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>

g F9 0 Ags] golAA. £, AF AW FFRE Aaso] Folpow Hu BY JYony
W Aol AFe FY L AYS) Golaldrh, wiAd AH EREAL 2 Folsy g
o fIE] (acceptor) HFEL & & Atk viAH BAY ERERAL ALY 35, 929 35 H4E, @
29 BR 35, HER 35 2 o5 YRS 5 4 vk B9 894 S9EFS AdAHIOR A8
shel /) ool WHFS A WA f7] AA WHEAE ALY 5+ = ek,

=z 7
wouel e f7] W BgEe Wy Ggol £u el FY5Ael Hol axte] FEEPe] W S5
B OLED 272 Az 5 o gl A,

Bigo] JAE 8 FAF ] W
olatol A, 1 whdel AF olslE st X wne] ¥ B S
ole] Az W el wASHL Awah, ot vx

o1 o=
¥AE Bek Ae ohth

[Azo 113185 19 A=

e

Cl
N

g 2 Yo ©
CO—&o T S P
- o2 Eo-

st 1-19] A%

tlolsdolrl 20 g(118.2 mmol), 1,3-tlo]BH 2 2HlAl(1,3-dibromobenzene) 43 mL(354.6 mmol), Pdydbas 2.1
g(2.4 mmol), tri-O-tolyphosphine 1.8 g(5.9 mmol) % Nat-BuO 22.7 g(2236.4 mmol)= EF<(toluene) 600
mLell Folal 12A1%F &< & wslglyk. Whgo] FZAW EAY SRITE FEF § AYo=E EEstd IFEE
1-1 21.1 g(55%)& LA},

[t

= 1-29] Az

shetE 1-1  21.1 g(65.6 mmol)& THF 325 mLell 5%l Tk -78 TollA ¥Zabal, n-BulLi 31.2 mL(2.5M in
hexane, 78.7 mmol)E ZHH3] H7}stdct. 1IN T Edfololol AT 2 HAH o] E(triisopropylborate) 22.4
mL(98.4 mmol)S ¥, 252 A3 28 AL 1247 B¢k wwslgith, whgo] 2AFW FAS ZHSFR
F& T AZAHMC/Hexane) .2 3}&E 1-2 13 g(69%)S LA,

shet= 1-39] A=

2,4-tfol F 2 29 #u) Y (2,4-dichloropyrimidine) 5.6 g(37.6 mmol), 3FE 1-2 13 g(54.1 mmol), Pd(PPh;),
2.1 g(1.9 mmol) % Na,CO; 8 g(75.2 mmol)S EF<M(toluene) 188 mL, EtOH 94 mL, SF35 38 mLe &3HE0
Zola HAIZE Bt FF wwNksQlth. WhEo] TAFW FAS TRHTE FE F AYoeR Fesko 3E 1-3
11.8 g(88%)< AUt

siate 220 Az

2,2'-tfo] 1 E Eulo]Hd(2,2'-dibromobiphenyl) 1 g(3.2 mmol)<S THFol] =¢it}s -78 ColA Wiztslar, n-

BuLi 2.8 mL(2.5M in hexane, 7.1mmol)<S HH3] H7}8itt. 1A & Egto|E 229 d 2 P (trichlorophenyl
silane) 1.3 mL(8.0 mmol)E Y1 25F AMA3] 28 A2 1247 H<t wutsle] 313E 1-471 e xH
ol7lo] 3tgtE 1-3 1 g(3.2 mmol)S THFo| *so]la 78 CollA WdZsitk. of7]o] n-BuLi 1.4 mL(2.5M in
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hexane, 3.5mmol)& 3] A7bek & 303 F< wykek A& -78 CeolA HHs] YolF ths 12417 &<t A&
oA RESIGITE. ¥hgo] FAETA EASt FHTE FF F AHOE 23 FE 22 0.7 g(400)S EAT).
71 Azd 19 BHE ol gst 7] wF SIEE 1 Ul SIEHE 548 Alxdlow, 1 1o Azxzd 7] &
- 1
4 3EEY HNR 2 MS/FABE YERN AT
(% 1]
= 'H NMR(CDCl3, 200 MHz) HS/FAB
found calculated
§ = 7.332H, m), 7.41(2H, m), 7.51~7.52(14H, m), 7.61(2H, m),
1 486.68 486.18
7.89(6H, m)
6 = 7.33(2H, m), 7.52~7.55(10H, m), 7.61(4H, m), 7.89(6H, m),
2 586.79 586.21
8.04~8.08(4H, m), 8.42(2H, m), 8.55(2H, m)
§ = 1.72(12H, s), 7.28~7.38(6H, m), 7.52~7.55(8H, m), 7.61~7.63(4H, .
3 719.00 718.31
m), 7.77(2H, m), 7.87~7.93(10H, m)
§ = 7.33(2H, m), 7.41(2H, m), 7.48~7.61(22H, m), 7.7(2H, m), 7.89(6H, o
4 ) 638.87 638.24
m
5 = 7.33(2H, m), 7.41(4H, m), 7.51~7.52(14H, m), 7.61(2H, m),
5 797.99 796.28
7.89(6H, m), 8.28(8H, m)
§ = 7.25~7.33(8H, m), 7.5~7.52(8H, m), 7.61~7.68(8H, m), 7.79(4H, m),
6 N 817.06 816.30
7.89~7.94(8H, m), 8.12(2H, m), 8.55(2H, m)
§ = 7.25~7.33(5H, m), 7.45~7.52(13H, m), 7.58~7.63(7H, m), 7.69(1H,
7 817.06 816.30
m), 7.77(2H, mw), 7.87~8(9H, m), 8.12(1H, m), 8.18(1H, m), 8.55(1H, m)
§ = 7.33~7.37(4H, m), 7.46~7.61(12H, m), 7.73(1H, m), 7.89~7.92(5H,
8 460.64 460.16
m), 8(2H, m)
§ = 7.06(1H, m), 7.33~7.37(4H, m), 7.46~7.55(7H, m), 7.61~7.72(&H,
9 _ 567.73 567.18
m), 7.89~7.92(3H, m), 8.16(1H, m), 8.22(1H, m), 8.54(1H, m)
§ = 1.72(6H, s), 7.28~7.41(5H, m), 7.51~7.55(9H, m), 7.61~7.66(3H
10 i 526.74 526.21
m), 7.83~7.89(6H, m), 7.97(1H, m)
§ = 7(1H, m), 7.26(1H, m), 7.33(2H, m), 7.41(1H, m), 7.51~7.55(%H,
1 |m), 7.61C2H, m), 7.72(1H, m), 7.89(2H, m), 8.07(1H, m), 8.4(2H, m),| 488.65 488.17
8.5(1H, m), 8.91(1H, m)
§ = 1.72(6H, s), 6.55(2H, m), 6.73(4H, m), 7.02~7.05(4H, m), 7.21(2H,
12 , 541.76 541.22
m), 7.33~7.37(4H, m), 7.46~7.55(5H, m), 7.61(20, m), 7.89(2H, m)
§ = 7.332H, m), 7.41(3H, m), 7.51~7.52(12H, m), 7.61(2H, m), R
13 564.75 564.20
7.79(41, m), 7.89(4H, m), 8.73(1H, s)
§ = 7.33C2H, m), 7.37-7.47(15H, mw), 7.61(2H, m), 7.89C2H, m), _ R
14 565.74 565.20
8.26~8.3(3H, m), 8.56(1H, m), 10.03(2H, m)
§ = 7.33(2H, m), 7.41(2H, m), 7.5~7.52(%H, m), 7.61~7.66(3H, m), o .
15 565.74 565.20
7.76~7.79(5H, m), 7.89(4H, m), 8.23(1H, s), 8.51(1H, m)
16 § = 7.33~7.46(31H, m), 7.76(1H, m), 7.89(5H, m), 8.29(1H, m) 747.04 7A7.26
§ = 7.33(2H, m), 7.37~7.47(17H, m), 7.61(2H, m), 7.89(2H, m), 8.2(2H,
17 563.76 563.21
m), 8.3(2H, m), 8.4(2H, m)
5 = 7.33~7.55(17H, m), 7.61(2H, m), 7.79(2H, m), 7.89(4H, m), .
18 564.75 564.20
8.23(1H, s), 8.28(2H, m)
§ = 7.33-7.55(17H, m), 7.61(2H, m), 7.79(4H, m), 7.89(4H, m),
19 564.75 564.20
8.23(1H, s)
20 |6 = 7.33~7.55(17H, m), 7.61(2H, m), 7.89(4H, m), 8.28(4H, m) 565.74 656.20
5 = 2.34(3H, m), 6.86(2H, m), 7.33~7.34(6H, m), 7.44~7.55(8H, m),
21 501.69 501.19
7.61(20, m), 7.89(2H, m), 8.3(2H, m), 8.4(21, m)
§ = 6.59~6.63(5H, m), 6.81(2H, m), 6.88~6.89(2H, m), 7.2(4H, m),
22 [7.33~7.37(4H, m), 7.44~7.55(6H, m), 7.61(2H, m), 7.89(2H, m), 9.52(2H,| 579.76 579.21
)
6 = 7.25~7.37(7H, m), 7.46~7.55(9H, m), 7.61~7.63(3H, m),
23 577.75 577.20
7.89~7.94(3H, m), 8.09~8.12(2H, m), 8.55(1H, 9.52(2H, m)
§ = 7.25(2H, m), 7.33(2H, m), 737~ 51(171-1 m), 7.83~7.89(8H, m),
24 614.81 614.22
8.16(1H, m)
25 |6 = 7.33(2H, m), 7.37~7.51(17H, m), 7.83~7.89(8H, m), 8.16(1H, m),| 614.81 614.22
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8.3(2H, m)
§ = 7.33~7.42(30H, m), 7.61(3H, m), 7.76(1H, m), 7.89(4H, m),

26 824.13 823.28
8.28(2H, m), 8.38(1H, m)
§ = 7.41(2H, m), 7.51~7.56(14H, m), 7.66(2H, m), 7.79(4H, m),

27 742.94 742.26
7.89(4H, m), 8.08(2H, m), 8.14(2H, m), 8.41(2H, m), 8.55(2H, m)

28 § = 7.37~7.58(25H, m), 7.8~7.89(6H, m), 8.28(4H, m) 717.93 717.26
5 = 2.88(4H, m), 7.19(2H, m), 7.37~7.46(19H, m), 7.89(2H, m),

29 593.79 593.23
8.28(4H, m)
§ = 7.33-7.34(4H, m), 7.41~7.52(14H, m), 7.61(2H, m), 7.85~7.89(6H, o

30 659.82 659.22
m), 8.28(4H, m)

31 5 = 7.33~7.55(21H, m), 7.61~7.66(5H, m), 7.89(4H, m) 562.77 562.21
§ = 7.33(2H, m), 7.41(4H, m), 7.51~7.52(16H, m), 7.61(2H, m), .

32 717.93 717.26

7.72(2H, m), 7.8(1H, m), 7.89(4H, m), 8.28(4H, m)
§ = 7.33(2H, m), 7.37(2H, m), 7.41~7.51(17H, m), 7.7(1H, m), 7.89(4H,

33 , 641.83 | 641.23
). 8.24-8.28(5H, m)
6 = 3.8120 m, 7.18(2, m), 7.33(2, m), 7.347.43(171, m),

34 , 578.78 | 578.22
7.79(4H, m), 7.89(H, m), 8.23(1H, s)
5 =  3.81(2, m), 7.18(2, m), 7.03(2H, m), 7.34(2, m),

35 502.68 | 502.19
7.37-7.46(131, m), 7.79(2H, m), 7.89(2H, m), 8.29C1H, m)
§ = 8.81Q2H, m, 7.18(2H, m), 7.33~7.34(4H, m), 7.36(1H, s),

36 539.74 | 539.21
7.37-7.43(16H, m), 7.71-7.72(3H, m), 8.17(1H, m)
6 = 148012, m), 1.73(81, m), 2.72(2H, m), 7.36-7.44(17H, m),

37 720.04 | 728.36
7.79(4H, m), 7.89(2H, m), 7.96(2H, m), 8.23(1H, s)
6 = 7.25°7.37C10H, m), 7.46~7.55(10H, m), 7.63~7.68(4H, m), 7.94(2H,

38 664.87 | 664.23
). 8.12(2H, m), 8.19(2H, m), 8.55(2H, m)

39 |6 = 7.37-7.58(24H, m), 7.8-7.85(4H, m), 8.28(8H, m) 796.99 | 796.28
§ = 7.3, m), 7.37(2H, m), 7.417.51(17H, m), 7.79-7.89(9H, m),

40 746.99 | 746.22
7.98(11, m), 8.2(1H, m), 8.23(1H, s), 8.41-8.45(2H, m)
§ =  7.020H, m, 7A33(1H, m), 737CH, m, 7.38CH, m),

41 730.92 | 730.24
7.41~7.52(15H, m), 7.79~7.89(12H, m), 8.23(IH, s)
§ = 6.60(1H, m), 6.97-6.99(3H, m), 7.16-7.27(7H, m), 7.33~7.55(15H,

42 762.00 | 761.23
m). 7.61(1H, m), 7.79(4H, m), 7.89(3H. m), 8.23(1H, s)
§ = 1.72(61, s), 6.55(2H, m), 6.69-6.73(3H, m), 6.99-7.05(5H, m),

43 [7.27(1H, m), 7.33-7.55(15H, m), 7.61C1H, m), 7.79(4H, m), 7.89(3H, m),| 772.02 | 771.31
8.23(1H, s)
§ = 7.25(iH, m), 7.36-7.58(20H, m), 7.8-7.85(10H, m), 8.28(AH, m), _

44 951.16 | 950.33
8.38(2H, m), 8.59(2H, m)
6 = 7.25(2, m), 7.33(1, m), 7.96(1, m), 7.37-7.51(16, m),

15 642.82 | 642.22
7.8~7.89(6H, m), 8.28(2H, m), 8.38(1H, m), 8.59(1H, m)
6 = 7.25(1, m), 7.29(1H, m), 7.33-7.46(16H, m), 7.61-7.68(5H, m),

46 [7.79CH, m), 7.89~7.94(5H, m), 8.12(1H, m), 8.23(1H, s), 8.28(2H, m),| 729.94 | 729.26
8.55(1H, m)
§ = 6.86(2l, m), 7.21(2, m), 7.37(4H, m), 7.46(4H, m), 7.54~7.58(6ll,

47 718.92 | 718.26
). 7.8-7.85(8H, m), 8.3(4H, m), 8.37(2H, m), 8.48(2H, m)
6 = 6.86(11, m), 7.21(1, m), 7.33-7.46(151, m), 7.61(2, m),

18 526.70 | 526.19

7.79(2H, m), 7.89(4H, m), 8.48(1H, m)
§ = 7.25(1H, m), 7.33~7.37(5H, m), 7.46~7.55(10H, m), 7.61(2H, m),
49 |7.68(2d, m), 7.79(2H, m), 7.89~7.94(5H, m), 8.23(1H, s), 8.3(2H, m),| 652.86 652.23

8.55(1H, m), 8.56(1H, s)

§ = 7.33-7.55(19H, m), 7.61(2H, m), 7.85~7.89(6H, m), 8.23(1H, s),
50 640.85 640.23
8.28~8.3(4H, m)

& = 7.25(1H, m), 7.33~7.37(5H, m), 7.46~7.55(13H, m), 7.61(2H, m),
51 [7.68(2H, m), 7.79(2H, m), 7.83(IH, s), 7.89~7.98(7H, m), 8.3(2H, m),| 728.95 728.26

8.55(1H, m)
& = 7.25(1H, m), 7.33~7.37(5H, m), 7.46~7.55(13H, m), 7.61(2H, m),
52 730.93 730.26
7.83(1H, s), 7.89~7.98(7H, m), 8.3(2H, m), 8.55(1H, m), 8.71(2H, m)
5 = 7.25(1H, m), 7.29(1H, m), 7.33(3H, m), 7.37~7.47(14H, m),

53 |7.61~7.68(6H, m), 7.79(2H, m), 7.89~7.94(3H, m), 8.12(1H, m), 8.3(2H,[ 728.95 728.26
m), 8.4(2H, m), 8.55(1H, m)
65 = 6.8(1H, m), 6.87(1H, m), 7.33~7.55(17H, m), 7.61(2H, m),

54 679.88 679.24
7.85~7.94(8H, m), 8.3(2H, m), 8.71(2H, m)

[FAle] 1] & e mE f7] 33 3FES ]88 OLED &b A%

ol g ARE o] 83 Fx9 OLED &AME A&skitt. 4, OLEDE S =(A-ZEAF Alx) 2 5-H
X k(15 Q/)S, EZEZZAEd, ofME, dEE, THFTE TAHoE AFESY

S AAE ) olaZ R Yo BH#g & Agegltt. ggoeR, WF FF Ao s EHo

71He AAsta, Ay E2 Au] o] Ao 4,4' 4"-tris(N,N-(2-naphthyl)-phenylamino)triphenylamine
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(2-TNATA)S W31, 3w Uie] AFE7 100 torrel E23 w7k w7420 3, Alo] AFS A7kste] 2-TNATA
o

S TUAA ITO 7] 7ol 60 nm FAS A3TUSES T3 o]

N,N'-bis( a-naphthyl)-N,N'-diphenyl-4,4'~diamine (NPB)< ¥ i1, A dFE <l7lste] NPBE SHAIA AHF
TS fol 20 m FAY ATHEETS ST, AT ?ﬂ]%, A3AGTS A0 F, 1 Hol E35ES
oS3 o] STERAFT. AF S AH] Yo &k Ao TAERA E odte] wE IFgE 23S Y, =t
2 Aol “HEZA Ir(ppy)sltris(2- phenylpyrldlne)lrldlum]e 77k 9o o 5 BRSO 52 T
AA 4 WA 10%FZes 3o x2H A7 AT AT foll 30 nm 779 135S ST o]ojA] 7]
W3S Qo AAALEZT o ZM tris(8-hydroxyquinoline)-aluminum(Il) (Alg)E 20 nm F+AZ 2 v, #
PSS Z lithium quinolate (Lig)E 1 WA 2 nm FAZ &3 & & A3 52 AU E o] &3lo] Al
=9 150 me] FAZ FH3sko] OLEDAARE #1283l

As @2 2t SRS 10 torr ShlA T w3 GASHe] OLED AR A&,
A3} 6.8 Vol Agkel 4.5 mi/em e AR S o 1350 cd/m’e] HAurgo] ol Hgict,
}\1 /\] Qgﬂ

g TAE AREA B W wE sigte 469 War, Wd =RE=RAN Ir(ppy)sltris(2-

phenylpyridine)iridium]& o] &3 A Yol=, AAld 17 5L YHOZ OLEDAAE A|=3 T,

1 AT} 6.6 Vel Aol 4.0 mA/en' ] AFIF FPOW, 1250 cd/m o] HAPEFo] gl Hr}

[HA]e] 3]
LFTAA ZT2RE AREA E B 2 3¥¢E 65 ¥, ¥ =RE=A Ir(ppy)sltris(2-
2 (2-vE-8-F =2l o] ) (p-ald A=l o] &) &7

ol
phenylpyridine)iridium]& ©]&3lx, HAFAHFT o2 H|~
(I (BAlg) & AHEE A oll=, AAd 13} FA3 Wyl oz OLEDAAE Al#ahit.

mO

S AT 7.2 Vel Al 4.1 mA/en' ] AFIF FHO | 1100 cd/m o] S AuFo] Fel Hit
[Wae] 1] oo @3 ARSI o8 OLED Aol ¥ =

g
AT =2 Ay Yo sz A IAE Auza] B wwe] 3138 )4l 4,4'-bis(carbazol-9-yl1)biphenyl
(CBP), =RE=2ZA Ir(ppy)sltris(2-phenylpyridine)iridium]S ©]&3F AL #A|dliiys AAo 33 A3 4

HoZ OLEDAXAE A=sladr).

1 A%} 7.5 Vel Aol 3.8 mA/en' ] AFIF FHOW, 1000 cd/m e HAPEFo] gl Hr

wowgeld AUE 7] 2Y SFRES B 54l Foel AR o 548 54 Holt AL FAY
Agith, EE B owol wE §7] 9% SPRS WPE FAE ADZ ST A BYEHo] Hojd v
ek TEALS FAAFORA AR F5S fEae] 2uAAS AR = AT
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