryl ring and derivatives
thereof, such as naphthalene and anthracene, a styryl aromatic
ring derivative typifiedby 4,4’ -bis (diphenylethenyl)biphenyl,
a perylene derivative, perynone derivative, coumarin derivative,
naphthalimide derivative, quinone derivatives such as
~anthraquinone and diphenoguinone, a phosphine oxide derivative,
carbazole derivative, indole derivative, a quinolincl 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,
so0 that the multiple bond has electron-accepting properties.
Therefore, a heteroaryl ring containing electron-accepting
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energy, and pul sed current and alternating current can
al so be wused. Current values and voltage val ues are
not particularly Ilimted, and yet should be sel ected
so that as |ow energy as possible allows the highest
bri ghtness in consideration of power consunption and
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oxaliof l%l% detern,ngd g%a%ﬁ}t&ﬁ% ri % gﬁ?gg ofe ring,

quadr angul’ar pi xel's “of [&ss on a
thipddipeailiey rdoed b@pZ@Bgﬁpé¢|ﬁgngna@@ﬁzaﬁaléﬁeﬁacmeng,of

bena iREHSERAk rga@paharphgaahka&oaﬁgd%%bqgl§h9§ and
gaxels in t qQr der of mmon a side are uséd in the

SETEHPURY Reydngi e NGitSEIPAy YdudRNdaStE G ERaFOpAAPING
e1eEtxehs?nnepheﬁgam&tgab@h @Eetﬁérgkéséhtaiﬁéentmohhﬁs
nmonocnr S n red e
o] STy CRREOAr Fay S8 OF TNt S oF e aGengr catbon,
hydgoben, dispitayen, bxygkins satecon atel pRosyperand & compound
havih@' eeh@fe%aﬁsglt mhgaﬁuue@g e@ontalﬂqqge system of

's matrix nma I ne-sequen drive
elegyspenrararad novel ieadane. whinb-iscepepesed odrihasg slements,

hassbﬂphfghl@1§&£f@ﬁL%ﬁhﬁ§§%£¥ﬁmgrEBE%%% éﬁ“ﬂov%enaébbﬁle of
occaﬁgona nmore exc¢ eIIent in conS|derat|on

SlnggFSFP ycﬁﬁ?éEFﬁgl fi¥dng ¥8ltR4E-t hese need to be
preperbplesedamplos dbNga teoidiRuits avArSLAMBBLe3¥aEeM ring
strpgtﬁpg g%ﬁggnt Invsphgéﬂg}%ﬁﬁﬁﬁhﬁp%é} g%%% combosed of
an gheoenht foheahdddfsposanpog obrbhhs patiteganal howsogen,
oxydeLerginedon and phosphorus, include a benzimidazole
derivative, benzoxazole derivative, benzothiazole derivative,
oxadiazole derivative, thiadiazole derivative, triazole
derivative, pyrazine derivative, phenanthroline derivative,
quinoxaline derivative, guinoline derivative, benzoquinoline
derivative, oligopyridine derivatives such as bipyridine 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
1,3-bis[ (4-tert-butylphenyl)l, 3,4~oxadiazolyl]lphenylene,
triazole derivative such as
N-naphtyl-2, 5-diphenyl-1, 3, 4-triazole, phenanthroline
derivatives such as bathocuproine and
1,3-bis(1,10-phenanthroline-9-yl)benzene, benzoguinoline
derivative such as
2,2' -bis{benzo[h]quinoline-2-y1)-9, 9’ -spirobifluorene,

34 TORAY 05011



area to emt |ight. Exanples thereof include tinme and
tenperature display in a digital clock and
thernoneter, operation display of an audi o apparat us
and el ectromagnetic cooker, and panel display of an
aut onobi | e. The above-nenti oned 36 TORAY 05011 matri X

blp@&ﬁa a¥ 2@?1% great (di.splay may coexist in the same

ane enlttln% evi ce of the present '
2y 5lﬁ9§ﬁ§|0ﬁ2|$ préﬂéwa@ﬂy Used dsdamsabiil-ght -6 phgnivées Lo
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of a display device
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Lo b§gh§%%g %Egﬁgﬁeg?egﬁégtﬁiX%Zbgﬁiggghas been studi ed,
2, Tohépébyl0arhaprntgrelonea®rHilhnaphaha leprgheae- wei ght

1, 3L¥RS ( Ehﬁﬁeigﬁ 1?Q.V§HEhQH§hr8@§n639 be)peavkded. and a
reinafter, the present invention is

blpgib&F%ﬁealWFFhsuFQf@Fence to exanpl es but is not

2, 5+bms$9dl«he;ereblﬁhelaygm¢p1 mﬁdaméﬁﬁggu8d4F?lpﬁ@hyméilo
ng.-exa s, deno the nunber of a .

1o hdfe 8 SR F AN o RER ket hont ) SHGhoERER: duFapility

Wheﬁo¢ﬂmbaeed whtlevanuantbnagethodonposhduceprakeanatlybiysthe

gené?fgeﬁgﬁh@fg Pe) Q¥ 41 NVR.was p'?eas,%lﬁrteq g%gttll\?g'F'?ﬁl\/ﬁo be

orof ormd sol ution by u3|ng supercon
lany§9¢01%nﬁ%ﬁ?h@@h@éHYbyrgéﬁxa id. pxampkafple 1 (a

BN Ot 4184 ¥ &k 0sh & @é@&m&dfir?éﬁoﬁmﬁ@t%@l@y 98 used
51n%1y, é%éﬁtwo Jfﬂ%oggﬂﬁénds %% % grgggggagggggggedlelegtron
transporting materials may be used by mixture, or one or more
kinds of other electron transporting materials may be used by
mixture with the above-mentioned electron transporting
materials. Metals such as alkaline metal and alkaline earth
metal can also be used by mixture therewith. Ionization
potential<xEtheelectrontransportinglayerisxuﬂ:?articularly
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
'yet 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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4- di benzofuranboronic acid, 2.2 g of tripotassium
phosphate, 0.33 g of t et rabut yl amoni um brom de,
5 mg of palladiumacetate and 40 m of

di met hyl f ormam de was heated while stirred under
nitrogen gas streamat a tenperature of 130C for 6

or NQWsS. nﬁfrfee'pre%@abﬂ% Ehe rMnsed Q) YhipOR! @ 9Qs.

tamaauue 50 water was injected thereto to
extract 100 m of dichloronmethane therefrom The

or garihe leader iwas deashed dwitte iptea@ni 1@1Rre\mtle;n has the
| fate and t her eaf caoncentr at ed

d d b
“orl 150, o Refn B 161 Janoe 186 s LBGEIRTod Y Lnco

ligdit]l.i céhgeéingcofiunactheconatéoyr aphya anty vasadnadr eddctoic

ene%%wan n%‘?y%?&s)f o%f’%}{eg (;%bntdglttjﬁzgéha\/\ggs ESf‘HlaB’E 8511 also be
useflg| | GysreRy wwiwasoa@iivoltamwQWajmgﬁaa@@t@ﬁﬁ)partlgularly

llmﬁ%edgand 26- Eh%glﬁ”bezgkiecze%4sé @ﬁa&”bs7g%w energy as

m 22 2H), Thi s
Pos S AR B AL P CRECHAI 1T B LE) CERBR PO idRder igR OF power

conpluepstive zall 1xtet3ha atf ahbem@eﬁabure of

pRr.oxi mat el y .26 b

it Al SR A L R VLT
appm&peﬁaablyHﬁsedpufptye@ampé%;aasaandaspﬂaggfwavdhepgabing

in leat%% Q%/%Sgggg%gg tgg%%ﬁ purification by

I mati on an ter purification by
SuBRCFAK 8StERaipl sugh( §hathpdixelef farcdippdadipggpre

twoAd§ﬁbHEh@HaQﬁy8d§SQOQEdC@hbﬁégkﬁceSOmngEc or the like to
odobenzene, 8.

3.9 of copper of
dlssaﬁgsghaﬁ@esﬁssnaps éﬁaggseéy 6noﬁs§ﬁﬁpéﬁl§§IFQ€ePFﬁels
Shapee ahdoélmai; rebetizenti sl A &6 \c&rtter\m:hedww eGeWihkeeof .

ForShiph el VL T LTSRS S 2 SR S e
typlcallyusedfordlsplaylng1magesandcharactersofeapersonal
computer, monitor and television, and 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.
In this case, a delta type and a stripe type are typically offered.
A drive system of this matrix may be either of line-sequential
drive systemand 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 therecof 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
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di stilled out under reduced pressure to thereafter add
400 M of dichloronethane thereto. The solid was
filtered off, thereafter concentrated by evaporation
and washed in hexane. The solid was purified by
silica gel colum chromatography and vacuumdried to

t ' f Cop s

e ar ) A Bas ol 60 AW PSR 6 1 Ehogyame panel.
é biohbanihidvarmievige gidthe present pompniienyl poredeeably

usedCia@, al®a?kdightt KPebasshidmappResrhate,. 30228k Pight is
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a1 oBaAlTIRE B o PB4 ST a0 T b i P Lay
boairg] eandevarher diro pawrd i clillatrer edlighe ol { dise pherated dfy the
tiltrati DY e | e
D o vacaan U 0 ot horoariant ofiauid
cryp3ad gleplay (ks + g pheser) arieisithle CoNpbesd about
whishl gtbaniceiod 1B thothiingcabeyge®at ironsd studied, whereby
b9- %%-.tg{__t-?utyl Bhen | ) ant hracene, 7.52 g of brom ne
a PRfEL3E6 NPT Bf tearpER fBfr ALARGFrauewdithEPeqtrgn the
convehkignahdenenctnogenprat/idsghere for 1 hour. After
cooling the m xed solution to room tenperature, 200
m of water was injected thereto to extract 38 TORAY
BBBYMEPLEOO m of dichl oronethane therefrom The organic

h@¥@&n§@§er$a§ﬂ§dpE@g%ﬁti@n%g tqgnogsmgkﬁﬁaiﬁghegigﬁ
magnesi um sul fate and thereafter concentrate bi{l
refgygperat? ofrramhee origahi £5 Ingterl Wiseduddivae toni c&hpnnumber

of al80mPbund ikexare odNthy Fouuthdngeskdwp theneabtek the number
£ obt al n 18(&9&@{ di . .

oL HERPBRBIF S TS bUtY1pRBAYF Y RAThF aRBHShemipal fogpulae.

An ¢l wehoier nenhiodned structural analysis is described below.

'H-NMR was measured in chloroform-d solution by using
superconductive FTNMR EX~-270 (manufactured by JEOL Ltd.).

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

| A mixed solution of 1 g of
Z-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 stream 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 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 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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9- brono-10-(4-tert-butyl phenyl)ant hracene was
dissolved in 380 m of tetrahydrofuran to drop 30 ni
of n-butylithium (1.6 M hexane solution) thereto
under nitrogen atnosphere at a tenperature of 0C. The
solution was stirred at a tenperature of OC for 30

n@ngﬁﬁs gﬂelthgygiﬁﬁﬁoff?$¢lgopropy1egpﬁ%teuiﬁ ﬁé
7. 3 - Qﬁolﬂblaﬁ wad -Bat’edBugm o BEIomSt- &¥pdirat GHe , bﬁ 18 (m,

zﬁptandlng at room tenperature and thereafter stirred
roomtenperature for 3. hours. 400

Fd%%%%%w%r[ Pd "RF aura?a%trbeabthe%tanmerf@P@fﬁeeure

of Skilored: at aoeémseﬁaaﬁﬁé Ltre afp@rro%ﬁeltreiyt QGUh@rk?yafdﬁrng an
exg.r %1%%0 of dle%gél a er therefrom _Th ani ¢
ol aﬁer FelRad 30T L5 Lo T PSSP ars aF 9

devaqmaemat;es@hmr OfPLC washed i(art@6 at adfmesetiering Wewelength
cx5§5t§ﬂtbwa£@ %ﬁ'ygféf% Eﬁfﬁ %tl%ﬁq%gghbﬁlmatlonenui99 0%

concentrate by evapor t|on he "organi € was
aftery purdd isptdon &y @éblewﬁﬁﬁ@nchronatography

(develop|ng solvent was in the order of :

r onet hane/ hexane=1/1, di chl oronet hane and

EXamP ﬁl rdﬁ@?ﬁgﬁéﬁﬁep aRoFeBEPEdak@8Vdcuum dried to

theotatien m@@almgﬁoﬁ&a@kﬁzole, 50 g of 1,4-diiodobenzene,
5. Pl 5 Spt B GBI ) 10, L APEnEPRL O £ 21 5.0
g of- %qdlwﬂcphbﬁyﬂQCHT@@ﬁomé o2 glbiobenzene as a solvent was
hea%eh ﬁﬂé sttl:t%a%ﬁﬁﬂéﬂ%} rﬁagcféljé}ggﬁﬁ%%%{e‘%@ St At dnperiture

tripotassi um pho ate
of ﬁ@pr@bﬁtyl%nﬁ@ﬁwtnnﬂhanﬁaﬁieruZEmmg off peliradiarmene was

dis@get atieoantudle Al rOfusb aed hyd S or ey de W rtheated 400 ml
i stirr d und nitrogen atnpsphere at_a

of H@ﬁbi%?ﬁ% SBF TBOESFOr ATHoUFOLiANRT SbbEerRtIAeE,

themexédegobuhtentratedoby teaperattos, aAQOwakhefl wat Bexane.

ohelB5LBLEE! SRS 8,208 LLLLSE s e 30l roggapny ana

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
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col uim chr omat ogr aphy (di chl or omet hane/ et hanol =1/ 3)
and vacuumdried to thereafter obtain 1.81 g of a
compound [58]. The results of 'H NVMR anal ysis of the
obt ai ned powder are as 39 TORAY 05011 follows. 1H NWR

(CDA 3 (d=ppm)):1.50 (s, 9H), 7.33-7.54 (m 10H),

2007 n@lz 7f ?%Cé@%%gqua%ez]th(e% ufﬁrg%n Th’I‘f‘ie QHEQ ﬁgﬂar was

was pur I mat1 on res ure
washerb Lypgeain &2 4 & ade pAt i e of Ciafplmeanmagh§82@©®Wate and

théﬁ%dﬂiéﬂ“c@hbeﬁk&%%%ﬁoﬁyQgﬂﬁxnﬁﬂgxhher%ﬂ%t§£g5§§g & was
ng device material. HPLC urlt%//(are o at

Wa%l%&w:ﬁng %ﬁ%/élleﬁét%e%?nw@%ma%ﬁ@ dpisd,pfyegealter

obtyri fna:aug an diy %&bjdmmmoarx 4@ 9 8%aiehyl) anthracene.
Exanpl e 3 (synt heS| s of

plugl fi c y SL‘Irb| I_ma t
%[ OOV TG d‘fonfdcorrpound [ 84] was
9~ hm:trrm—ri@d- |4r°rttehe:-$mtaihmmml ) ams hbearplecw 25 eXeepil viedrin 380
I ophe rbazol
ml ro%p t%ctlrl%?ﬂyl]j%ﬁogfrlf{e %a%g)s%% %Ioo?génagf té)lt&é:ﬁ’ llfhllufnc rba
M- hzeéqaéle SPﬂuanAfasthmet@ea@@e@d Dbjirp@@@oﬁtﬁbsp@lem@ at a

te@a{ txn%ob@bbeclnm%oggm b avyr fydrogan sel E)%Erature

s_conpound & puri by subl 1 mation
of §°prieysgPembnu ﬁﬁoa@qbetfmr%fﬁaew@pémlr Bogt temperature of

-goappeexipapely . 28R€C by ©siNgo Bogyi Qbf&yélenei@élﬁ@, The

nd t her eafte sed tin evi c
sof% ﬁggﬁg?ﬁFyregpbg@mg?rg£ g%Y Efndlng at room
terrmr@ltemrgt langf t2e4eaf)ewastiFrst abefronm pempélraam:en for 3

hou@é Su?bbrfﬁt' %nlégdllqggﬁg{syn & R %a&i“ﬁ%% ﬁftef&ﬁcs and

i mati on. esIs O a Co
fur.d_ihzeg gtéfcradc@ﬁpégwa T} rayferobicl Fedidurst he sheweafter

extiaRes00anl EXanph et Ry exeemni r file FEPIAL] NGhe organic layer
was wgshegdoghfggl%fngEEgﬂgzégdgwcarbonate agueous solution,
‘washed in 100 ml of water, then dried by magnesium sulfate and
thereafter concentrated by evaporation. The organic layer was
purifiedby silica gel column chromatography {developing solvent
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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1- (3-i odophenyl ) carbazol e. The results of 'H NWR

anal ysis of the obtained powder are as foll ows.

1IHNWVR (CDO 3 (d=ppm) ) :1. 46 (s, 9H), 7.29-7.88 (m
22H), 8.14 (d, 2H) This conpound [103] was purified

by sublimation under a pressure of 1.0x10-3 Pa at a

fo1t %ﬁl}e’rature of approxi mately 260C by using an oil

i ffusion punp, and thereafter used as a |ight
eRTrNHRNGCEEY: cedvmmrer ) al - SHPLG poi] « y7 (33cbd%ht (e 10H),
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subit ampEiganupado® 9866 rates p@mﬂilc,&rcn@m byosliodgmahéon.
m xed solution to roomtenperature, 50 m of water
was injected thereto to extract 100 m of toluene
Exaf“ﬁélee@réﬁﬁmt*ﬁﬁélér §&nitc ceaperdad 8fdshed twice in 50
HMOOﬁgW@Ee@,C@hp®QHQY{8ﬁﬂgﬂ@%l@Et%&h%@t&naﬂﬁe same manner

asEf :p%a%\ger <9 cg}arr%ty glclJ1 evagﬁ)r%%%i%eng eca?x[ egjlzncgfe with
6htmmﬁﬂogrambyhanésmaéouy&dxyadphmhhheneaﬂ%gﬂ)abtbanole

11—1 t@l‘?i(‘lwéﬁrﬁo?%%égg H'QQEP%QQ&E délfebeﬁng‘ KPP W1 e in

ove
Comme(:zslﬁér he@wthéﬁ@gepbéﬁi@ﬁntru | Bhigocompofind [84] was
r oph nesi ¥
pos SRR B2k Rk kof, g o0 EOML TRATES, STBrOR 4
temﬁﬁHéFuﬁ?tQ%§§Hr@§§m§F?éarﬁ&Q?ﬁ hy 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 sublimaticn and 99.9% after purification

by sublimation.

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 (CDCls (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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hour. After cooling the m xed solution to room
tenperature, 25 nl of saturated amoni um chl ori de
aqueous solution was slowy added thereto. 50 ni of
water was injected thereto to extract 100 ni of

di chl oronet hane. The organic | ayer was washed tmﬁce
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herefrom rgani c | ayer Was was
Imok{ Lof -Gt erorhpngd ByInaagwesh uemsde feetughen and 15 ml of
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ml dft&ﬁtutﬂﬁ@@ éﬁddhxﬂm(nhmﬂkﬂdé)dﬁﬁdﬁﬂﬂxﬁmiutlon was slowly
added thereto. 50 ml of water was injected thereto to extract
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
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)phenyl] (4~-chlorophenyl)methanone.

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

reflux under nitrogen gas stream for 7 hours. After cooling the
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A m xed solution of 6 g of the above-nenti oned
2-tert-butyl-9-(4-chl orophenyl)anthracene, 3.5 g of

N- br onmosucci ni m de and 55 g of dinethyl formm de was
stirred wunder nitrogen gas stream at roomtenperature
for 3 hours. 50 nl of water was injected thereto to
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al I adi um acet at
2= tarﬁepﬁywﬂaﬁﬁéﬁréélﬂégph@avéaamﬁhm@cgneﬁrédSugdef

N- bﬂbhb@géﬁlgéﬁlabrﬁﬁﬁ155 % bf”ﬁ@ﬁ@EHPQfBEmiﬁggéfQBS stirred
After t he m xed ution to room
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und?EnBéFEP%?% 9ADF THE B AlaFEP™ WEROFRRERFEd Phet W Tand 50
ml il teted. wiheingkbitdedepneated by eckibhreatiiop wasor
dlcgfg%éﬁ?ﬁ??é S%ﬂé egégftgl%ggfgghggaiggé§Qﬁ¥5washed.tw1ce
in 30twitobuvgke, (dribiiobpphegyeitf- phefiytanthdatkaecahter

confE AL, SR e8aphrbitch, O ok IE MK TEORLSPRY pugirica vy
511963 ggl 6p eaﬂb@@ép@atggsaﬁ@yotoS@htamﬂtert but oxi de,
10— BEoﬁE Qitektkbﬁﬁyl but yl phospbhnent et LaEhHgreRer at e,
g dib 5 deneacetoneé pal | adi um and 35
Ao deseraE It Bt fos RyVent WS RBAYETTGRFENSEi ;1 ed
10-lndeo -2t teogebuyas-8+ (£achlatophéRUDRaALNEECcEhe 140 mg of
pheﬁ?fb&rggyé aé{&er ngllngftgrlpo§agsium phosphate, 300 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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solution to roomtenperature, 25 m of water was
injected thereto to extract 50 m of dichl oronethane
therefrom The organic 42 TORAY 05011 | ayer was washed
twice in 25 m of water, dried by magnesium sulfate
and thereafter concentrated by evaporation. The
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tenperature of 80C for 4 hours. After cooling the

Exaﬂbigd6SQEUEyHEhéelﬁOHQEBSHDSEaEU%ggpgﬁngi[ Fueter

was_ i njected thereto to extract

Brgt B¢ Lty &rgdfi é geelferowgommbetnmtlebmms@e, 25
g oﬂ14Gfew@LBﬁtyﬂph@ﬁbeorﬁﬁﬂﬂe§bﬂﬁ1S@bfétgfaﬁglpota551um
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acethtemanhdgi@phyl anfl vatuenedwasdhtatébievpraitest Obtatnunder
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-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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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
adjusted 2 nol/1-2-naphtyl magnesi um brom de sol ution
and 16 m of toluene was heated to ref |ux under
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chromatography and vacuum dried to thereafter obtain
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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The organic | ayer was washed twice in 50 nl of water
dried by nagnesiumsulfate and thereafter
concentrated by evaporation. The organic |ayer was
purified by silica gel colum chromat ography and
vacuumdried to thereafter obtain
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10- bronp-2-tert-butyl - 9-( napht hal ene-2-yl ) ant hr acene
pre§§grﬁgofcﬁx10 Pa at a temperature of approximately 260°C by
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WanéEhaUhunfaééﬂanm awd8169n@/obeﬂerCEwﬁiﬂﬁﬁaulon by
sub@i NEL YL QrgREb des vas. Deated) WL E So5t 1 rred under

nitrogen gas streamat a tenperature of 130C for 4
hours. After cooling the m xed solution to room

Exahﬁﬂ@eﬂakﬂr Eﬂeﬂicoﬁeﬂﬁbéroﬂﬁé t@m sted [1dereto and
e solid ara tra |on

bt Fdaayad of 48 e SiEGOPERy SaRgomide, 25
g oﬁaaauarUFbedylpbehyEbeaéhEt @biajn4a @O@ﬁOMﬁﬂp@ﬂiﬁéium

phogBEaEg§uh§§ 8& 6f+%%€%henylphosphine, 210 mg of palladium
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 inijected 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 mi

of teoluene therefrom. The organic layer was washed twice in 50
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anal ysis of the obtained powder are as follows. 1H NWR
(CDA 3 (d=ppm ) :1. 25 (s, 9H), 7.31-8.22 (m 24H),
8.21 (d, 2H) This conpound [126] was purified by
sublimati on under a pressure of 1x10-3Pa at a
tenperature of approximtely 260C by wusing an oil

ml @ff%%%bgn R % %%F%aﬁ%f%uﬁ%%gea% & l%%&%after
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enperature (0] ter coolin
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gasQ.:ftFeaQn @Brt§ﬁoﬁggx§yg?gé£%%%qlnq theé%i}%edmsol%ltion to room

uty enzonitri
temaajfa§t1éa 250 gl PI- pRbay|vamdmesicindoEbaratost? gritgirct 100

ml @fl;ijlk@llrﬂrcﬁrfeﬂlf&ﬂ@%feﬂéﬁ%dﬁ?at @Hetcgjt:{j@ﬁié'xla}i}@_eﬁataﬁ washed
ntro n as Sstream.1or ours er coolln
SR N Ty Hﬁtﬁ&fr%ﬁﬁ‘?éﬁ‘ﬁ%ﬁ‘%%ﬁjeum sBlipterand thereafter

consattrated amepapomathloor.i dEhaquepiisi Sobybiroma y@sirified by
sil%gg\'&eyl %%‘i%%n chromatography and vacuum dried to thereafter
obtain 2Z2-tert-butyl-9-phenylanthracene.

A mixed sclution of 6.8 g of the above-mentioned
2-tert-butyl-9%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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thereto. 50 ml of water was injected thereto to
extract 50 mM of toluene therefrom The organic |ayer
was washed twice in 50 45 TORAY 05011 ml of water,
dried by magnesium sul fate and thereafter

concentrated by evaporation. After further vacuum

dryvi ound ution 25 m qaf,
str5if, 20 e e RP R dao e S B biissa e fpoling the
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t@n{eafter obtain 2-(4-tert-butyl benzyl)benzophenone.

xed solution of 8.7 g of the above-nenti oned
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ux under nitrogen {ream
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The organic |layer was purified by silica gel columm

chr omat ogr aphy and vacuum dried to thereafter obtain
Examplerd - putsynhehenynerdd acene. conpdxed §bBatl on of

ﬁ<§xﬂxﬁﬁm§WQB@QOWQSHEBEEQHSQ in the same manner as Example
2-tert-butyl -9-phenyl ant hracene, 4.3 g of

6 eW%ﬁ%n&%cﬁN%H@ and 60 m of dinethylfornman de was

- [ &t (4 )05 hdest MAh&EOGEN- DRS3, 31 d BeaeE r & DR L BAPET phehi €1 )
Cargégof%t%§¥§. 50 m of water was
9-[3~(4,4,5,5-tetramethyl~-[1, 3, 2]dioxaborolane-2-yl)phenyl]
carbazole. Theresultsole-NMRanalysiscnftheobtainedpowder
are as follows.

'H-NMR (CDCl; (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 S
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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injected thereto to extract 100 ml of dichl oronet hane
therefrom The organic |ayer was washed twice in 50
m of water, dried by magnesium sulfate and
thereafter concentrated by evaporation. The organic
| ayer was purified by silica gel colum
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andl EHER 21800 ko B e T SR 0TR L 8T i

SubéﬁratﬁewperaubﬂecﬁftbsuctﬁaﬁoﬁlhoaﬂsanAhgew1¢hohﬁngropyl

alc'b'ﬁ%l %%egSSﬁiH{i{:QQ t e(?%ﬂ %&Hféﬁaéte;% ng‘x 1—&% ﬁeiﬁ%agol for

wat er was I Nj ected
15 @éaaitaﬁean@ydma@lr atﬁrmﬁ%telpurhefﬁ% Brosiudicg gedevice,

thiGOkUNBL BAF © VR DKy @staeg W@w&%rﬁe@lﬂ h@ﬁseﬁfﬁcﬁfr and
The results of 1H N

furgﬁtsﬁlygﬁcggnfﬁgng ae‘ﬁtﬂmt% o @ HETITnan i, RpRTee
of ¢eBGha (d= ﬁﬁﬁ)eﬁapbraﬁoksbegﬁ%e,5%1@3¥%.%ﬁ:@ﬂ%ﬁ?ZF%lrst,
o R DI S
deppénpedaﬁmle aothapbnexsmaf 8llyn@6GCablyo leisiniga@ning material
anddif fusie8 HUQEMH PQBGQLEE% g§gﬂlﬁg Blghgﬂgl was

: en1tt|ng eV|ce urlty
depreasafi K gthwavﬁhéﬁgﬁﬁsm of580nAy Mis2980A% baRpeROTting

matBYh kil C&ﬁé}@@ Wlﬁvbiéj@ﬁd%aé‘dl%rﬁeé@éﬁ@rmaterlal the
comﬁéﬁhga %ggé%%ﬁ%%ﬁ%&{%tlo ostn@terlal.aggl§¥P§eS&ggented
by the following 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 f£ilm 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]

48 ~ TORAY 05011



A conpound [ 132] was obtained in the sane manner as
Exanple 6 except for replacing
9-[4-(4,4,5,5-tetranmethyl -[ 1, 3, 2] di oxabor ol ane- 2-yl ) ph
enyl] carbazole with
9-[3-(4,4,5,5-tetranethyl -[ 1, 3, 2] di oxabor ol ane-2-yl ) ph
enyl] carbazole. The results of 'H NWVR anal ysis of
' {tained powder are as follows. 1H NVR (CDCl13
pPm) ) 1. 23 (s, 9H), 7.27-8.10 (m 24H), 8.15
*?Thrs conmpound [132] was ¥r|f|ed by
.;_-a'“der a pressure of 3Pa at a
.approximately 260C by using an oi
di ffusion pu:oﬁ hid thereafter used as a light
emtting device™s tu.“‘-;f iC purity (area% at a
measuri ng mavelength Fyags5d-nm) was 99. 5% before

purification by sublrnat . Exanple 9 A glass
substrate (manufactured by'ASAHI G.ASS CO., LTD.,
1552/ square, el ectron beam deposition product) on
whi ch_an |1 TO _Lransparent conductive fil mwas

Sl T 9 a thickness of 150 nmwas cut to a
siz?be wﬂf._r_ mhrch,ITO conductive 47 TORAY 05011

produc~”a V~5;*P*“""" Pipart adE-84 el ectrode
Jo ybthai ned substrate was subj ect
to ultrasonic cleanrng w#'th acetone and USEM COCLEAN
(registered trademark) 56" (manufactured by Furuch
Chemi cal Corporation) for 15 mnutes, and then
Exa@PeeﬁeﬁomFDhZQItrapure wat er . Subsequently, t he
ﬁUP§§lﬁ§t<§m¥‘?‘§1§¢'Qﬂ@ﬁcé Qe AR PR Mot Ranner as

I sopr opyl
Example 9 éxcept for using materials described in Table 1 as

host materials. The results of each example were shown in Table
1.
[Table 1]
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al cohol for 15 mnutes, and then imersed in hot
nmet hanol for 15 mnutes and dried. |Imrediately before
produci ng a device, this substrate was subject to
UV-ozone treatnent for 1 hour and further placed in a
vacuum evaporator to exhaust until degree of vacuum
.ln_the evaporator became 5x10-5 Pa or_less. FEirst, ..
..‘Fﬂqathlimh a resistance heating nethod copper
‘pht hal ocyani ne was deposi ted wth a th|ckness El_fmu;ll-ngs
2’m4.a:¢’bla S?KI[ (e 1'_ EJ eg i’%%}f?gusqg‘ Eﬁrl:}fleagl _Ele%%%-- i  of Effcgencli’
deposited with ;_a&;gmaQMes }? D S Bl G, AW -
{[Exapspor t1 Nng Nadopbduallsr N WEEN I egallie 88| 3000
Exsmpies cent rrat.ﬂbtﬁ-a&ﬁha[tfiielarormmnd [ 3] [Bwas der:03| teds| 3700
Branpldibst At er {Cafnpand14D- lreor nt ed Bﬁm the. 36l 2600]
\Egampiabg ng. £ .ornulSamppsdli ' tmatieri-al:36 ... 3800,
BEAmRIels, i ol netCompgundldbl AL 2B 2500
[Ezample]: : ICompoundigal [kl I gy 2800|
AR s pounalgnl (D — CPlERRE T 2500}
';.:-galnlpg\fg mg—f-or llu-;'. ) IRl A _ L ckngss—of; 35_ BEO0
(B ES AN el eI LR A EANSPOT U1 G Mater [pale.  LITNT UM w7001
;mp;g@posu t ed WiBpandllutoAess @z 0. 5 npren t hd 56] 2200]
:@;f_@@&ﬂ&: Layer [oomp@ddeabiet t 0 [Eher eaf t mnuedepos t Al ea00f
{Eizamp, '.\, [0 Bli ;
|BI0dplcbd Ty dEVI TR NG, uuﬁc&iﬂs"-,., - il 1= L 2000}
[RlambldodTV TR RLHE, 1§ N W T Nigg,el g 8560}
[CR0RVSEeRbELC! FHRGY. 1 N VigaWaS ODkad:Ned. ‘ 200}
{Cothrdhiv giMamER? H-mg dew c:|@v1was b] ect [pfie CONtl NUOUST 50!
e paentive Tdamaledl | Hect currej[m1 of g mA cn@lusbr i ghit ness28] 800}
5ﬁm#arsihwélﬁxamelp¢o ~Was - 3000PHour SIB-Y Cheni @ide formula 229 800}
lsrérml es. 1E@1fn 2lE-1 Blus 2] 600]
Comparatwe Exampleﬁ H~ Bl B Blus' | 2.4 400
Comparative Exampla? .. .I—'Ir.’?" Bt Bl Blug’ . 28f . T00|
|Comparative Bxanpled  [H—8 D Bl Blue: 2.5{ 800}
[Comparative Bzampled |H~9 D1 B Blie 2.7 500

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-life period

was 200 hours.
[Chemical formula 23]

=y
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A light emtting device was produced in the sane

manner as Exanple 9 except for using materials

described in Table 1 as host materials. The results

of each exanple were shown in Table 1. [Table 1] 49

TORAY 05011 ....... ....... _.._.. Table 1 Brightness
c M Rays. whalf1kisf e | ght Em ssi onLayer El ectron Col or

Om%% éf?iciency%pgﬁiodeD%pant Transpor;igg}Light.,_

A lightHerithAangrdavinat eas apredyesd B $Sicowafienii@pner as

Exaplie oEXa®lbeg reRm,eyngdl %lat@rlaﬁ'sld@lski%;ibédgéﬁo@gble 1 as

Exam |l el 0 _Coin ound[lol D, ,1 E-1 Blue 36 37
DOSE, BMFPELR L8am Bid[4% 5 -9f earBIceaPas 3336 SERRRLe were
ShOM@leZCMmD@m-[ 1&]—2D|1HE‘3J. }BI;U,CG)OPB-.EG, 314—@? I;IEX?:QH-Lﬁla?nchgIgB in
n 1' D1 E-1 Blue 15 25 EX m_Qu
rabd 8 TLAC e oo e S ST T S oo S A8 7LD, S OET e
BChend c280 LormulExardllel6 Com ound[ 58] D1 E-1 Bl ue 5500
Exam | el7 Comound[84] D | E-11 Blue: 36 4700 Exam
| e18 Conp ound[ 1031 D-1 E-1 Blue 3.6 2700 Exam |l el9
Com ound[ 122] D1 E-1 Blue 41 5200 Exam | e20
Compound[ 126] D4 E11 Blue 4.3 5000 Exam 1e21 Com
~ound[ 1301 D=1 E-1 Blue 4 5400 Exam 1le22 Coi x
ound[1321:' D71
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E-1 Blue 45 4800 Ezam e23 Cote ound[801 D;1 E | Blue
3 5 2000 Exanple24 Comound[621 D -1 E-1: Blue 3.8
2100 Exam | e25 Conpound 13]. D -1 E | Blue A2 200,0
Exam | e26 Con ound[1411 D1 E 1 Blue: 43 3500: Com
arativeExamlet Hi D -] E-1 Blue< 2,8 200 Com
arati ve Exanpl ¢ ""H—2 D4 E-1 Blue' 31 50 Conparative
Exam | ea H 3 DLl 4. Bkl “OO Conpar ati ve Exam
le4 H 4 D1 E-1 _B u 21.9.. 30t ,Conpar atlve =
H-6 DI E-1 Blue’ K Coif '
E-1 Blue 24 400 Y | e7 H-7 D, | E-1
Blue' 2.6 TOO Corrparat|ve . w1e8 H,8 D.1 E-1 Bl ue
25. 800 Conparatlve H9 D1 - E—l Bl ue 27 boo
Conparative E n’pl-‘ 1 A [i ght g

produced in :T:'
e e

Al f40 @ perdod agy200 hours.
] -a-_1 ;::T*Y 05011 Co{" ar %t ive

,Allg'

;_'m tting device was produced

[ Chem cal for
Exanpl es 2 te

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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Exanpl e 9 except for using materials described in
Table 1 as host materials. The results of each
conparative exanple were shown in Table 1. H2, H 3,
H4 H5 H6, H7, H8 and H9 in Table 1 were
conmpounds represented by the foll ow ng formnul ae.

o ] . Y.05011 L 1,. ~ Ha!,C
20 L JRRophslPLUbR &l PR ] S8 opeigor p HFjiSpece
curreply grive( B0 ERdeple RYus Light emissing wévhce high
1ud@SuRr educed.ha,the ;ST pRRNgSs & tla%%_@iﬁ" ewxgggxn%ﬁ% light

for using D2 represented by the tollow ng . a as
emittdBgafe ViaEelral S4Bl efht LAopp gl Repiee riTiale o ecasd rect

curz2nt@RAY 0080Adm 2 % » Wietn & 8k hal1isghti et i 5 wieVe 860 WSirs .
%%g%gct Epéa di rec 5 current drive of 10 mA/ cnR, bl ue
|G ERi s S°5A Rt K24 hi gh | umi nous efficiency of 2.6
'igftained. When this light emtting device

'to continuous drive with a direct current
wbrightness half-Life period was 2800
ikal. formula 25][A -0 pas. Exanples 28 to

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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A light emtting device was produced in the sane

manner as Exanple 27 except for using materials

described in Table 2 as host materials and dopant

materials. The results of each exanple were shown in

Table 2. D3, D4, D5 and D6 in Table 2 were

conpounds represented by the follow ng fornul ae.

[Chemical formula 261 1 ~ N1 (D3) (D4>6) 11
Exampjle| gd: | |~'. 53 TORAY 05011 Exanple 39 A |ight

@smlﬂgh'ﬂgeﬁ@‘étﬁﬁgv@évi?égd\k'§§%af@dﬁ@§d %'%H@%@S{e %{%nner as

exce usin repr esent ed b%
ExaﬁﬁﬁﬁoﬁlﬁécePGrﬁﬁ?auéénénEe?eéﬁpéﬁsﬁﬁﬁﬁ§pgﬁtF § fOllOWlng

foxmaueraalanvwmgtﬂﬂaﬁSt&a@ebore&hbtmaﬁeg@alcenwaﬁz&%ameghght

t | ue |
emi§ i Bedt s RS ST ot TerTienteny dr tSew A0 pagen’,
bluwaé1gbtaem3651WheW1th|a hughtlemnhbungedéubienwgsof 2.5 1

m/WSHQIBe&lStaJt.I‘P%é dl h%?xt tﬂ&l Vfl%ﬂ%ﬂ%ﬁ%&%ﬁ]i e%ce[n%ﬁs subpect

tness hal f -1 perio our's
to pofpgegtodrive, cyrreot(elep mEX&mpJé@rﬂﬁhtmeﬂ$ alf-life

perhbahha§HQQangog§glce was produced in the same manner
le 9 excegt for using materials described in

%gﬁﬁglﬁ Sformula
| Ry

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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host materials and el ectron transporting nmaterials.
The results of each exanple were shown in Table 2.
E-3, E-4, E-5 and E-6 in Table 3 were conpounds
represented by the followng fornulae. [Chem cal
formula 28] 54 TORAY 05011 711 | V ~1J C/ [Table

] AY. 05011 Table 2 Half Em ssion Intensity
Layer Electron Color of Efficiency

T anifgo%l ng Light Host Materi al

“Em sston” (1 mMW (h) Exanple 27

- E-1 Blue 2.6 2800 Exanple 28 Com

:Blue 2.1 4500 Exanple 29 Com ound[ 31
‘D4 E-1 Blue 3 4000 Exanple 30 Comund[58] D2 E-1
Bl ue 2.7 3800 Exan'pl e 31 Compound[ 58] D-3 E-1 Bl ue
2.1 4500 Exanple 32 Conpound[58] D4 E-1 Blue 2.3
4000 Exanple 33 Com ound[103] D-5 E-1 Blue 2.5 7000

£xam | e 34 Conpound[132] D-5 EQ Blue 2.6 6800 Exanple

-,5 6:on'pound.56] D5 E1 Blue 2.6 7600

[Table 2]
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Exanpl e 36 Com ound[57] D-5 E-1 Blue 2.5 7200 Exanple
37 Co ound[135]. D5 E-1 Blue 2.8 8000. Exanple 38
Compound[ 103] D-6 E-1 Blue 3 7400 Exanple 39
Compound[ 3] D1 E-2 Blue 2.5 2100 Exam|e 40 Com
und[3] D1 E-3 Blue 4.1 3500 Exanple 41 Conpound][ 3] _
D1 E-4 Blue 3.8 2800 Exanple 42 Com pound[s] D1 E-5

Bl ue Tabls2 nple-43 Coppound[ 3] .D-1 _F-6 Blue $ §
2900 44 Conp ound[581 D1 E'-2 BI e 2.5 |51
Exanpl e 45

maaynlgfl b 3,8 U 1°“éx e PR

46 Cpnpound] DhYHE [ Trmdporins
Comphund[ 58] [eis fiatsb El 1flectts foasdd 00 amér&).(bmm
- ound[shddpddy 1|denRuibisiie [8.24 3210 Exarﬂ[me 62 TTANT o609
em t [de1438V [eBp Wi PTI9GuUCedighn T Ne [yalTe FRNNET [as a0l
Exan: ool 26 X feRioudd®l M@y USTRG @ JORARNT NBLETT alf- Vig
thi s|dd-Qilzo Rihdohda® 8% CE WS SUDJIgET TR,a UIMect,,
cur r B ilsh VR RlowrbBal G2, [zl UC TR é' SSTO
a !u W2 Sl LG hLaRey B B ) A S O %dIHCU. W
gP:sﬁk%pgkae wm%%ﬁioa 5%06 mﬁi bUUJt' tu25uunlyuuU%&y
) pﬁe%ai Cgmpqun(ﬂ 132(1 %Ell:. 1 0™ |_| gll!.l.IICDé)aoo
halfh&hlﬁsge ou Wt A-tght—
eni't EETTE Sdevi T fret-pas— Lo
Ex e 1o o 7200
host el s e lwasto)
subj [EXERESS o - er2| b el
||gh o 2 .5 I 12100:
mW rxa ‘ 1Sa3 —tl A1 \VAI ;'e-«m
subj E&& emnowdy e Y Hveoct B8uryr ot (4800}
10 42 |Compoundfs] [D-1 E5 Blue . |3.6 2700|
. Exarppie’@ {Compound[3] D-1 6 . Biue 3.5 2600
|Exemple 44 |Compoundl58] |D-1 __ |B2 Blue. fo5. 5100]
[Example 45 _|Compoundissl _|p-1 -3 Blue |41 51001
{Example 46 ~ [Compoundlss] _{D-1 B4 Biue |37 _3800]
_ |Ezample 47 {Compound(58] D-1 |E5 iBlue . [3.6 i svo0}
Example 48 Compound[58_l D-l - {E6 Blue .. 3.4 }- - 3200

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 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-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/cm2,
brightness half-life period was 5500 hours.

Example 51
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brightness half-life period was 5500 hours. Exanple 51
56 TORAY 05011 A light emtting device was produced in
the sane manner as Exanple 9 except for using D7

represented below as a dopant material so that doping

concentrati on becane 2% Wen this light emtting
S fieR 80 TOhGChob 9B HLESEoGHELE Ty e Sale pdliner as

EX&@Pﬂﬁcﬁeﬁﬁwepﬁff@rzuﬁl@QmDWﬁsI@@H&ﬁ@@dedmbeﬁOWhas ki ghpant

mat%&hbﬁ'%% @%%Ecﬁdﬁﬁ%g %%Wd%%&r%Ql%ﬁnEng%%SZQr' ﬁk%ﬁt{hls
irect current of 10 n, rightness half

11@%& PBA M hd8 92700 DS Schilr?ﬂte teza iFefE @mrantngrive of

10 faYEe®, wasepr Ddyaedenis den SAM HORANEH 1AgnidowaBkeislency

th 58] . host, materi.al .
of Gngrt oHIC VAL QRO BT Te1 g e s BEFECE: 1 devics vas
Subdierzéctoocmmmuom idte vef wi@hndV &indscigloaenehitgbf 10 maA/cn?,
brifHkSSaN pWhteh | %ﬁgl%Eﬁhgg:ﬁé%t27%5fbglgncy of 6.2 1 MW

S obtaine emtting "device was
subject to contlnuous drive wwth a direct current of
tQampheny brightness half-1ife period was 3700 hours.

e 53 A light emtting device was produced in the
é\aiégﬁsnﬁ’é%t%ng EXaVpFe P oxvieptugerhtin Wiheh spagamanper as

Exaapnemnes:e;eptt et elrslmlg the RO YHE] [a3] a WSt material.
deposi ted as

d t.ed terial and

el R L eB A o R Bl A 5B T A A O Pl Curent
drlmepoﬁgl@omhéumiamﬁnnnbéa@ma B9 saridnt kéteaht BEghwithinous

o £} EIBhEY! P SON o I B Neae o ey 4 S EHEEing

deviepreaenseliipetoliowasntaniinasedrase aldbpandlna@9rcarrent

of WihaAchh ckieast s St so #0aleHAR Nhs 3700 hours.

Example 53

A light emitting device was produced in the same manner as
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-life 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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concentration becane 1% Wen this light emtting
device was subject to a direct current drive of.10
mA/ cn2, white light emssion with a high [ um nous
efficiency of 6.0 1 mMWwas obtained. Wen this |ight
emtting device was subject to continuous drive wth

Whed ﬁ'ﬂli@qtlgcﬂﬁ %ﬁ@%t@%glgeg%&% @’é{ﬁ%ﬁ%‘eﬁﬁ Q%ilreldtf gurrent

4000 hodrs t emtti

eriQ
drlgévf’éelwa@%%dué%ﬁ% J{wélts%%m@em aEi@aﬁ‘bl éuzasnous

effemeptzyf@f AU NOm} ey LD RREAGh el D8] wASHa NOS 1 itfte bkt ing
emtti ngbdew CE was

deVlSSJSéF FsgaeaFvgetCSH%%@HPngPF&EGOWl mPLRPCtnRREEENt

of LDghi/emfssooigivindsa Hibh-11fe nossio@f i i £50Y 9fubs 0
1 mMWwas obtained. Wien this light emtting device
was subject to continuous drive with a direct current
Braapleppenk, brightness half-life period was 4500

Ao R§5315¥6§9k3t55%ﬁaﬂh@éétéﬂ@étb?tﬁsﬁﬁg”éiﬂgkuééd byrp.,

ASAHI / squar e ctron beam
15Q4 sp3ie of L pEbAGR Peaih depedl ahon Toroduatns mar etich an ITO

tragopdueht veohdlhSt Was ACTHMMA AL 8cinhDaBebhiyekACSSth0Ekness
£ @g@ nmwas cut to a size of 30x40 nm which I TO
© dUBLTRR C44 14R RasiFR & RdF40n T8 avhiFhpéTef cgpductive

£1lipivaspbd che {reed ﬁ&ltd@lsﬁmﬁéfbf 9003&9—;&'}@6}% @Ir%%q&uma Aidth
iﬁ@ | ra | c,.netho t he t

of PO ’H@fo e FEe e ShoRe) LT reaRTis fiespo gn'm pPopide

of f(fsm 13k ﬁgp@l dnha ok oBe0s ige idi mrateirornt ma‘mwukﬂbnaﬁeto 1.27

mmmﬁﬂ@%ﬂrt§ﬁjo @Wﬂ? tﬁfﬁ%ﬂo fhf?gxﬁﬁflfﬂ ;ngogéafgﬁllltate

substrate jeC rasoni c C eani

eleGEIEoh rmtid o LRENTCREE SR ( g shtraged substrate
was tswastipaet kjo 566t faedndf act Leegily with ushiénh Ghemi&dtone and

“SEﬁ%Eéﬁﬂfgﬁ(%Qeéfgtere r%% emagﬁd %gﬁn ﬁéﬁggactured 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 um-opening (corresponding to a residual width of
5Q pm and 300 pm-pitch) were made on a Kovar plate with a thickness
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with ultrapure water. Subsequently, the substrate was
subject to ultrasonic cleaning with isopropyl alcoho
for 15 minutes, and then imersed in hot nethanol for

15 minutes and dried. Immediately before producing a
devi ce, this substrate was subject to UV-ozone
e our and f th Iace a_vacu
of SOSBLIED e foe SR PR P AR oF SRS aohingy 18 s to

be %%fw%@lc tsebhmel BX S0T4Pg br 4 Bssuumiand figedonygta magnet

fromeshst BRER sDeaLbRIsAELRAQd, the mask and the ITO substrate
(met a-tol yl)-N phenyl am no) bi phen

adnGERgS L O L § (T3 (AR L RO B0 FoRE dn R L1 Ehium to
a thdaRapest bogowat afi ab. thextartkhedepapoundi®ihuwasith a

e a host material .and D1 mas deposited as
thlsiﬁssan?id 28R AL PERCHCE I CRAGESTBE TBaE Tk S8 it Mhen
thedbpiing ¢oncettjeatt onmbécdnedSlie NekbraEtéreaszre indicated
withaftnatedsyiih a thickness of 20 nmas an el ectron

transporting material. The filmthickness herein was
an indicated value of a crystal oscillation film

thboknesarmeppt.ocapNexty a mask such that 16 pieces
correspanding to a residual w dth of

gf 250 m openin %
o hPBhaeR Bt?ﬁlg BHY CRePE ﬁla@epéﬁsﬁnRo%aVeBFéPE Wt h
-appaophnakeeysdﬁﬂﬂmﬂ\@ Q20theofi 804 élycm@ts atl@@llagv wasice,

sk 0 to, . ortho
e1afpBhREL, PePTeY ) BaOE e the R i PR anat b e TAGRBEOLS (BT
Slgﬂheab@ckekﬂcta@pheboghaphiheappakaaud aheé 1Ight signal
genéygggfate adhered closely. The organic |ayer was
doped with lithiumto a thickness of 0.5 nmto

thereafter deposit aluminumw th a thickness of 200

nm and produce a 32xl 6-dot matrix device. Wen the

devi ce was subject to matrix drive, characters were

i ndi cated wi thout crosstal k. | NDUSTRI AL APPLI CABI LI TY
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A light emtting device of the present invention is

appropriately utilizable in the fields such as display

device, flat-panel display, backlight, illumnation,

interior, mark, signboard, el ectrophotographic

apparatus and light signal generator. 59 TORAY 05011

W@g& 11§ chained f% 1. Alight emtting device

terial comprising an anthracene conpound

ﬂepreée&ﬂ@ﬂtb?m@hélﬁglHQMﬂﬁg geherablf opmmlrasifg) aor

ant%‘?cﬁ%%%le ot Rf?&lrﬁi Qébrg%ﬁ%e‘%y EH& A8 oHi %I %Bal formula

wher ei n each may be the sane or er ent
aﬁ& 9§P§r§éI§8F@&lﬁrd§1annng a hydrogen atom al kyl
[c@wmuwal £yehoed ky] group, heterocyclic group, alkeny
groupkw’cycloalkenyl group, al kynyl group, al koxy
s kmﬂﬂ 4group aryl et her group,
-qr group, éryl group, heteroaryl group
x AL.ert ~-.1_; roup, carbonyl group, carboxyl
gro X “1;ony; ‘group, carbapgyl group, am no
P Sy Lo pla ﬂ§<phosphin'£§X|de group. At | east
T the 10 s a substituent represented by
H@foiﬁmmgigfaalfmwma(Z)[dwmcw formul a
2] 1 - ‘R12 (wherein R11 to R18 each nmay be
~the sane or different and are selected fron1an0ng a

hydr n_atom: al kyho p cl oal k roup

o oLl VBRI Bs ke BaS pavebR .ot SAn e Riatprent and
gaoapseXEcEpdeﬁenmsamnngxyghpdabganoatemlfankyl group,
cycloalkyl group, heterocyclic group, alkenyl group,

cycloalkenyl group, alkynyl group, alkoxy group, alkylthio

group, arylether group, arylthicether 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 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 hetercaryl 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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atom and Y is selected fromanong a single bond,

aryl ene group and heteroaryl ene group. Any one of the
R11 to R18 is used for linking with Y, and a is used
for linking with the anthracene skeleton.) 60 TORAY
05011 [Chemical fornmula 3] ?423 35 37 28 R2$ R R 22

Fﬁ:‘h a2l R833/ 1 30 720 RR,n R32
38 31 J(c\‘l/D\?herel n%jto R37 each may be the sane or

di f f ereng egteg from.anpng a-ydrogen
atom al ..'ﬁl@ﬁyc : oal_kﬁ;* 5_.'_‘;0‘3"129’ et erocyclic
group, al SUL, .., el ket g g og gy ar yl et hergas
group, a - pphey qep | al kyl
subst i t uted fphepiyl ®gr o | koxy 2 rR&UBRt | t it ed phenyl

group, aryl subSt i fut ed phe'nyl group, naphtyl group,
al kyl substituted naphtyl group, al koxy substituted
naphtiyhegeon®l arop R3ubestdh mpedbadpht ghmgrouplifferent and
p a r u hgna

O ap- o e FLim Aty 5 UL ULE S PURT SRRV groue.
seﬁ§59@ékﬁa gﬁﬁ@ﬁanbﬁkyrogvg&pc #B0eP pad ykoyy oupcand

Skhyl,19h08PgrBups atyP&tRer kéuﬁ,h§£§1@ﬁ£¥é€ﬂ§:9§gaﬁp,
ene on _nunbe or npfe to

TBnEPYY cBEoon o &Y howaDF LT UTPAPAERE { BERUD, 21Ky
| ngstemztédinghdﬁyl cgraapﬁraayl a@ﬁ}@s@lw@té@ Fheh M lgroup,
COMBLLSA "9-8p 2" DKPE LS SOIPOHEY ASPREFPEECuBY LDfoxy
substltuted.naphtyl group, aryl substituted naphtyl group,
phenanthryl group, alkyl substituted phenanthryl group,
alkoxy substituted phenanthryl group, aryl substituted
phenanthryl group, heteroaryl 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. One is used for
linking with A.). '

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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formula (1), and in that RO of the general formula (1)
is a substituent represented by the general fornula
(2). 3. Alight emtting device material according to
Caim1l, conprising an anthracene conpound
represented by the general fornula (3), and in that

foﬁ‘?t?l(?a;]%r R3§:1 1%37tht%&: th%fg%ﬂz%r fe%é%{fﬁrﬁn&% e33§els a
phﬁﬁﬁkﬂﬂ%ﬂ@ﬁ%ﬂﬁnﬂﬁﬁk?q(EQJSﬂhﬂtLtue®¢WprD§|@@eawlene group

su@ﬂlmﬁ%%flﬁlﬁﬁr@%%ggprﬁi@é@éﬁ %o@aﬁ@ﬁg%@rSQQ&Mro o WJ.th

formula (1) , in that of the gen
a qagbgn ByiGER OétérrPrsmoaﬁ\eHi@h@ %?nlt@tﬁﬁwg?lrﬂﬂe\ﬁncélkoxy group
witmtedadiboac e@ithiald ofo 101 Moke teOBPLIrSiRGsaAN

ant hracene conpound represented by the general 61

TORAY 05011 forrmula (3), and in that A of the genera

feor ruRal{ghtismnatt phenidvene groepibdvaagonding to Claim 1,

compHAShiy %%t% &%ra%%%%yh%%%o%hgugep§%2%h e%t % @he g8neral

roup sel’ected from ano
forgwdiBor Snunbag én thar Hnr@rtB GCUﬁtﬂESQe@@¢aénfaEmuiy (3)

is Q@Q@Eteﬂﬂfboﬁ £R6RGN: PHESF 1 rdhpp%aWQE%'E% @uBEth%ﬁénts,

t enlttlng device naterial according to

alkifl s%%m%n P ﬁné{ﬁt%n@lE%ﬁfp@mtrléplft@@ém@wwroup,
'aryﬂheu@emetaredf@hﬁhwa G2bup anﬁaFﬁtyma§$83§ BevR34 ab

t he ra rom ano
subsia EIERESS. B LRY RPREL5abS COBRES. OBPRY: Shd alkoxy
Sub§MD$u¢Bdtedpphgmybrgnpup, al koxy substituted phenyl

group, aryl substituted phenyl group, naphtyl group

havi ng no substituents, alkyl substituted naphtyl

gr oupAahtulal eyt t inebsteviigeetahaphey| agrouping o Alaim 1,
comkaB&ngnhhthﬂghggﬁbﬁg eBheblLak QSﬁQégéHEeHObgl@hg]%eneral

ri an ant hracene_conpound’ repr. gsen%e 34

for&ggg S R and in that at least one of R 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
rformula (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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formula (3), and in that at |east one of R29, R30, R33
and R39 of +the general fornmula (3) is substituted
with an al kyl group with a carbon nunber of 1 to 6.

8. Alight emtting device wherin at |east a

| um nescent | ayer exists between an anode and a

t Lt Light b lectric,en and b
tond BR800 o M pageacuid EnSdt & Sedbraprping
layps cpatmins 8. cAmppght baivtinigng Heteceaagdordhggstoucture
.y ™ ) . y ;
O o ey S0 T ST A0 ety A e otbided of an
elepsRH ot Fiegt LOHt BRORY QP FenBYAFOgLBF Mt BN ,opxygen,
siltBengenar phobphBrha.(3). 10. A light emtting device
according to Claim8, wherein the |um nescent |ayer
has a host material and a dopant nmaterial as a
primary conmponent, and a light emtting device
material containing an anthracene conpound
represented by the general fornmula (1) or the genera
formula (3) is the host material. 11. Alight emtting
~device according to Caim8, wherein at |east an
el ectron transporting | ayer exists between the 62
TORAY 05011 | um nescent |ayer and the cathode, and the
el ectron transporting |ayer contains a conpound
havi ng a heteroaryl ring structure containing
el ectron-accepting nitrogen, further conposed of an
- el ement selected from anong carbon, hydrogen,
~nitrogen, oxygen, silicon and phosphorus. 63 TORAY
05011
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