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\N \N/ \N \N
OH OH OH OH
12 18 14 15
Rn
Q@
|
C[NH N
OH HO
16
<37> L 18 19
<38> 7] Ao, R 5982 H, D, F, C LI, A, ol E ], &, ol GIAE, ol HAE, &L
2HE, ofHoxHE, ofH|=, ﬂEiN A, %—E'rﬁ’_i%?:l, EFe o, 4 FILLAZA(AE EH, W5

Ao FA A FA], o ZA] o FA]

. x=1-100) Z5-E] Mes, R 7] 4 T
A3, me 0-2, ne 0-3, o= 0-4, p+= 0-5, qh'&ﬁ,r%-&7 s 0-80]t}. A7) R 7= tE3k F-FojA]
oo Fe] AFH AS F AY. dE EW, Fx 1204 R 7E 54%, He=d, e 279 & BT
AS 5 Aok, BEAHE R 7| oA E s :rLi 200 AAE},  Fx 202> 2702 R 717} -CH=CH-CH=CH-<!

Tx 8ZHH fr=dr.

_15_



10-0889516

s=s5

<39>

R‘C{,HgN_COgH 5

/I\l.

y=e

2l

R-Cells=COoH, R-Celly=SO0sH, R-Cel;=POsH,, =]
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@
O

et
(0 KLy

RS =¢x o= H, D, F, Cl, Br, I, & 2] 9 o}
22, ol ~Ha, oluE=, FF2EAA, ETFRUYY, TFRoY, I
R 7] & 999 271 BEgAE 4 i, nd 0-2, n& 0-3, o= 0-4, p= 0-5, ¢& 0-69]
o2 —0-, -S-, -NRi-, —CRRs-, CRiR.CRsR;~, -N=CR;—, -CR;=CR,~, -N=N-, @ -(CO)-Z= ©]F

A, o714 R WA Rz H, D, F, 97, ofRl, AASA, EelRAASA, A, ojds A, BRow

&7, g EFemotdolal, Ex 0, NH B S® o]Folx& o RN E Adgdr,
durd oz B ubyol ZE|w s A #FHE FY Zol(conjugation length)E 7FAIH A x| 2k JAo2
FAe AN BFE ZEive|tt. A7) ¥ Zole 2 UlA 50 Fqgte] upgkAsta, ®r}h ubghA s A=
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AR, meh o vl 3 WA 6 FASolth, ] Bel AN mE AR §FH A28

3 WA 10 A =
dRd 4 9y, FH o] & o wE T4 ¢ WE S HWEF Auo]A Y] (spacer group)E ©]-&-3}
o 249 § ok, 2HoAr] e RG] v ASE dF -0-, -S-, -NR-, -CRiR~, -(CHy),=, —(CFy),~
ol~HZ, ofmz= Tolt. AV EZEWE E%rﬂ‘ﬂ"é = Jdau ZEFHWHY = Ao, ] FEHE
A8, BEX4F, slo]¥ B il X = (hyperbranched), X4 (dendritic), 7Iud, dY, E= I E L= 99
o F2¥d F vk, ZYH Ao ;o] w I 2wl uAgE WA F5oR JUAE dasy] g ¢
A T SolyHWAE FWE &8 Flo| wigh s 4= gtk o3 Wlow wHy J&£E FF 4
HE FAEA AAdHozZ Az REFHY, v vEYA Yo g #55HA EaEoEN F4 FEE 4
Y U3 I=EE 9 A T F Jdvk. ZYHY dE Y] AoR o]FoXE FoRFEH AuUHE W
w9l
\_/
v v
Ro
/ A
C § | /
VI
Rp
/ A
)7
VI
E
T >
Vi X
Ry
_A

Oy Dy

(371 AelA, SHACRZ U, D, F, Cl, Br, I, &A1, ofdSA], &4, ofd, &d7=

R o} 2 olgAE, 97
bz, olhelzdz, ofm=, JEEA, TRemel, TRowold, B FIYLASARRE



<54>
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<56>

<57>

<58>

SE 506 10-0889516
AeE)s, R 7] F 499 2= BEXE 4 Y3, me 0-2, n< 0-3, o= 0-4, p= 0-5, q= 0693, A &
B: =@ oz —0-, -S-, -NR~, ~CRiR~, CRRsCR:R—, -N=CR;~, -CR;=CR,~, -N=N-, = —(C0)-F o|FA=
o2RE AEEI, 7] R, WA R H, D, F, &2, o}, dAdASA] ZLZAASA], GZA], ofFSA],

ZForYdZl A ZFoFolHol, ne 0-2, ne 0-3, o= 0-4, p= 0-5, q= 06, ¥ r
A A =] L= ]

NH 2 SE o] RojXi Fom¥E Aug), L sht ool WY & o8 2 AGo

T =1 y O O s pu oé— ’EF}B] ‘g’l j\_X]—Q] Xﬂ}—

Holdol =Al &S v, ZYvrh va AuE el 2u mddl s vhtow myxE = Qltks

A o fr 2 Qe FEive wE A ofgHrt. 239 A B YA Qe 22 vE AR 2l

A e AnE & g Aolg "art Aok, Fevle) A% ¥ vrg zdgow
N E v SRR

=S Aojal

=]

fo =

ol

)
\ X
O
-
o
on
H
oK
)

r_{
>

& o
I (GPC)oll 93] =A3e ztoe =, nrFAsIAE ¢F 30,000 Dalton o4, Eut}b uparzsiAlE= <k 50,000 Dalton
olAF, Bt} o H}eFAISFA= 100,000 Dalton ©]A, Xt} © vlEz&Al= 2k 150,000 Dalton ©|4F, 7F4 vlehz]
SHAIE ¢F 200,000 Dalton ©]Xfoltt. EA&Fo] W 23 IH H Q) & =go] & Ao, =3 £z}
Fol I Lxte] Aol J= 29 AAs7F WA H).

A= o2 59 Ubbelohde HEAZE o] &3}
2H 549 $ . B odge A 9 bk
8 dL/g o4, Bt} ulgAlatAE 1 dl/g o)A, BT} ¢ ulgzled =
°F 1.5 dL/g °1%, 7Fg vt siAlE oF 2 dl/g ol/delth.  ZAg-el wEbAE 3 dl/g oo 1 A=t &%
g 5 drh. &3] TG o] FA gl nESs AFolA V& zte ZEHY ARE ¢ WE 4 9dal,
gA5 A= 0.3 dl/g o, Bt} uEAaAE 0.5 dl/g o1, 7H4 urEAEAlE 0.6 dl/g o4 4 QlTh.
2 14 AEET g HEEA 9o} WE(inherent) HE7F AFREZIE FTh. B owwe ZAS

A4 Eve 159 F9 Zdd didl] 1 dL/g o] QA HE H=rt upgkAslar, 1.5 dl/g o]/de] X
o} vpA s 2 dl/g o]de] Hth o wighAsith. u|AA, ESES T ZHd disiAE dF 9 0.3
dL/g¥} o] ) vre Q3|HE Hrrh upgkAsi | wo) upgkatel A= 0.5 dL/g o1, 7P ubskA skl =
0.6 dL/g ©]/de]t}.
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oy
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>
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7

Y
3

fu

Eer) wEY st drkayY

EE Agsd B0E g Ao 1y

Ash Egetn, dEHeds #4 EEEe 345

olzmsloln, ¥, 2 shatx 7 SEEIE:

WS Hzo) Falol 2 ARA(Hg Ao nEe] PR U

Atk @4 A ge) Uns dEAE Asdt B % A
=0 %

L

= —
o, o]ojA], HAlgtH ez, d W UV, e-Wl(e-beam), v}
S d= W, axe
B g4 2AAe &

A7} FAsA o of

2
N
o
o &
fru
It
vl
el
ap
= lo
orle oy omy
B ;? o 1T
1
TR
b b o
e, o
o 2 %k =
- T? N F& m
2ol @
= N
ot [
£ 5 4 n
i e g e
0o Ly e £
¢
t =) T
= o
=}
o
fru
>
O
i
SL
iRl

Sy
ol

Yot wamd g W gele] A Lol
] E o] EeWuu BEAg + Aok e

7] MEGAE B8 A2 PHE S At TAY = fo3 e GRS Add 5 o 24
toRAbEe ERES olgaht ol vigrdat. dF 59, 714 229 2 A2 2AU. Salbeck, J.
# #e8 vhe gAAThs de) ¥

Bauer, @ F. Weissortel, Polymer Preprints, 38,(1)1997)7} &334o] 7
A Eo] 9dt}k. A7) Salbeck £]9] =E& HFm2A E WA 3E
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<60>

<61>

<62>

<63>

<64>

<65>

SEE36] 10-0889516

22

Salbeck o]l eJsf Rird wxpe] T2 54L& AAYS AL AL Agehs 1 armeolth. #d,
HlEd, Hed, B AgdAd 7], s sAle Held B AR Ve 2e E3d 55 A 2 4
*Ai wAkeh 9 AR FAY B wE 94T Zlelth. A1 e 2¥R wx e HEETY] R UEE
RiEs AvE EARRE gHoR0 duA] dEE nGART A7) 229 > A¥E BAs I3
& 2, whAeAs S AR Agete] 47 B4 w6 As SFE % dEEhe wEd we 3
G

<+ 2R 7] MEHAE wach patks dreta v s HERs s, UEE MEHS, bt
A= BEE w@shra MESAA ootk Y] BgRe d B dddd o9, Be vrEd,
SQEFA, AUEH s 88 & FRAL 7 oAtk WES "ihes viER s N A, dd 249
el wAE 7w ZDE olFed g Qi Ee E|an] e R RS B dF Wl
Zhs 0 ootk WS wEbea mER s QY] R 229 28 A9RGB 9, 9-tidEF el
I+ Ze xE dehs 2Fedd ot WS wEles viEgAE E EA 9o, /Es
gvle] E3EY 5 vk, WEF EHAE Y EE BAYY F ol 3EF nE e A o=
T 13-ve-dzsaEs)da, 2 4-tudFed, 2, 3-tud sy, 1,4-t(6-2 e m-4-wd Fudv-2-4)
A, 6,6'-01(2,4-HddF=Y), 4.4 Wﬂé 4,4'-tyd-4 4'-vEd, EgsdEL]obd, N NN N'-H|
EgpEAE, E4,4-Eudor), Ef-l-vzdolnl, Fejopdd, F(N-¥debdd), £2(2,3-1
Sd-1,4-8es), E9(2,3- oﬂ‘ﬂaﬂi*l La-ejesl) golth. M WFS "y wAke] vAe o2
Eold, 9,9'-tudrERAL, AEpAl, HESEE, Eudodd, Edudrg, Edd, fEe}
AERAl solth.  EEumAl Ea FWA BES w@shra mjER 2 nAkY o2 ‘*El(ﬁiléﬁﬂé%_),
e (Ad-1,4-9dA-22-9d -1, 3-3 /), spol X s EEddA, £2(9,9' -HSEEF LA Soln

i 4“ m}L

7] MEdAE Ax T HAT 4 AR RAew Agd £ 9. I3 AsE E2 AR olF:
-6 -5
(electron mobility), vFHAEAE 10 cr/V-s o], Bt} vl A= 10 cr/V-s o4, 7P vtE3sHA =

10" cii/V-s o]4ke] A o] EEE 7bA Aot}

A, SamAl, Ev ARAE HEstal A7) WEYAS Ve A (E B/EE A B oof7] AdH
UA[MA|E(exiton) ] E Wste Zoltt. Waks, #54 A+ 194 TN do] B FE FI duAE
AL 4 v 8o mE HL7EA o3 EAS 7HE Aolt); d, HE2E AEH (Foerster coupling);
%3 A7, "Electroluminescent Materials," Blasse and Grabmaier, Chapter 5, 1994, Springer-Verlag,

ol FarmA & WAl E3hH.

”HEa/\ﬂ oUAE FEol {”3}% FaEA, T YdBert duAE EIAZRE F4d Adste 84
< 29 EQS] Ao & AA" & vk, viEZ 2] V-vis 2HERS SAEAL, 354 m(EE OE 573
4, 3545 AHE-EE olfre FEEoERH HA 845 F i W o]yl dEdelAe AE Al
(extinction coefficient)E A3 Eparin® 71T, Eppric® @95 #E/F-cnolth. mjlEZ] A Z8~

>‘
14,
lm

T A @ dde) Py £ 0.1 % F5 F& A wrelA Au, 2ol dF A o
Oﬂoﬂ/q‘/] Z]EH ‘L]'X]—oﬂ}\_l‘/] X]' %% 7:" ‘_]_'2:5]'0% Phlu)m];)lei 7]XH:_Q' Phicomplex ]"C_: }-‘147}’ g}]\q— )6]'7]9/] H],
Phicomplex/EmaLrix"S UﬂE]E F‘O/] —’F—(ﬂq UﬂE]E Fe -/]19/] T:)_r‘?’]% %_Cm/ah_jo]dr F7}’ %_:% }\]v/—\—%ol F7]' ‘7’%%

AERET FEsitt. o] HAE: 54 49l MId ¢ ded, A8 89 & #HE d§] dd& As
= 7& HAE AMsAY s FE] fd sk 55 AAE ARSshs Aol wEHd 4 gy
Furago] A7]2 AE3HE Zlo] npgAE F

H M7 FAE o]t Al
Qrh(oldl] st w9l WA e
= 72 i) oA de 9 oy

Z
aly
I
o
o
il
o
1o
o
e
1o
o\
2
fol
o
o
NI\
ol
ol
)

>

w U g EYAE AANFEL) LA lA stk EL &AM, EL AlB= F AT Abelel wiA| v



<66>

<67>

<68>

<69>

<70>

<71>

<72>

<73>

394 Agtel Ak, QuHew A% F shis Ry Aol ¥y AFel doli mA@Hom, A
SAFTFA0), WEIEEFs, wg8 Asolel 3 wgs Asteehry 2 =98 34 A8, o}
9, PEDOT, 50 nm #u}3} 2e zubg 3%, U oj5e) xge] ¥grHT

EL &A= vAgqd oz, AF $%4F(hole transport layer; HIL), HA S=%F(electron transport layer;
ETL), A=A Zg]93=(conducting polymer layer; CPL), %%, ¥ Wr|2HEH A2xE5 "UEs7] 3 5
xEshE F7te & M ¢ .

47) iXP—E BGE, olE 5W AT 4 AR B} ARE TR 2L AE 5 A9 w=E 4T 54
A s =29 1 f otk WA L RS BIL ARE duehs

7 aAps 2ol E(graded), % TATAE (gradient) & 7FA & ATk &, AF 45 AR, 2 A
2, EE A4 5 AR FE AFozvE Adst @ A% waoz . o=y Fe
shbel B2 1 W9 3 Som FWAIIAY, glo] Exek: Fo) 2L WaAPoRA Axd S At
E1g gaetu, B owgel Axe] mek AFHE G 221008 9 AN67 AN Ak AAw
S\JHIO)—‘E Al =024 ZE3te FH EA(12)E 28t ZF 56535(14) 2 x%x} —???(16)% Ay
BRE(18)) 4FF AAE FRAT. A2 AF0)L 7

J
/\

=
7138(22) 2ol &4

Q0% 9% XA §A9 - 9E o A% 49 %aaaz} e e vwe
A 5 oAtk Jwe FusAL WERSAY BEYE S vk, Jlwe] BEWE 49, APy A
Eye Alo] wigrdalth, oAl ® 28 Fushd, = 19 ALY £R(10)9) Bk A rH, Y
F 7 ert 19 Fu WER wr)Ed

% 3% Fmab, B ouvel Axel weh AFHE AAF 223000 Ao olalolst AN At WA
F 2} 247He AALHEE6)0] Aolol AAE] Sl 27l AFH(32, 30)E xR, deHom HF 4
5% WEE AR FEFe AARGF 74 Fel AND F ATk, FE AGE0)E AR AFGel A
B8 3FAY. AR 45 AAUDE BT AZG0A A5 Edle AU TE ALM0) % T5
91(46)& Fol BEEE ARE Aojely] Aal ol ST, Azte] Ae H(36) ol Aold WA A
ARomM gold A WEY 4 Atk E 36 ANR ojdlel BX dlA M Zolul, B w] el AF
Hi= ojglole] Jlaete Fat mwie] el o8] AgE A itk

L 4E Fxed, AW A5(52), AR A554), AR FEF56), R 71(60) el A AATFS(5
8)2 Zakshz, ¥ wel Aald weh AFHE AAWY 274607 ANE Ak o AAddA, BF 5
s

A =
glom 47l A=064)L A4 £550656)S S8 AFE T

T 58 z=:shd, B o] AAd wEl AlFEE = uE A AAEE A2 70)7F AAE ] k. A
7] AAEF 2AT0)E T AF(74, 76) Aboldl MAIES AXE a#Eo|=y HAARFF(72)S Eghett. A
7] FAAELG 22 70)E 71R/F(78) ol AAHHLE. o] AAldA, adelEy F& f7] wWEZA~ 9 g
w4 ol By vy 55 A, ada AuHor JF 5 AR 9/EE dAA FF AsE Ege. 3
w4 ol By g 55 A v X uEt t2n, oF W HA=(74, 76) LWolAE SAY A=
(zero)oll &3 = Az, 7] F(72)9 TdolA 7HF =& 5 vk, oy s wide ol ok whgel 7t
25 WA "ok, mRERVIAR, odE W AS(74) 4 AZE2RE AS(76) LPelA HuAE A A
Moz WelE HEF % A5 adotdEs AF(76) 2R Ee A¥ $4S BHIFAV FFo] Ax
(7T4)0ll =2abA] EshA gtk mpRR R AS5(76) Mﬁhﬁiﬁ%wmvwhlﬂﬂﬂO%VP$%
Age] e AAf S Hxgc,

FET R/EE AT FETol flod, dANETS x¢ehe 7] WE"AE dA /s Z3s 747

A%
S alef @,
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<74>

<75>

<76>

<77>

<78>

<79>

<80>

<81>

SEE36] 10-0889516
AN 1

N(CHa)2

Azd UAFZgol=(60 mg, 0.41 mmol), EHAIE~W(0.917 g, 3.5 mmol), 2,2'-8¥]FZH(64.7 g, 0.41

mmol), L EIIIJEEF(0.39 g, 1.44 mmol), Z o} #H(0.92 g, 14.1 mmol)S 100 ml T wie Z2}=30

dgozx Zoi 239 EF-p-(NN-treeln sl dall) (10 mg) & AZTTHIE PAAe] Faug Agd n=

53 A|5,227,4575 AAld XV 7IAIeF Z). vEe E& AASY] A AV EH=as 2 yEES AT
[e]

afell 90+ F<tell 50T7HA 7h 3 Ags TdA7a Zekaad of=2as FYdth. Ax el fud
EZEO = (DMF) (8 m1)E 7HsbaL %+—é 80CE dTh. 5 oe] EFES g Aoz Wiy, of=3

7] sl A 201-’557} al
HA7pReE. 2417 F

e AEBE

016 g, 9.1 mmol)ZE
Zoluy wigloz =
of tEE 2 Es

F

;§4
oo rfor

Ao

o
H& S DMF(5 ml) ¢ 2,5-t]FZZ-N N-Tdewl=olu=(2,
% A7z Wzbeta, olo}A 15% HCl 489 200 ml ol
)![e} El ol

. h

& Elo
—u—u

k)

24, 5% HC12 A3k, 33 wA wz g

szﬁﬁ

7bake] oFzF BHEE gAS A=t o] % —% A ERNE EEste] ZEE VR duAlA 9 2ol £
2l-p-(N,N-tlHolm e dd) 0.5 ¢& d=rh. Zauv 238 N-WEg 28 t=(NP) 1.5 ¢ 4 &a|A AT},
W R FuCly - 6H0 15 mgS NMP 1.7 goll %‘H stgth.  fNS F3slar oF 120TColA] 287 mRkeQith. o]
S ARE FU|F 120-130TCAAA] 7FE% o] dnd &fol=e] XSG, ¢ # Fo Eddow Hx
o] AdojH ), o] #g g W AR (~366 nm)S =AM dl, A A Y H(red luminescence)©]
ARG, Zelv 23/B0 2o A e ] 9e A B Foll WAL o paHA. A 2
g kg0l B Hady. S HEIT who g A HFe e
A]/\]Qﬂ 2

ch\N/CHg

X
7E 24

Z2(1,3-(5-tuEolr =) wddl), 24

T NMP(50 ml) 3¢ N N-tHg-3,5-t]F22opd#(1.90 g, 0.01 mol)ell YA(MAEYHIE~I) Y=
°0]=(0.109 g, 0.167 mmol), BE3YEH(0.103 g, 1 mmol), EHALFEAT(0.262 g, 1 mmol), % o} &
(1.96 g, 0.03 mol)& Ha 7] stol Hrpeth., ofds Hrlstd wke £ %71 &3t} 2

i

v}
uel W7tz EE 7tERE ol8dle] 2EE 70T WA 85TE AN B FAAT. olojA Wk ERES
50C olst® Wy7hshal o] AL ENE 100 ml Fol Fotderh. SRE EEHE ojFste] NP Foll thA] &afdt
ok ol AAE] fE A4S ouEta, ojaT RS Fol 232 TG SRE M E o Fato]

AZzA

Z8 24 Z2(1,3-(5-gudolr =) I a) (12 mg)S NMP 1.2 g S0 &3jA1Z1tk.  EuCls - 6H,0 10 mgS NMP
1.2 g Tl &A1t 7z} fHo] AR S M2 Edtstal AAld 13 o] =xsct,  Zw PP3 £99 o
A9 0V AR wEAZS W, PP3/E = e UEhiA @
[RR=ii=

A dde 2=2 =2sa A

=
, T PR3O T2 A

o ;1

dﬂ )
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<84>

<85>

<86>

<87>

<88>

<89>

<90>

<91>

<92>

<93>

SEE36] 10-0889516

AN 3

H ) /Q

2X

Z2) (2,5~ =—co-1,4-H dd-co-1,3-7d ), 25

A 71F FolAd BT g 2820 §7) AEES Yt 2,5-yF22 x| =(1.51 g, 6.00 mmol),
1,4-t]ZF2294(0.88 g, 6.00 mmol), 1,3-tZF22W#1(7.06 g, 48 mmol), NMP(53.9 ml), Nal(0.84 g, 5.60
mmol), E@]ALE23(3.15 g, 13.6 mmol), YAWAEgAd¥x2AYF2e}o]=(0.523 g, 0.800 mmol), =
o}l Bu(5.6 g, 85.6 mmol). WHXES 65CE AAY oA vjzdA 7ldsgder. ws &

o o] ZFAHT. S¥E £
A R azutE g9 (GPC) ol

H& 5.265 go2A £ ZguoE ofF Eg&Lo) =
XS A7 w2 A AL s 2AEE o A FEs

oF 65CE HA3IgaL, 1 3 ey = ke =3}
< 9 Jtdd ofHESR AFsa ARAAY. A
32,3332 SAHAG. ZFy 269 F

o2 yelgth. 7tdd WPEHE e

-0

Epdic),

ZodAdd Z2 25 20 mgs NMP 1.5 goll &afsic} 2, EuCls - 6H,0 10 mg= NMP 1.2 goll &3&j3tc}
SNG Egstar AAd 13 o] =¥3ch. UV HARA(366 nm)S FANSHH, E2w 259 YAl A ¥y
o] BAH N FEFHFD 7K 73 Al7]e] A A wEleE #EEA g

AAel 19 AAd] 2, b AASA Al 104, &
d, c18) A e olfis Eeiniel o}y] AemiE
ozRE WAE] Wit A LA HAge 04

A Zelu 239 7] AHeny B oleow AYHS ojuat),

~E Zglno] HAMoaRE W=
A7 AEH I o]olA F o2

7% (excited) Eu o] &0 2 RE wAlEH o

JEF o3 EM A S (complexation) Hi= d]9l(coordination)= olUA| HES 8] T3 o=

Azdck, E¥w 23 9 24+ 7 2 U9l ofn= BEF ofvl BEE& 3hfake W EEH 25+ &5k

g3l iolnt. ZEWE Frste A4 B AR ZAA Oﬂﬁx] AdS et Aoz Bk, AA]d

3ollA, 8w 26 fFrEF ol ZstA wgate A& © 2l

o] dojupx] sktk. A 2004, EEH 24e 55 ]ii} Wi = Qe olRIZIE 7 9 =4

v e 7ravt vetdie vk Zo] ZEWEEY duAZE AYEAARE, FEFY 3 dEEA g,
°

ol vE &9l JEF e HEE oIT F Ue
Ao 4. EZEEFoA 26

2 EFE = Voo 2l sofdl vl= 53] A5,9562,631%.9] WHl s 9,9-T-n-
S Az, ZE 279 GPC A 50,000 WA 60,0000t}

>
2
i
X

4= NMP(50 ml) 59 Z¥™ 27(4.36 g, 0.01 mol)dll, YA(HAEHHAIEAM)TEF R0 =(0.109 g, 0.167
mmol), BEIYEEF(0.103 g, 1 mmol), ETALELH(0.262 g, 1 mmol), & o} F=(1.96 g, 0.03 mol)S
Az 9071 el A Hrbgtet. ofds Hrlshd kg £FE £xvt Epzith. Qo] ue Whx £ b
GXE ol&3lo] £XEE 70T WA 85T E 4A17F &t FAgT.  o]ojA ¥kE &£3=S 50T ol3t= W7tsta
|22 2E 100 ml ol EoF Yerh., o€ FME st NP ol Agsisitt. &2 ozl of
AABEL, o]aT R gl Yol 222 AT SHE Y 268 AFstar PxEAI

]

=z
s
_%
Ao 5. FEEFed I 28

d719k 2ol Woo <foll slojd m= 53] #5,9562,6312] Wiiel olsf 9,9-t-n-Fd-2,7-HERZEZF o 27

= Ax3.
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<101>
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<103>

S=506l 10-0889516
2,-HBEREFQA-9-~72-2'-(1',3",6',9',12' 15 -FASAALo] Z 2 EUIZE), 29
O/—\O
_
e o
Br Q‘Q Br

29
E79(250 ml) 74 2,7-HHER-9-ZF 0 #=(33.8 g, 0.1 mol)o] &eiel, Aep(ldAZ2Z)(23.8 g, 0.1
ol) % DOWEX" 5014-100 o] &mwd 545 g)& WAk, & AA%7] 918 dean-stark FH|oIA 47|
@ S AR Wzeta, olug A5 ofaste] AA

< =3kt 843t B¢t FFATIAL UM EFE
2y 275 ol&ste] Y stell SRt &ulE A Oéoiﬂ e adE ol8d = )
Ze] ArvtEddqye AAY s Qv

H;Lr}d

olot= &g, -ZF =S 2,7-tJHEHE-9 %E&ﬂ%ii A3 A o]0 = Oshima £], Bull. Chem. Soc.
Japan, 59, 3979-39800 A|AlE =R wE} 3L

r_{
ﬁ
&S
e
M
BN
i)
¥
H
0,
il

T4 NP0 ml)  Feo  FEE 29(5.58 g, 0.01 mol)ol BFE  27(4.36 g, 0.01 mol),
AW AEGAIIEAT)UEFE0]=(0.109 g, 0.167 mmol), EFHAILEAT(0.262 g, 1 mmol), L ofd &
(1.96 g, 0.03 mol)S A4 E9)7] doll H7Isth ol S Hrlehd whg E3E 2nv) izt Fe
of w} Wz Ei= 7fARE o83l 2EE 70T WA 85TE 4A17 FF g}, o B
50C olstE Wz atal o] AZTEWE 100 ml Fof Lo} Yt $¥9 = 28
gy, &S oJFele] ofdg AASAL, oA EIF Yol 232 FHAIYE. SHE W E st
Az=A 7T

AAe 6-8. ZEFLLAY EFLEXZ({luorophor)
Ze]ZF2od 28(10.0 g) % ¥ 1o 71AE vle} o] FES N
fel 1@ Aol o 100 me] FAR W AR, 29 0L B9 sl 00T A B AZA
t}, dolz wEo 366 nnE ZAEW % 1] 7)AE ukel go] #3S Uehit, Zgv/ 24
2 g gyl ok 10 torre] 7 dkol FAZF oF 200 el FEHEZS EHAT. AF-FA

[e)

.]
H h
£ (solder)® A7) ITO 2 &Fn]gZo] A4 (connection)S WESTE. I1T07F U$=Fo] a1 GFujgFo] &
= % e

Fol H AE= 7] wol Hke A7kt (AW nloloj ), Ayt Bl sk MFE WESA
Ert.
F1

A A of & =% = a3

A 6 Tb(NOs)3 + 5H;0 4,35 g 0,01 & =

AAd 7 Ce(N0y)s * 6H:0 4.34 g 0.01 & Ry

A4 8 Eu(NGs)3 + 5H,0 4,28 g 0.01 & 2

A6 9-11. FelETed ¥ F4S W+ Ut IPY % A
ZYEF04 28(10.0 o) B 200 Z1AE whet gol F& HA|(dbne TlMEA T
st S92 110 2YE fel /1% ol ok 100 me) FAZ 27 mYI, =
100CoI A 347 5k DEATY. Qo) BH5e 366 mz ZAPHW T 20] 7A@ vlel o] WS e
o Eu/E5EoR o Folzl B EHel o 10° torre] 7} sl FAIZE o 200 Q) AFEHEFS B
ARG AT WAl 1 i) vhaaE o dte] dFvlEel o) Wl WAL 23

A7) 110 3 EnlEgel AMAS wET (107 $Fe] w3 kel

ne
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<104>
<105>

<106>

<107>

<108>

<109>

<110>

<111>

<112>

on

E546] 10-0889516

e A7bstel (AW mholol), FA7E el vhget: B YESA WL

X 2
424 & 34 Zo z o
,:,3_)\} Uﬂ g El.l((].bﬂ'i) 8.25 g 0.01 _1__:1_ );_1‘ ;:nl
A4 10 Tb{dbm) 8.8 g 0.01 & =4
AAle 11 Ce(dbm)s 8.13g 0.01 B 44
AAld 12

FZFo] =¥ olEgoK(yttria), Y203:Eu(100 @) (W= wHAEZFT  IHAF LA,  Superior
MicroPowdersAh) <& NMP(18]H) << Z&H @(100 g) & Hrtett, dgds & £33}t 110 ZHE

g 71 Aol s Exste] oF 2 FAS WS AT AVl D] lem BHe] AMAS HEE npagE
g A7l o mde] R AHE(contact)E FFAZITEH. WS wpoloj A Bl W A M-S wrElT)

offt Jo

22X 13-16. YxZ2ARE <13A/Zn EZ~E A7)F

O:i
>
[>

)

19993 %= Society for Information Display, International SymposiumolA] 3% Thara &9 A5 Hiro] u}
2t U243 233 (nanocrystalline phosphor)S A|Z3ch, Hd JAAEL 2 WA 3 mmo|tk. 10 g9 U=
A% AFAE NP 50 ml T el 26(%+= £ 23) 5 g & H7pgrh. LojA &= NS 1102
GE fEd A 23 =3x3te] 100 A 500 nm FAL] BHeS PG, 7] w2 i 39 7IAlE bkek 2
o] 366 nm WAMI el A FF(PL)S YEITE.  o]ojA 7] wHE Smx10mm E o] e mtadE FaE AT
Zmﬂogw SFHFOoR FHITH  I10 dFo] FFOoR g FEHE A 7FEAe] 5 WA 10 Vo] Hhs
ol7Fsle] & 3¢ 71Al® AALF(electroluminescence; EL)S wHAIA|ZITE,

b

3

ARk LA g L IL
AA 13 ZnS:Eu 2 A4 2141
Al 14 7nS:Th 26 ;ﬁ Al
AN 15 FAIRHOT 23 44 A4
AN 16 TS TOF 2 =] 5]

A 17-20. ZYW/EF 3% ZA|

WakE 2w} g@ekE o] Alole] ouX] HEe HAHo=R 1%43}0%:} e =¥ APHS BE EIE
o] sl &% &= NMPE o] &3l thr] ol 2F 100Cel

F 5 wro LAS NP FoA WEAT. Lo, SH9 %alﬂ%%

) =
EPES Azt ol & EFES Edtols ol Rxstal & ZHolEE ol&ste 7] Fol ~100
CollA Azxsto] whe Axadrt. ool Hxd s abd UV WARA(366 nm) 0.2 & sHA17]aL 3
AT, E 4= ST ARY FF 5A4S dEidd. F 55 EFEC gig A3E Qo3 slojt
X 4
AE AH(phase) R Bl
2 k| A4 Ehgl at
PA] 14 A4 Enlgl ot
% 14 44 Eulgh 24
EuCl4 gal 4 grg g g
Tl §9 %4 =3¢ 49
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x5
26 4 58 i %5}/ 4] i)
17 25 4 E‘I_]:H- a3l 41] 'ﬁ] J\'ﬂl E]I ot ul-
18 284 B EE] EE AT %
19 o+ By ER] AT =qe 24
20 29 4 Th;Pr LA e A4 T

Zolwe] Yo wny walEi=d, 19 7%
oo oUx] AY 9 oJojAlt F& o] 29
Lo gRE WEo| 9u Zaln 239 o] AHZYE i
e 9l A d 1894 7F F=adnk.  AAd 19904, oy
o] 7+ b Buel AAl Pe g oksA fetow B 4 gl
Tho] whx REZ oyx] A2 olujsi], T P3| Hae 7z

A ekokth. oled Uwe] AgelA Eeln 239] NN-tuEelnEr)i JUAS B E A b 4 &

1Al 18, 19 % 2001M, = o] M2 A e T
I

Qa0 AAEE Ae Felulel o7

AN 21, 7ta® wEE A (crosslinked matrix)
4,4 -9Hd e B AZEA LA HES 20 mol%Y 1-vFZEolwl, 500 mol%e] U<, 2 2 mol%S] Eu(acac);$} &

ey, dEdem, 10 WA 50 mol%e] & I WA & X119 ZwE A7k, 7] £3Ed #o=
: gk Btol 80CE 7hdske] ohee] Fuwt o ZAv)e FatE FAel AW #

jl
oM,
Lot
i,
)
rlo
‘Lk.t

>,
>
£
N
&
o

7Fu ¥ wjE 3 ~(photocrosslinked matrix)

1-Hjduyzeaadll 21 (0.1 mol), TYH]EHIAN(0.005 mol), F7/WAIA(0.001 mol), E ET]2(8-3fo]|=EA|F =1
HelE)HERS E3stL 110 ZBE F2 7|8 Ao =3 "y o) wtor wxgitt, A/WAAE &
Aztalr] Q8 A7) e FA 254 nm Foll =37, olojM mwkE v E AASY] Ya TS 100CE 5
3 7rgEith, ol w54 YFFS gt AFERe o FFT Aol A2 ¢Fvg d=E AN

A0 B

2aEY AxE 2437 98l 29 ZY S A do E3E EE2H#A(0.05 mol)S HIMSIE A oY
o= AAld 229} FAA HAIST}

AN G 24, 2B wjE-® A-~AY]E (natrix-spiro) 3}H3E mjES A~

EF(50 ml) 3 EHEZsto] =250 ml)e] &3 &) Fo 23 = 33HE 22(0.1 mo)E &3sta, Ex
(MZLAUYZEAY e HZ4H(0.05 mol) % ZFAEHA(0.01 mol)E H7st}.  dojxl= EFES #9, 110,
2 Eg (4 Jﬂ‘éoﬂ‘ﬂ‘éiﬂ‘é)o}” o2 o]FoAa FAA #917] skell 300TAA 1A7F 5 Aghd thF Fx2A
o] el 2= FYS(50 nm). LojXE tF FERAe 54 FFES BEiy. dFuES STALNOEAN
A% (D)ﬂzﬂ ﬁﬂﬂq

Ega(d-ddolEld Aol

Eg2(4-B2EHAY)ol(0.1 mol) Z oA E @A (0.3 mol)S NMP(100 ml) ZFollA ZelE ool e ©] E(0.006
mol), EFEHZAH(0.012 mol) @ EZEo}?(0.3 mol)# 80ToA 16A17F F<F wk-3A Itk Egodet
B HBHEulo|=E oisie] AAsI o AES Aoz R Y AT

2 Ao 25
By 27(9,9-U-n-58 -2 7-THZEIZ20dUA)(43.6 g, 0.1 mol) ¥ 2,7-THEZH-9-ZF07=(8.45 g,
0.025 mol)& AAld 59F sdgk 28 o] &sle] TFFoZHN 317 F2E Ztv ZEYH 308 deTh:
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30
NMP(10 ml) =2 &89 30(1 g) ¥ FEFHEFSZo)=E 735(0.1 g)9 §dQoziEH WS FAsoh. A7)
e A gPg g,

AAld 26. AE(hole) AEAE Ffrste o

Zev] 230] RIkte] NN'-Tls NN -] 2 (3-w &5 d)-(1,1' -5 d)-4,4' Tl bRl (TPD) 5 mge H7hhe
7 olgleli AAld] 19 PHS WEET PolAi 9he 366 mol A £AE W A4 B vhehic,

AAd 27

5 AR ()50 mg, 0.39 mmol), EZALEZAFA(750 mg, 286 mmol), LOSESMIEF(150 mg, 1.0
mmol), = 325 w4 A3} ol (1.2 g, 18 mmol)S EFA E97] Fto F4 N-wHE-gEZZ=(NMP) 5
miek g7 25 ml ZeksFo] Yo ZE(gel-wlzdr=Ed) 318 ARIT(E HAM Fuz EH vk
53] A|5,227,457%., Al XVIol| 71A1E vke} ). o] EFES 50TolA oF 1081 wnksld 2 A4
S oA @k, olojx F& NMP 10 ml £¢] 2,5-TZF 22X AR ZY(HPLC EAld] 93 % >99%) 3 g9
Sas FAIE Hrbgth, oF 60417 wuke & dojX|= HA £AE owE T 1 mol B354 100 mlol
FYst g ofd F&5S &aA7IL EEHE HMAIT. o] AEHNE oJHEti ofMES ARESte] B
s} *Pﬂ%?n HAAAA 2 2 Az T gL 44 Bl ZYgezdRE=2EZd 2.2 g(£F 10005 4+
AEo IH HEE oF 1.8 dL/golth. 10 1.5 goll &sfgct. ®HE=Z, Eu(NO;,);,-GHQO
15 mg ¥ HAIEEH 6 mgS NP 1.5 g°ﬂ galgttt. &HES &3St 120TCoA 283F wwkgity, g9 JF
£ 120-130CellA frajdt ol Exeta, 1dxd A 12S FAE e Aeow yAsch 366 nm UV
Apdel]l WweZEAI7IH A A E o] 1&;}%4. Z4 SUSA Az = A
PF& dFsi)

Al 28.

T " (EYHE X @ﬂq%l”&75g:57mmU,Eﬂﬂ F¥23(18 g; 68.6 mmol), A3}t
(2.0 g, 34.2 mmol), 5 W] &A4d3t ofed B2(19.5 g5 298 mmol) 2 25. ml9 ¥4 NMPS B4
oMl °B Axy 1ﬂE1 EE]‘ Ao Yo ZEF-{1,4-(lz=dad)}-{1,4-ddd} 325 AxFIH(E
e¥ mt B3] A|5,227,4575.9 A XVIIe| 71A1E upe} S, [EA ol Buwe
P%i 325 W4 ofd S v HE(FS) Fol 18 dsraz 2-33] A, WAF
WRI71AlA 9F 100T-120C e %2 7Fxste] dojxivt, wuj= FAH= 2 Jolg &
guay] 8, 4] oA B A2 Aokt (dZA, 150 W Aol Fw
AREBIAY B8 B917] Shell Akl RS wiAlste] BaEofof gth] . Y] EFES °F 15
st e AL oA itk oA Y] FEpsde] 2,5-TEFR2WME=(45 g5 179 mmol) H
2E2- HiXil(Z 95 g; 20 mmol)®] E£¥ES Hrbstth. 7] E3FEo] HAS b wiZbA(oF 3027 ¥
255 60C-70CE A3}, Hkg = - 3
Oﬂ_a ?4 1% 3t 1.28]Hl F9dste] 339 ofd 45 &aiA7ar EEHE
g} ES MHELR AH zZ S o . TEE
g oF 1.52]E] 9] NPl &3ll3taL, <F 48|89l ofMlEel Yol SFAI7]aL, ofMEL
I Axste] FwMAlol Bk 30 g(5& 89%)2 Atk 40TolA NP % 0.05% BE
= 4.2

" e el
e > H

rr

AN ok pd
> [UIO oX,

TR
o
=
ol
m&_
El
5
2
2
_z

0 o
ot
ox M

—O‘oﬂzomlo

[

o N > Moo P N oH 2
Y
+

Ko L
do a2

£ 3o 4F mEstolmelol=(Eev] 320 WA Az ta 1.1 BYe] AF wEstolteiol
getel 19 go) Foll 2% Bddel Fad @ id. ) 2 nsdelndels 44 we
298 ARHE GBS dzd2as) g8 e T4 ohdEton Bev 338 A stel Eev 348

In
2
it
m2.

I
oy
Lo

Za)v 349 257 F 300 i) oF 500 nm F79] Baytron P (BayerAb)E mEl¥ Hr Aol AhEelE
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<137>

<138>

<139>

<140>

<141>

<142>

<143>

<144>

<145>

<146>

FAMEFHNoR FYH fE 7w gl 2@ Exdt. Ar=RAM F 3o Sl AHTS
SEAG. w37 Zes FVIRFE BEE] A8 e AR mtavlede SAAAG. ilst
AuTA FFH ZE S Abolol A& <7k el wEdEY

AN el 29.

F4 HA(EfAYEAA)FGIUAD 0 g; 15 mmol), EFALEAAG0 g; 0.19 mol), L= UERF(IS
g; 80 mmol), H 325 W5 &8} o} E2(60 g; 0.92 mol)S EEA E917] ]"1 Hel| @31, AAE AY3)
FFAZIEA T4 NP 800 ml7F ©3X1 8 Az 28 ZEhazd ZE-{1,4-(Nxgd ) }-
{1,3-91d 9} 368 AxTHE FAA ] Fu=z QA& w5 535 #5,654 3925011 Z1ZAE AAd 167 2.
o] EFES oF 156w7 &nlste] e AAE wA ). oJojA 2, 5-UIFREZ W 1&(127 g; 0.51 mol) %

N
jins
5&
£

1,3-dZ2Z294(11 ml; 96 mmol)& Zeb=o] 7hstth, Z7)el] ofghe] o] Y& F(Hwm e §ao 7]
°13h), Whs EIES A uwytele] L2 307 oA oF 80-85TE 2tk FI7FE 10- 15% ZAIRTIAL] -]
HS B3RO Hwvt F743] T e wiks gxgn, kg EPES @_Ol:i A2 A Y7hek ¢, dojA=
A SNE derE Fo 18 Askra 681H ol st Huke] ofd F&& &AL EHE AR
th. o] s Aqeta, IHES o] oo olMELR AL FEFSIAL AFste] WMo Fx XAME
93 g(F& 94%) S VET. TEE Fol7] 8l 4] Y 2AES WEdF2eto|= °F 600 mlol 38l

1.2 m(EF) ZY=Z23d A4 d8E 58 71 dsta, oF 2889 ofAlEd Yo SHA7IaL, OWEE
2 A% FEstu Axste] vAg WA Bd 92 o(5E 93%)S deth. EZglaEded Aol PC EAES

150,000-200,000¢] t}.

Z2v 35 2 g U= Fo 2F HEslo|=glo]=(Zgn 35¢
HRselmglo| )5 AMESla FYste] Y 368 U B
el 0‘9—713 e 23187] 98l BFe] F oM EASR % 36 =

o 378 Zg| g Al A o= 150,000-200,0002] GPC 2SS zhi=t}. %FAU% 72 36

E
=
[ep]
tlo
)
_O|L

JN =

AElETHer A" %r‘ﬂ 7138 el iud =Xy, AHaEA E2v 369 J%Oﬂ
S sbte® ) e PIRNE w8 A6 e Rel shadaTE SRAUE. s
o Q_

/\
o
o17}shH HAMgo] wrEHET),

A7) Ao 2804 A" ZE 37 1 g2 EulNOs); - 6H,0 0.4 ¢ 2 NMP 15 ml 9| HIEEH 0.15 g7}

(ot

frh. AEAETFA 2 Baytron P (BayerAHA) R ol mE R 2w Aol o] £9S wxate] oF 200 mn F

=rh. o] ue 366mmE ZAFEW A4 ¥Bo wgect. A SE@ F shte] Zejv 379 A
2 NAEE SFFAUY. A29 fEFel ZEW 379 Fol 100nm FAL] 2,4-tyZE & AT]o}
229 2272, oolA vhUlg/e AAEE FAANG, ofwrs) Arsd edel ¥ ax mEe A

M

% 2% ® 19 AAMY Adel W ASY Rameln

%3 R ool mel AFHE AANY 24E 24908 AN ool e,
£ 4 B owo] e AFHs AARY ddel e Adde u ol SUERA, A% £453S £
5 A% 45 TIHA @S AAWF 24 mwola,

t
[@2]
r
[
=
o
il
o
2
)
e
o)
ofj
il
P
rr
e
i)
o
S
k=)
e
R
)
i)
ol}i
o
B
o
i)
=
St
)
e
s
ki
)
o
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patsnap

TREHOF) REMEFTBHR MBI BBUR K4
DFH(RE)S KR100889516B1 NIF(AEH)A 2009-03-19
BiES KR1020077022411 RiEH 2001-06-12

FRIRB(ERFRN)AGE) DRETHNE FHBEE
RF(EFR)AGE) DRETRHN R FHELE
HARBEEARAE) DREHENEFHELE

[#R] &% BB A MARROCCO MATTHEW L III
Ot 2 A 0fF A3
MOTAMEDI FARSHAD J
ZEIHC|Zt 2 AFEA| O]

KBAA OF2ROEY. 3A
ZEHC|Tt 2 AFEX]| O]

IPCH 35 C09K11/06 HO1L51/50 CO8K3/24 C08L65/00 HO1L51/00 HO1L51/30

CPCH¥%S C08G61/10 C08G61/12 C08G61/122 C08G61/124 C08G61/125 C08G61/126 C08G73/18 C08G73/22
C08K3/24 C08L65/00 CO8L79/04 CO9D5/22 C09K11/06 C09K2211/1416 CO9K2211/1466 HO1L51
/0035 HO1L51/0038 HO1L51/0039 HO1L51/0043 HO1L51/0089 HO1L51/5012 HO1L51/5016 HO1L51
/5036 HO5B33/14 Y10T428/25 C08G2261/12 C08G2261/1523 C08G2261/312 C08G2261/52
C08G2261/95 C09D5/24 C09D165/00 C09D165/02 C09K2211/1425 C09K2211/145 C09K2211/182
HO1L51/0004 HO1L51/5008 HO1L51/5056 HO1L51/5072 HO1L51/5206 HO1L51/5234 HO1L51/56

HO01L2251/306
REA(F) LRENTE
L&A 60/211108 2000-06-12 US
H N FF sk KR1020070110530A
INEREESE Espacenet
HE(B)
BRHTABEANEHEHKAEY  EOEEERREELTNR LS o .
EEIREAKCEEFRAUNER, AF THEXPASWH S \,

R BB NEHE (10) . OKIPOFMWIPO 2008
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