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ojuj gt} ojujl, a1g] = st} o) 4] B A, nlEA 8 A= 1 W A] 3719] ¥FATEN,
O, S 1= Seot &2 s Hl 2 A2 X SHAT) 3 2 o] ] g7t A= de
2 (pendant) H| A 53 FE % EEE S5 91, ol 7t ol 7] eh9] F3h e
Fel e et A o8 A gttt o] g FH EolE Y dE= v,
akxd, Fnd, 92 tAd, EgjolAd i 2 6-¢ FiAlo] £ a1,
7)) = A} E] ol] ' (phenoxathienyl), ¢! ] %] d (indolizinyl), 1% & (indolyl),

2 9 (purinyl), 7 = E (quinolyl), ¥l Z E] o} % (benzothiazole),
7HokE H (carbazolyl) T &2 E 2] Alo] &8 argl; 2-35ehd, N-o|n|th&4,

2-o| &AL, 2-T) gl T d, 2-F] g u| T d g o] izt ool g ¥ X] gki=t).

B o) A of nol | S A= RO-E A ¥ 5= 17Fe] X372, 7] RS B
5 WA 609] o} & ofu| gt} o] 2] gt o} A KA o] o 3= | KA, W E E A
el d A Fo] =], o] g = %] =T

2 o A o] "L S A" = RO-2 BAIHE 17k 72 AV RE |
W] 4071 o S o] 1] sk, A #l(linear), = 2} (branched) FE1= Alo] 2 ¥ (cyclic)
T2E et A o= A gttt o] 8] gk A FA[ 9] o 2= HF A, ol EA],

nTREN, LR EA PEA, R EA A5A Fo] iz, o]o] ¥ A

2

= o
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Frgo| A e] rolH ol B4 S 6 W] 609 o} & X 3hH o vl-&
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[99]
[100
[101
[102
[103

— e e

[104]
[105]
[106]

[107]
[108]
[109]

[110]
[111]
[112]

[113]
[114]

[115]
[116]
[117]

[118]
[119]
[120]

[121]
[122]
[123]

m¢ = 23] &35t} 8 S 7] (rotary evaporator) 2 -2l & Al A S vl A
ARvtEY I 2 G A S compound 1 (3.42g, T-8& 75%)E A AT

Elemental Analysis: C, 89.45; H, 4.42; N, 6.14

HRMS [M]+:456.5

[34d o) 2] compound 22] $HA]

1.4-dibromobenzene T 2! 1,3-dibromobenzene & AF-&38F= A2 A 9] 831+,
A7 FAd ol 19} &L g 742 53 31o] compound 2 (& 53%

[34d o 31 compound 3¢] §H4
1,4-dibromobenzene 2! 1,3.5-tribromobenzene & AF-& 3= 412 A 9] 8}aLi=,
A7 FAd 19 FL e B4 S 7331 compound 3 (& 50%)& AT

[34d < 4] compound 52] §A4]

1,4-dibromobenzene T4l 1,5-dibromonaphthalene £ A}-8-3Fi= A2 A 9] slal+=,
A1 FHd ol 19} T gk 145 381 compound 5 (8 65%)2 A ST

[34d o 51 compound 6¢] &4

1,4-dibromobenzene Tl 2,6-dibromonaphthalene £ A}-8-35Fi= A2 A 9] slal+=,
71§ ol 19} T gk 345 3814 compound 6 (8 68%)= A ST

[34d 4 6] compound 7¢] &4

1,4-dibromobenzene T 4] 4,4°-dibromo-1,1"-biphenyl & A}-&3F= 41-&

AlelehaLi=, 7] A o 19} 5 L3 A4S 53 8o] compound 7 (78 62%)
sy }Aq

[34d <) 71 compound 82] $HA]

1,4-dibromobenzene ™4l 3,3-dibromo-1,1'-biphenyl & A}-&38}= 4l &
Aestatz, A7) Aol 194 L7 345 57388k compound 8 (78 65%) &
sy }Aq

[34d <) 8] compound 92] §4]

1,4-dibromobenzene T 4! 2,2"-dibromo-1,1-biphenyl & A& 3= A&

ALl 8har=, 7] A o 19} 5 U 3 798 =3 5] compound
st }Aq

O
i
N
(@)
N
il

[34d <]l 91 compound 102] $HA]

1,4-dibromobenzene ™ 4! 2,2'-dibromo-1,1"-biphenyl & A}
A 9] EFari=, A7) Al o] 19} T3 74 -2 =35} compound 10 (578

ofo
ol
_‘d
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[124]
[125]
[126]

[127]
[128]
[129]

[130]
[131]
[132]

[133]
[134]
[135]

[136]
[137]
[138]

[139]

[140]
[141]
[142]

[143]
[144]

56%)S AUt

[34d 4 10] compound 119] 34
1,4-dibromobenzene 4! 3,6-dibromo-9-phenyl-9H-carbazole & A&

A Qs A7) FA o 194 TA3 A S S35e] compound 11 (
66%)e AUt

4>$

[3H4d ol 11] compound 139] A

1,4-dibromobenzene ™ 4! 4,6-dibromodibenzo[b,d]furanE A}-&3}+= 4l-&

A Qs A7) T o 194 TA 3 A4S S=35e] compound 13 (FH&
71%)& At

[3H4d ol 12] compound 142] §A

1,4-dibromobenzene ™ 4! 2.8-dibromodibenzo[b,d]|furanE A}-&3}= 4l-&

A elstar=, 7] Ao 19 A e 342 53 319] compound 14 (58
75%)e A A

[34d o 13] compound 169] &4
1,4-dibromobenzene T4l 3,7-dibromodibenzo[b,d]thiophene & Al-&-3}= 4l -&
A9 stari=, A7) A o 19} TA 3 342 S 3l5te] compound 16 (528
55%)e YAt

[314 < 14] compound 17¢] 34
4H-benzo[def]carbazole (3.82g, 20mmol), 2-bromodibenzo[b,d]furan (4.94 g, 20

mmol)S = F<ll 500 méol] =< v} sz(dba)3 (0 5g, 0.5mmol)-& 2 A3}
531313 T} ©]F, NaOtBu (6g, 60 mmol) = % 31, (t-Bu);P (0.3 m¢, 0.3mmol)<-
A7) dbg o] ek tha £3HE-S 15A1E %?l L Il

TLCE ¥h3o] FHAH = A& AT T 2w Ay vhg T8 &
THTE Y tgolFERM TR 353t doxl {7158 MgS0, &
NZ2A713 24 et v 29 A2vlE 13 2 A8 compound 17
(5.7g, 5 80%)S AUt

-

[3H4d o)l 15] compound 182] §A

2-bromodibenzo[b,d]furan ™4l 2-bromodibenzo[b,d]thiophene & A}-&-3}+= &

Al 2] stari=, A7) FAd ol 179 5L g B4 S 53 5to] compound 18 (&
70%)§‘ ot /\/\q

[314 <) 161 compound 202] A



19
WO 2015/099453 PCT/KR2014/012818

[145] 2-bromodibenzo[b,d]furan T4l 4-bromo-2,6-diphenylpyrimidine & A}-&3&}= A
Al stale, A7) A4l 179 T g #4785 53 819 compound 20 (&

73%)e LA

[146]

[147] [314 < 17] compound 212] 34

[148] 2-bromodibenzo[b,d]furan ™Al 2-bromo-4,6-diphenyl-1,3,5-triazine & A}-&3} =
A& AL etar=, 7] FAd 4 179 L g 3798 53 31e] compound 21 (58
76%)e A A}

[149]

[150] [$A] <]l 18] compound 229] A

[151] 2-bromodibenzo[b,d]furan ™Al 4-bromo-5'-phenyl-1,1:3',1"-terphenyl & A}-&3&}+=
A AQletars, 7] Aol 179 5 U g B4 S 738814 compound 22 (&
76%)e A A}

[152]

[153] [314 < 191 compound 23¢] A

[154] 2-bromodibenzo[b,d]furan EH Al 4 (4—br0m0pheny1)—2,6—dipheny1pyrimidine =
AbEBhE A s Al shats=, 7] 4 ol 179 5 A & 34 & 43 8] compound
23 (P& 73%) S ¢ MD}

[155]

[156] [314d o]l 201 compound 242] 34

[157] 2-bromodibenzo[b,d]furan EH Al 2—(4—brom0pheny1)—4,6—dipheny1—1,3,5—triazine'§‘
AbgShE e Al 9 ekalss, 4] Aol 179 L3 Y& 338 compound
24 (FE 55%) & & MD}

[158]

[159] [314d o) 21] compound 262] 34

[160]  2-bromodibenzo[b,d]furan T4
N-([1,1'-biphenyl]-4-y1)-N-(4'-bromo-[1,1'-biphenyl]-4-y1)-9,9-dimethyl-9H-fluoren-2-
amineE AH&-8HE A& Al &l stalE, 7] A o 179 5 A 3 A4 & a6t
compound 26 (& 63%)S & 3T}

[161]

[162] [3Ad o 22] compound 292] $HA

[163]  2-bromodibenzo[b,d]furan T4
4-(4'-bromo-[1,1-biphenyl]-4-yl)dibenzo[b,d|furanS A& &= A2 A 2
A1 A e 179 5L g B2 3 8] compound 29 (& 60%)S

}

ol

ne
32 K

8o

[164]
[165] [314d o] 231 compound 31¢] 34
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[166] 7
NO» NO, Noz OH NO () ot NO, (7 Q
00— QU U
1 2 3 4
Compound 31 5
[167] [step 1] =Z+A) 22 34
[168] danishefsky diene (5.00g, 29mmol), 1,8-dinitronaphthalene(12.64g, 58mmol),
Benzene 30mlE N2 W) 7] &} ol A Sealed tube®l] <] 3taL FH vp/l & 2 22 &
150°Cell A 804 1& ¢t 7FA ainbslgint, vh-g-5 A2 0= 23] 3 benzenes:
s etel Aretitt. Asl AR vtE 23 & AAste] 1A 2(2.77g,
TE40%)E DAt
[169]
[170] [step 2] T ZFA] 39 A
[171] ZZFA 2 (2.77g, 11.6mmol), dry pyridine(2.8g, 35mmol)-& Dry MC 100mL ©]|
=R 5-10°CE 7 A1 8FH A triflic anhydride (7.43g, 26 mmol)< N, t 7] &},
Ao A A A 7HeE & 174 ZE < aldksl gl TLCE REg-o] E4 % A&
g F uk-g oS o n}slar tho] F R Z v e 100 M E 28] &3t 33
2 7] (rotary evaporator) 2 S| & A AG & A AZntE YT 2
A A she] 7HA| 3(3.87g, 890%)E Dt
[172]
[173]  [step 3] %FA] 4] 4
[174] phenyl boronic acid (2.74g, 12.52mmol), 5-nitrophenanthren-2-yl
trifluoromethanesulfonate (3.87g, 10.43mmol), Pd(PPh,), (0.19g, 5 w%)<-
Z &2~ Aol ¥t} Toluene 100 m 9} THF 50 mdE ¥ a1 K,CO;(4.32g,
31.3mmol) & S5 30 meoll =<1 =8-h 5 H7Fek 12417k 5 7
ST
[175]  TLC®E ¥hgo] FA¥ A& gk F vh-g-H & o] 3} a1 o dolAl el o] E 100
me = 23] #3130t 311 52 7] (rotary evaporator)Z 21 & A A ¢ U2
MeOH=<- o]-&3ato] A 3}ste] SHA] 4 (2.37g, T8 76%)E A ATt
[176]
[177]  [step 4] = ZHA] 52 g4
[178] A 4 (2.37g, T8 76%)< 2 2ol 4] 1.2-dichlorobenzene 100 m¢ ]

% 7181 e, o] 7] ]l triphenyl phosphine (6.23g, 23.8mmol)S A A4 3] 3 713} aL
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8AIZF &t 7hA niwtal it o) 5, v & ZSkste] S A Y] AL A"
AZvtE NI Z GAste] FHA 5 (1.27g, TH60%)E A AT

[179]

[180] [step 5] compound 312] 34

[181] =34 5 (1.27g, 4.76mmol), 1,4-dibromobenzene (0.56g, 2.38mmol), Pd(OAc),
(0.06g, 5 w%), K;PO,(3.03g, 14.3mmol)-& Toluene 30 m¢ ol =5 $I T}, Tri-t-butyl
phosphine 50% toluene solution 0.3ml& F7}8F 2 12A] {F &< 7F wnks) gl o),

[182] TLCE §Ego] 4% A& &g ¥ ghg- & o] 143} 3L dichloromethane 100
& 23] F=35F3 . 3] 47| (rotary evaporator) 2 8V E A A g v A H
ARt eI 2 G A 8] compound 31 (1.08g, -8 75%)5 AU}

[183] Elemental Analysis: C, 90.76; H, 4.64; N, 4.60

[184] HRMS [M]+:608.7

[185]

[186]  [3Ad 4 24] compound 32¢] ¥4

[187] 1,4-dibromobenzene T 2! 1,3-dibromobenzene & AM-£-3F= A2 A 2| slal=,
71 g ol 239] step 59 &L & HH & B3 compound 32 (78 58%)
A3tk

[188]

[189] [314d o] 251 compound 33¢] A

[190] 1,4-dibromobenzene ™ 2! 1,3,5-tribromobenzene & A}-838F+= A& #| 2|8} aL+=,
271 344 o 239] step 59 & U e A S 3 5Ho] compound 33 (8 53%)=
A3tk

[191]

[192] [34d o)l 26] compound 342] 34

[193] 3+ o 239] [step 3]l A phenyl boronic acidth 2!
4,4,5,5-tetramethyl-2-(naphthalen-1-yl)-1,3,2-dioxaborolane & A}-8 3}
2-(naphthalen-1-yl)-4H-benzo[def]carbazole & 3/ 5}l [step 5]l A
1,4-dibromobenzene T 4! 1,4-dibromonaphthalene & A}-8-35Fi= 71 & A 9] slal+=,
271 el 233 F A3 I & 523 8Fo] compound 34 (& 53%)S DAt

[194]

[195]  [&Ad 271 compound 35¢] ¥4

[196] 3HAd o 239] [step 3] A phenyl boronic acid T 4!
4,4,5,5-tetramethyl-2-(naphthalen-1-yl)-1,3,2-dioxaborolane & A}-8 3}
2-(naphthalen-1-yl)-4H-benzo[def]carbazole & 3/ 5}l [step 5]l A
1,4-dibromobenzene T 4! 1,5-dibromonaphthalene & A}-8-3Fi= 71 & A 9] slal+=,
871 @A el 233 F L & 573 3HS] compound 35 (78 50%)& AUt

[197]
[198] [34d o] 28] compound 362] 34
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[199]

[200]
[201]
[202]

[203]
[204]
[205]

[206]
[207]
[208]

[209]
[210]
[211]

[212]
[213]
[214]

[215]

3+ o) 239] [step 3]l A phenyl boronic acid TH 4! pyridin-3-ylboronic acid &
AL-8-3} ] 2-(pyridin-3-yl)-4H-benzo[def]carbazole-S- 3/ SFaL [step 5191 4]
1,4-dibromobenzene T 4! 2,6-dibromonaphthalene & A}-8-35Fi= 71 & A 9] slal+=,
71§ ol 233 U g 18-S 3 5] compound 36 (558 73%)S LA

[34d o 29] compound 38¢] &4

1,4-dibromobenzene ™Al 3,3'-dibromo-1,1'-biphenyl S A}-&-3}= 71 &

ALstare, 47 A4 139 L e 34 & 538} compound 38 (&
58%)= LAt

[34d o 30] compound 409] A

+4d ol 239] [step 3]l 4] phenyl boronic acid 4! pyridin-3-ylboronic acid&
A3} ] 2-(pyridin-3-yl)-4H-benzo[def|carbazole-S- 373 3FaL [step 5]l A]
1,4-dibromobenzene ™31 2,7-dibromo-9,9-dimethyl-9H-fluorene & AF-8-3F= A&

A o) etar=, A7) A e 13 S A8 348 a5 compound 40 (&
80%)< A AT

[3t4d <] 311 compound 419] $74d

3+ o) 239] [step 3]l A phenyl boronic acid TH 4! pyridin-3-ylboronic acid &
AF-8-3to] 2-(pyridin-3-yl)-4H-benzo[def]carbazole-S- 34 3} AL [step 511 A
1,4-dibromobenzene T 4! 3,6-dibromo-9-phenyl-9H-carbazole & AF-8-3F= 41 &

A L)stale, A7) A d 13 5L e B4 & 7331 compound 41 (&
75%)& LAt

[3H4 ¢l 32] compound 442] &4

+4d ol 239] [step 3]l 4] phenyl boronic acid 4! pyridin-3-ylboronic acid&
AL-8-8} ] 2-(pyridin-3-yl)-4H-benzo[def]carbazole-& 4 5}l [stepS]oll A
1,4-dibromobenzene ™ 21 2,8-dibromodibenzo[b,d]furanE A}-&3}= 4l-&

Alelstarsz, 7] A o 13 L3 A4S 58] compound 44 (75
80%)< A At

[34d o 33] compound 46<] A

+4d ol 239] [step 3]l 4] phenyl boronic acid 4! pyridin-3-ylboronic acid&
A3} o] 2-(pyridin-3-yl)-4H-benzo[def]carbazole-& 3/d 3} 3L [step5]oll Al
1,4-dibromobenzene T 4! 3,7-dibromodibenzo[b,d]thiophene & A}-&38}= A=

A o) etar=, A7) A e 13 SA 38 348 a5 compound 46 (&
60%)2 A ATt
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[216] [314d o 34] compound 492] 34

[217] 2-phenyl-4H-benzo[def]carbazole (2.67g, 10mmol), 5'-bromo-1,1":3',1"-terphenyl
(3.09g, 10mmol), Pd(OAc), (0.13g, Sw%), K;PO,(6.36g, 30mmol)< Toluene 50 m{.%l|
=+ T}, Tri-t-butyl phosphine 50% toluene solution 0.3ml & 5713+ ¥ 12A]{F &<t
7+ aRkeRgi o).

[218] TLCE Hh-&o] A% A& g1 g ¥ db-§-o-& o] 75} 31 dichloromethane 100
m¢ = 23] &35t} 8 S 7] (rotary evaporator) 2 -2l & Al A S vl A
AzntE 29 2 A A5 compound 49 (3.96g, & 80%)S A At

[219] Elemental Analysis: C, 92.09; H, 5.08; N, 2.83

[220]  HRMS [M]+495.2

[221]

[222] [3Ad o 35] compound 512] $HA4

[223] 5'-bromo-1,1":3',1"-terphenyl ™Al 2-bromo-4,6-diphenyl-1,3,5-triazine-& A}-83}=
A Aelslars, 7] 344 o 347 5 A ek 74 & 3 5Fo] compound 51 (78
69%)E A ATt

[224]

[225] [3t4d o 361 compound 52¢] 3+

[226] 5'-bromo-1,1":3',1"-terphenyl T 4! 4-bromo-5'-phenyl-1,1':3',1"-terphenyl
AREehE As Al 9l shals, 7] 4 of 343 F L7 34 & =3 8ke] compound
52 (78 63%)8 LA

[227]

[228] [34d o 371 compound 53¢] 34

[229] 5'-bromo-1,1':3',1"-terphenyl T4l 4-(4-bromophenyl)-2,6-diphenylpyrimidine
AREehE As Al 9l shals, 7] 4 of 343 F L7 34 & =3 8ke] compound
53 (& 69%)8 LA

[230]

[231] [$A] <]l 38] compound 542] §4

[232] 5'-bromo-1,1':3',1"-terphenyl T4 2-(4-bromophenyl)-4,6-diphenyl-1,3,5-triazine-&
AREehE As Al 9l shals, 7] 4 of 343 F L7 34 & =3 8ke] compound
54 (FE 13%)E YAt

[233]

[234] [$A] <)l 391 compound 562] §4

[235] 5'-bromo-1,1':3',1"-terphenyl T Al
N-([1,1'-biphenyl]-4-y1)-N-(4'-bromo-[1,1'-biphenyl]-4-y1)-9,9-dimethyl-9H-fluoren-2-
amines AH&38h= 2l & A9l staliz, 7] A of 343 5 A& A & 3l aho]
compound 56 (8 81%)E AUt}

[236]

[237] [314d o]l 401 compound 57¢] 34
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[238]

[239]
[240]
[241]

[242]
[243]
[244]

[245]
[246]
[247]

[248]
[249]
[250]

[251]
[252]
[253]

[254]

[255]

[256]

5'-bromo-1,1':3',1"-terphenyl T Al
N-([1,1'-biphenyl]-4-y1)-N-(4'-bromo-[ 1,1'-biphenyl]-4-yl)naphthalen-2-amine-&-
A& A& Al 9l staliz, 7] 4 o] 344 5 L 3 IS 573 8le] compound
57 (& 75%)E EAT

[34d o 41] compound 599] 34
5'-bromo-1,1':3',1"-terphenyl T Al

4-(4'-bromo-[1,1'-biphenyl]-4-yl)dibenzo[b,d|furan-S- A}-8-3H= H1-& A & 5}ar+=,
71§14 of] 343 U 3 79SS 5}o] compound 59 (F-& 69%)E LAt}

[3H4] ol 421 compound 602 A

5'-bromo-1,1':3',1"-terphenyl T Al
2-(4'-bromo-[1,1'-biphenyl]-4-yl)dibenzo[b,d]thiophene-& A& 38}= A=

AL star=, F7] A 4 343 T L g A & 4308} compound 60 (&
74%)E AT}

[3t4d <] 43] compound 679] $74d

2-(pyridin-4-yl)-4H-benzo[def]carbazole 2} 4,4'-dibromo-1,1"-biphenyl & A}-8-&} =
A& Aestarsz, 7] 4ol 13hef A& 24 E 528 84o] compound 67 (575
72%)& LA

[3H4 ¢l 44] compound 718 &4

3+ o) 43¢) 4| 4,4'-dibromo-1,1'-biphenyl Tt 2!
3,6-dibromo-9-phenyl-9H-carbazole & A}-8-3F= 41 -& A ¢ stal=, 471 A o137}
A3 A& 7351 compound 71 (& 70%)S A AT

[AA]e] 1~23]1 54 F7] EL £ 29| A%}

?\—1’7\1 %L/Ké%‘_} ﬂ?‘ﬂﬂ ©o B x_l eR=4 oLEq ;q HHJQ
ol o] #A o upe} A 7] EL &AHE A 2ts

A, ITO (Indium tin 0x1de)7} 1500A F7| &2 uhe) el 5l
Z20E AHs . TR Al H ol ﬂUrUﬂ ol X w ¢
9 AR 53 Ml HE& Sk A=A UV OZONE Al %
405, BHAVE| ) R o] SAIZ B3 UVE o] &8t 371 719k
A Z27 2 7|98 o) 43519t}

ol A =1 ¥ ITO ¥ A= ¢l m-MTDATA (60 nm)/TCTA (80 nm)/ &
g o] 3}3HE + 10 % Ir(ppy)s (300nm)/BCP (10 nm)/Algs (30 nm)/LiF (1 nm)/Al
(200 nm) &= 0.2 A =3}o] §-7] EL 24& A 2}shgl o)

m-MTDATA, TCTA, Ir(ppy)s, CBP & BCP2] - %= 37| ¢} &t}
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C%ég% \@é@

N
O
m-MTDATA TCTA
[258]

Ir(ppy)3

[259]

[260] [Blad 1154 7] EL &3¢ A%

[261] kg FAA v § A E BAR A B owky o] 5135 t) 4] CBPE A3l
Qg AL shas A6 1 FAS 55 02 %4 §7] EL A4S A sk

[262]
[263] [H 714 1]
[264] A A

Alel 1~23 R H] o] 10 A A 23 24 2) o) =54 f-7] EL A= Aol T 3o
AFEE 10 mA/ertol A o] FE5AY AFas 2 WG uas =48, 1
A E 8171 7 10 YebH LT

[265] 31
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[Table 1]

s ITRE T% AHV) |[EL 3 (mm) |AFAES(cd/A)
A 1 Compd 1 6.61 520 40.3
A Al 2 Compd 3 6.25 510 40.4
A A4 3 Compd 6 6.21 514 40.6
A Al 4 Compd 7 6.40 514 41.1
A Al 5 Compd 8 6.27 511 422
A Al 6 Compd 13 6.20 520 43.1
A Al 7 Compd 14 6.56 532 42.1
A Al 8 Compd 16 6.67 528 40.7
A A9 Compd 18 6.71 566 41.8
2 Al 10 Compd 22 6.83 521 41.2
A 11 Compd 24 6.99 514 40.3
2Nl 12 Compd 26 6.63 513 41.1
A Al 13 Compd 31 6.52 516 40.2
A Al o 14 Compd 33 6.71 517 41.8
2 Al 15 Compd 34 6.33 515 429
A Al 16 Compd 35 6.32 520 43.0
AN 17 Compd 40 6.32 530 423
A Al 18 Compd 41 6.41 533 41.1
A A 19 Compd 46 6.42 543 41.9
A A4 20 Compd 51 6.11 521 42.1
2 A4 21 Compd 53 6.21 511 41.6
2] 22 Compd 57 6.22 510 419
2 Al el 23 Compd 60 6.32 513 41.3
H)sld] 1 CBP 6.77 516 38.2

[266]  4+7] 1o b vls ko], B ubrde] e BHEHE S 4 ] EL 249
[e]

W E o AEehs AAle) 1 WA 239 %4 §7] ELAA: F CBPE
A el 19] 3540 7] BL A2} vl as) ) e Y FEA
Yol A Bok 53 %2 e 21 o 5 gk

[267]
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[268]  [AAlA 24~371 F M §7] EL &R ] A%

[269] 01—}\1 KL/K‘] 5} §}6L g /\]-le eR=4 oLEq ;q u]— 9_;_ ,T_’{fE %:ﬂzé ;q]% ‘L} §,_
ofefj o] zpA ol uhet Y A F-7] EL &2FE Al 2Hsh it

[270] WA, ITO (Indium tin 0x1de)7} 1500A F71 2 vt gl e §2 73S S/
Ze 2 AH AT T Al Ho] U o] A 2 Al of A E, W v
o AR 259 A A S A A FEA| 71 2 UV OZONE A4 7] (Power sonic
405, A E ) E o] FAIZ1 the UVE o] &-38te] 7] 7] 9h& 593k Al A 3k aL
AL 2272 7| BS o439

[271] o]=Z A =4 ¥ ITO 53 A= ¢l CuPc (10 nm)/ TPAC (30 nm)/ &- 4
3}3+E + 7 % Flrpic (30nm)/ Alg; (30 nm)/ LiF (0.2 nm)/Al (150 nm) <=
A%oke] §7] EL 248 A% v.

[272] CuPc, TPAC, Flrpic2] -2+ s}7] 9} £t

[273]

Qj @ 9 pife
‘." NPLY
Py ¢ 7|
CuPc TPAC Flrpic

[274]

[275]  [Mlaid 2] §7] EL &R} A 2

[276]  HFT AN LF T AE EARA E g E}% 4l CBPE AL§-5h=
A& A8l 7] A Al 249 A L}ﬂr o2 HM 7] EL &4
Al 2Fak ol o

[277]

[278]  [EZzkd 2]

[279] o]

[280]

2A19] 2437 51 2l 2904 A 224 B2 7 EL el el
MRS EERE LB
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[Table 2]
s ITRE T% AHV) |[EL 3 (mm) |AFAES(cd/A)
2] o] 24 Compd 2 7.33 473 5.77
2] o] 25 Compd 5 7.23 469 5.96
2 Al 26 Compd 11 7.23 480 6.61
2] o] 27 Compd 17 7.23 477 5.89
2] o] 28 Compd 20 7.22 471 6.91
2 Al <] 29 Compd 21 731 473 6.44
A Al 30 Compd 29 7.36 468 5.99
2] 31 Compd 32 7.23 466 5.95
A Al 32 Compd 36 7.38 469 6.01
A Al 33 Compd 44 7.66 464 6.32
A A & 34 Compd 52 7.75 473 6.32
A Al e 35 Compd 59 732 476 6.12
A A4 36 Compd 63 7.11 488 6.77
A Al 37 Compd 69 7.66 471 5.97
H) e 2 CBP 7.80 474 5.80
871 F20) YER vhe o), E g o] g 3e=S A4 f77] EL AR

[281]

058 el A

W0 ALBER A 24379 44 5
7] EL 2245} ] e & v &

A~
EOE]_T())\]

7] ELAA}= 58 CBPE A&

o
& % 7EAY

Ao M B}
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H) X 3LH C,~Cype] 719 7], X3 = 1] X 35 C~Chp] oFE 7],
A 3 Hi= 1] X She A5 5 U A 409] B e 2ol V], X 3
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