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[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]
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IT0, 1205 A}&3 &
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oo
]
+
ki
%o,
o

S o] B wmel wet YAHE A f718FY AL aTHE Jud wel 28T 5 Jov, wugs
10 WA 1,000 mmol™, oS vigAstAl= 20 WA 150 mmQl 3lo] ET.

®oune] f710% SRR AE, AYRE, WDY, A8 5 L A%EY Asol $e] e 2
WHEES FND £ QOBE, FU1RBRAY WFTAD ASHC] U FaA Re FEAYS B
WHHE R APAES GehiE, ol W F 2§71 ALAA A% T ¥ 29 FIS ATE 5 9
o.

o, £ we olalE §7] 9ol MAT ANAE AASY, 7] GAlds B AP dAshs AQ B
o) Welvk o7 Aol e Ae ok,

[Alz=el 10 shehe 19] A

- T
S T2 o,

(CEie Y

9,9-dimethyl-9,10-dihydroacridine 5 g, 1-bromo—3-iodobenzene 8.1 g, t-BuONa 3.5 g, Pds(dba); 0.9 g, (t-
BuwsP 1.2 mlE& EF< 100 mlel =<1 % 7 uyteigict. whgo] AW S/ AR 5% $ 47A
Aste] F7HA 11 5.0 g¢& IAT). (5 58%)

=

A7) Z2kA 11 5 g, dibenzolb,d]furan-4-ylboronic acid 3.5 g, 2 M K,CO; 21 ml, Pd(PPhs), 0.5 g& EF<l
1

O R WAsiG. gl $ANW SResh s Fasel ARG Adgstel A
g

S
=

m/z: 451.19 (100.0%), 452.20 (36.0%), 453.20 (6.5%)

[Alz=el 2: shehe 29 A

dibenzolb,d]furan-4-ylboronic acide dibenzolb,d]furan-1-ylboronic acid &2 w33l AL A5t 3
e 19 FAAYHTG T3 wyoz ggtE 28 Ao,

m/z: 451.19 (100.0%), 452.20 (36.0%), 453.20 (6.5%)
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[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]
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[Alze] 3: s}etE 39 4]

R L e 8

Ei)

2-bromo-N-phenylaniline 10 g& THF 100 mlo] =% wWhe %5 -78 CE YFal Buli 2.5 M 20 ml HA
A7 skal 1A 59 wwkskSitl.  Benzophenone 11 g& THF 100 mlol] ¢l 3 f\df@%] 2743 & Aeow
L5 Folal 12417 uwkekgltk. whgo] FAE & SR NCE FEEL Frivtadees B85 Al
Hetolatate] Ao nAE O oo A 0201 Acetic acid 100 mlel <l i B2k 7 mlE H7betar 3
W&ol TAE = FHRTY ME FE51 AAdE nAE Ad HAS Y 12 7.1 g& AT

flo Kl

A}7] 12 7 g, 1-bromo-3-iodobenzene 7.2 g, t-BuONa 3.0 g, Pds(dba); 0.8 g, (t-Buw)sP 1.0 mlE EF4 150

T 8 adkeigivh. whgo]l AW SHek AR 5 5 AyAAste] T3HA 13 5.6 g&

=7+A) 13 5.5 g, dibenzolb,d]furan-4-ylboronic acid 2.9 g, 2 M K,CO3 17 ml, Pd(PPhs), 0.4 g& EF
dlo] =l & 3kF wWRkSITE. Hhgo] FAW FHTY MCE FE39 ARAPA st AdAsI SE 3&
g BATE. (8 70%)

m/z: 575.22 (100.0%), 576.23 (46.9%), 577.23 (11.1%), 578.23 (1.7%)

[Alze] 41 3}etE 49 4]

1-bromo-3-iodobenzeneS 2,6-dibromopyridineo @ HWFS-3F AL A Lslie 3}EE 19 FAYHIY 5L
Moz e 45 AL},
m/z: 452.19 (100.0%), 453.19 (35.4%), 454.20 (5.9%)
Y
O lJ o Q
(&= 1

[Alze] 5: 335 59 3]
1-bromo-3-iodobenzened 2,6-dibromopyridine22 W3t A& A|Lslaes 312 39 FAAUHA Fd3

H“Oi Q,a‘]—‘j 53 I:)J\]:]'

m/z: 576.22 (100.0%), 577.22 (46.2%), 578.23 (10.2%), 579.23 (1.6%)
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[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]
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[Alze] 6: 33E 69 3]
1-bromo-3-iodobenzeneS 2,4-dichloro-6-phenyl-1,3,5-triazineC. 2 ®Wr33t AL AQslie 3eE 19 A

W FUR PUOE FFE 62 AT

m/z: 530.21 (100.0%), 531.21 (40.5%), 532.22 (7.5%), 533.22 (1.0%)

[Alze] 7: 3peta 79 FA4]

o
2
o
ol
K
ol
o
e
il
wW
o
e
oX,

1-bromo—3-iodobenzenes 2,4-dichloro-6-phenyl-1,3,5-triazine®.&® w33+ 7

W A Mo R SIEE TS ATt

m/z: 654.24 (100.0%), 655.25 (50.1%), 656.25 (12.5%), 657.25 (2.3%), 655.24 (1.5%)

[Alze] 8: 3}eta 89 4]

dibenzolb,d]furan-4-ylboronic acids (4-(dibenzolb,d]furan-4-yl)phenyl)boronic acido.Z wWH&3F Z& A
sk

ojstals shehe 19 AN L WHoR s9E 88 A

m/z: 606.24 (100.0%), 607.25 (45.8%), 608.25 (10.5%), 609.25 (1.7%), 607.24 (1.5%)

(3Heh= 8)

[Alze] 90 3}eta 99 4]

dibenzolb,d]furan-4-ylboronic acids (4-(dibenzolb,d]furan-4-yl)phenyl)boronic acide.Z wWH&3F Z& A
3]

:
ojstals sheheE 39 AN L WHoR seE 98 AT
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[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]
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m/z: 730.27 (100.0%), 731.28 (56.7%), 732.28 (16.0%), 733.28 (3.2%), 731.27 (1.5%)

®
o2, oy

N __N

&

(3hsk= 9)

[Alze] 100 3}e+E 109 4]

9,9-dimethyl-9,10-dihydroacridines (4-(9,9-dimethylacridin-10(9H)-y1)phenyl)boronic acidoZ ¥F$-3F
RS AYstas sgE 69 AN HY T WHoz F3E 105 I,

m/z: 606.24 (100.0%), 607.25 (45.8%), 608.25 (10.5%), 609.25 (1.7%), 607.24 (1.5%)

[Alzd 110 s}ehE 119 4]

dibenzolb,d]furan-4-ylboronic acid< dibenzolb,d]thiophen-4-ylboronic acid® 2 HF3-3F 7S AL slale=
SHE 19 AT L wyo R gRkE 118 4t

m/z: 467.17 (100.0%), 468.17 (36.9%), 469.18 (6.3%), 469.17 (4.9%), 470.17 (1.6%)

J
Soo

e 11

[Alzd 120 3}e+E 129 4]

dibenzo[b,d]furan-4-ylboronic acid< dibenzolb,d]lthiophen-4-ylboronic acid® ¥F$-3 AL Astis 3}
FHE 49 FAAUHT Fdgt o R IFE 128 AU

m/z: 468.17 (100.0%), 469.17 (35.7%), 470.17 (6.3%), 470.16 (4.5%), 471.17 (1.7%)

.
S

(ehgt= 12)
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[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]
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[Alze] 130 3= 139 4]
dibenzo[b,d]furan-4-ylboronic acidS dibenzol[b,d]thiophen-4-ylboronic acid® ®¥H33F AS A|stis 3}
FE 69 FAAYHT LS o w FRHE 138 It

m/z: 546.19 (100.0%), 547.19 (40.0%), 548.19 (8.3%), 548.18 (4.5%), 549.19 (2.0%), 547.18 (1.5%)

)
AW Q

<

(shghe 13)

[Alze] 140 3= 149 4]
dibenzo[b,d]furan-4-ylboronic acidS dibenzol[b,d]thiophen-4-ylboronic acid® ¥F33F AL A|stie 3}
FE 89 AU LS WHo R FIRME 145 ATt

m/z: 606.24 (100.0%), 607.25 (45.8%), 608.25 (10.5%), 609.25 (1.7%), 607.24 (1.5%)

¢ g
NN'“:N o

&

(3}e= 14)

[Alzd 150 3= 159 A ]

dibenzo[b,d]furan-4-ylboronic acidS dibenzol[b,d]thiophen-4-ylboronic acid® %¥FS3t AL A st 3}
e 109 AU SUS wHo R FFE 155 AU

m/z:622.22 (100.0%), 623.22 (47.7%), 624.23 (10.2%), 624.21 (4.5%), 625.22 (2.2%), 625.23 (1.6%),
624.22 (1.1%)

AAd 1 TAEE 0|83 f7|EFLAY Az

AlzE A

! Gz 1 A 159 SHEES Aga E 13 ge TEE ME 47183248 Axsan
FAROR M

e oS 2

OV FEI2ALO| = (IT0) 7} 1500 A FA|7} vhek s =
TUE oA EY dFE, oME, WEs o &
= A7 U A ZEEReE ol gsty 4] 7%

do

f2l 1R FRS 2992 AASAT. TR AR
sl



[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]
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(thermal evaporator)E& ©|&3}0] FFTUTOE 2-TNATA 600 A, FFHEFT OS2 NPB 200 AE A3}l ).

5o 47 Azxzd 1 WA 15904 A%z TA2E BAE Irlppy); %2 =33k 300 A ATadct.  ohs

ﬂkiﬁﬂdgﬁﬁiT%1%0Axﬂ1}? A
=13
=

2o A W3 (Encapsulation)Z o 24 F7]
1:19] SHHZ 233 e AL83A T

LiF 10 A, &¢Ful5E(Al) 1000 A Awata, o] AxE F=H 8
BAAE AR, AAY 169 AL 3IE 17 IFTE 6

F71o A1 2-TNATA=

N1-(naphthalen-2-y1)-N4,N4-bis(4-(naphthalen-2-yl (phenyl)amino)phenyl )-N1-phenylbenzene-1,4-diamine®]
3, NPBi= N4,N4'-di(naphthalen-1-y1)-N4 ,N4'-diphenyl-[1,1'-biphenyl]-4,4'-diamine®]3, mCP&= 1,3-
di (9H-carbazol-9-yl)benzene®] i, TPBi+ 1,3,5-tris(3-phenyl-3H-indol-2-y1)benzene®|t}.

71 dF A A7t

Zd] 2400 A2 HAHE Y (Kiethley 2400 source measurement unit) o= A
Fdst Y7l nl=ER(Konica Minolta) 335 ARA(CS-2000)E o] &3lo] Ho] W=
ozM, AAd 9 Hwe §r)dg iAo AES o 7FAtY fiEk AR Ux 2 35
At Frrsiloew, o1 AdE % 1o YEMIATE.

o Y

F 1
22 1000ni t
LE(cd/A) | EQE(%) | PE(lm/w)

A A1 ITO / 2-TNATA / NPB / 39 17.5 18
3181 Ir(ppy)3(7%) / TPBi / LiF / Al

A A] o2 ITO / 2-TNATA / NPB / 39.1 17.3 18.2
3182 Ir (ppy)3(7%) / TPBi / LiF / Al

A A3 ITO / 2-TNATA / NPB / 39.3 17.7 18.4
31883 Ir(ppy)3(7%) / TPBi / LiF / Al

A AT el4 ITO / 2-TNATA / NPB / 40.1 18.4 19.2
31824 Ir(ppy)3(7%) / TPBi / LiF / Al

A AT el5 ITO / 2-TNATA / NPB / 39.9 18.9 18.9
3185 Ir(ppy)3(7%) / TPBi / LiF / Al

A A6 ITO / 2-TNATA / NPB / 40.7 18.8 19.1
31856 Ir(ppy)3(7%) / TPBi / LiF / Al

A7 ITO / 2-TNATA / NPB / 41.1 19 19.5
3187 Ir(ppy)3(7%) / TPBi / LiF / Al

A8 ITO / 2-TNATA / NPB / 40.9 18.9 19.3
3158 Ir (ppy)3(7%) / TPBi / LiF / Al

A9 ITO / 2-TNATA / NPB / 40.9 19.1 19.9
3129 Ir (ppy)3(7%) / TPBi / LiF / Al

A A]e10 ITO / 2-TNATA / NPB / 39.8 18.7 19
3}eHE10: Ir (ppy)3(7%) / TPBi / LiF / Al

A Al 11 ITO / 2-TNATA / NPB / 38.9 17.2 18
38211 Ir (ppy)3(7%) / TPBi / LiF / Al

A A e 12 IT0 / 2-TNATA / NPB / 39.7 18.1 18.8
sHetE12: 1r (ppy)3(7%) / TPBi / LiF / Al

A A 13 ITO / 2-TNATA / NPB / 40.1 18.8 19
3}etE13: Ir (ppy)3(7%) / TPBi / LiF / Al

A Ao 14 ITO / 2-TNATA / NPB / 40.7 19 19.3
s}etE14: Ir (ppy)3(7%) / TPBi / LiF / Al

2 A €15 IT0 / 2-TNATA / NPB / 39.7 18.5 18.9
318215 Ir (ppy)3(7%) / TPBi / LiF / Al
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2 A o] 16 ITO / 2-TNATA / NPB / 42.1 19.6 20.5
312 146(1:1%) - Ir (ppy)3(7%) / TPBi / LiF / Al
H] 1 o] IT0 / 2-TNATA / NPB / 38 16.6 15.2
mCP: Ir (ppy)3(7%) / TPBi / LiF / Al

[0253] U v

371 & 19 e of ¥ wgel wE fr]gaabs wlae]e] f7EgaAt 1@46E Rl
&o] B s #RIF 5 sdlen, 53 AAld 4, 6, 7, 9 B 160] B i,  74x9 et
S Efste] AMEE AAld 169 A5 7P - ads dehddc

> 14
8888888888R8I> 1

> 11

LELTFLLL =
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