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4

ol3t, ¥ o] g o] sl Sl5he] W W e ol

3 9 SFES So] B o] W A A7) W HFE 2 o]
of Az B Ao WHEA L AP, ol §X 1 AA FEZ AAF] A% AL B, B ure] Mo @45
AL oy

[Alz=d 1] 3}8H2] 1-19] s}3E

2-3] 2] -2-9 -5 =(2-pyridin-2-yl-phenol) 1.0 g(5.84 mmol)& # & 50 mLll 591 & 1 M FASHER =&

M 10 mLE H7Fsl ). A7) &3 g0 1.05 g(5.93 mmol) ¢ HWHF H ¥ o] E(beryllium sulfate)453 55 =21 |

e 8N 10 mL(MeE 7 mL: & 3 mL)E A 7Fs th2 Ao A 2 AlZHE o kAl ZA T, wke] ekg & W EkE 50

mLol &2l 2-3|=Z A -dd HlE£AE(2-hydroxy-phenyl benzoxazole) 1.54 g(7.30 mmol)-S 3] A7)t} A+
0

7] Wb &N Aol A 2 Al S AREAIR B 50T 7HA] 5= A1 7 10 A1ZHEF alvkA 7,

ayto] &g H 5 AHE FHS oFste] & 50 mL, obAlE 50 mLE A7 stal, A=A A FA4 3HES 3= 1-1
0.80 g(2.04 mmol, =& 34 %)= F53k3i .

MS/FAB: 391(found), 391.43(calculated)

EA: C 73.55%, H 4.59%, N 7.05%, O 12.41%

[Alzd 2] 3}8H2] 1-29] 815+

2-¥ U -2-U -9 =(2-pyridin-2-yl-phenol) 1.0 g(5.84 mmol)-S MW EFS 50 mLol] ¢ 3 1 M A YES =8

A 10 mLE H7lstgh A7) 28 o) 0.95 g(5.18mmol) 4] o} oFAlH o] E(zinc acetate)S =<1 W EFS 0

mLE 4713k T Aol A 2 AZFEQF A A Y wdke] g E & wWEkS 50 mLol|l =9 2-3 =FA-Hd
Z

(2-hydroxy-phenyl benzoxazole) 1.50 g(7.10 mmol)& A 3] A7} th& Ao A 10 A1 7H5¢F a kA

wuto] ¢uE T AAE HAE oJFste] B 50 mL, oFAE 50 mLE A& A, AFXAA TA 3TEQ A= 1-2
0.72 g(1.61 mmol, & 27%)< 537t}

MS/FAB: 447(found), 447.79(calculated)

EA: C64.22%, H 4.01%, N 6.05%, O 10.95%

[Alz=d] 3] 3}8H2] 1-39] s}3HE

2-3| EE A -Hld HlEALE(2-hydroxy-phenyl benzoxazole) 1.23 g(5.82 mmol), 10-3| EZE AN Z[A4]FH =H(10-
hydroxybenzol A]quinoline) 1.48 g(7.58 mmol) ¥ #HHF A # o] E(beryllium sulfate)453}= 1.05 g(5.93 mmol)<
ALgEte] 7] el 19 Td e H o R A s§HEQ] $H3E 1-3 0.35 g(0.84 mmol, T8 14 %)< F53k3itt.
MS/FAB: 415(found), 415.46(calculated)

EA: C 75.02%, H 4.27%, N 6.64%, O 11.65%
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[Alzel 4] 3}3}2] 1-49] 8}3H=

2-3| EE A -Hld HlEALE(2-hydroxy-phenyl benzoxazole) 1.23 g(5.82 mmol), 10-3|EZEAHZ[A4]F =H(10-
hydroxybenzo[ Alquinoline) 1.48 g(7.58 mmol) & o} o} A e o] E(zinc acetate) 0.95 g(5.18 mmol) S AF-&-3}o] A+
7] §Ad 29 FUd o R FA 33E9] 335 1-4 0.52 g(1.10 mmol, =& 19 %)< =533 th.

MS/FAB: 471(found), 471.81(calculated)

EA: C 66.08%, H 3.79%, N 5.84%, O 10.30%

[Az=d] 5] 3}8H2] 1-59] 81§+

2-3) EE A -Hd WlEAZ(2-hydroxy-phenyl benzoxazole) 1.23 g(5.82 mmol), 2-3| == A]-d'd Wl ZE]o}Z(2-
hydroxy-phenyl benzothiazole) 1.72 g(7.57 mmol) ¥ #HHF A #d o] E(beryllium sulfate)453}= 1.05 g(5.93
mmol)& AH&-3te] A7) el 19 3d 3 Wi e s A 3Feh=<l 3hgh= 1-5 0.96 g(2.15 mmol, +& 37 %)& +53F
I,

MS/FAB: 447(found), 447.52(calculated)

EA: C 69.68%, H 4.01%, N 6.16%, O 10.85% S 7.05%

[Alz=d 6] 318+ 1-69] s}3&

2-3| == A -Hd WlEALE(2-hydroxy-phenyl benzoxazole) 1.23 g(5.82 mmol), 2-3| == A -#Hd Wl ZE]o}=(2-
hydroxy-phenyl benzothiazole) 1.72 g(7.57 mmol) 2 o} o} A €| o] E(zinc acetate) 0.95 g(5.18 mmol)& AF-&-3}¢]
37 3ol 29 FUE W ow FA 33t 89t 1-6 1.36 g(2.70 mmol, & 46 %) S5

MS/FAB: 503(found), 503.88(calculated)

EA: C61.88%, H 3.54%, N 5.46%, O 9.73%, S 6.26%

[Alzd 7] s}8H2] 1-79] 3}5+&

2-3]| =E A -¥d Wl ZE]o}Z(2-hydroxy—phenyl benzothiazole) 1.32 g(5.80 mmol), 2-¥ & Hd-24-¥& 1.30 g
(7.59 mmol) ¥ HEF ¥ o] E(beryllium sulfate)453}% 1.05 g(5.93 mmol)= A3t A7) Ao 13 L3 W
Ho 7 %A 3= 3FgE 1-7 0.59 g(1.45 mmol, & 25 %)< 53tk

MS/FAB: 407(found), 407.50(calculated)

EA: C 70.64%, H 4.35%, N 6.76%, O 7.96%, S 7.75%

[Alz=d] 8] 3}8H4] 1-89] 3}3HE

2-3| EE A -Ald ¥l ZE]o}Z(2-hydroxy-phenyl benzothiazole) 1.32 g(5.80 mmol), 2- & d-24-9= 1.30 g
(7.59 mmol) & o} o} Al H| o] E(zinc acetate) 0.95 g(5.18 mmol)& AF-&31o] AH7] Ao 29F A3 Wi o2 T A
g}stE2l 33E 1-8 0.83 g(1.79 mmol, % 31 %)< 531t

MS/FAB: 463(found), 463.86(calculated)

EA: C 62.04%, H 3.82%, N 5.98%, O 7.02%, S 6.83%

[Alz=e 9] 8tek2] 1-99] 3}eh=

_17_
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2-3| == A -Hd wlZ¥E o}=(2-hydroxy-phenyl benzothiazole) 1.32 g(5.80 mmol), 2-3| =EZFA|-Hd HFAZE 4l
o 10-3|==EAHZ[A]F] =H(10-hydroxybenzo [ 4] quinoline) 1.48 g(7.58 mmol) @ H|H & A3 o] E(beryllium
sulfate)45°3+E 1.05 g(5.93 mmol)& AF&35to] A7) A g 13 U3l o2 74 32l 38E 1-90.98¢
(2.27 mmol, & 39 %)< 538t

MS/FAB: 431(found), 431.52(calculated)

EA: C72.22%, H 4.10%, N 6.40%, O 7.62%, S 7.33%

[#Az=e] 10] 3}8F4 1-109] 3}3H=

2-3] =2 A -Hd Wl ZE]o}Z(2-hydroxy-phenyl benzothiazole) 1.32 g(5.80 mmol), 10-3| =EA| ¥ %[ A]
hydroxybenzo[ #]quinoline) 1.48 g(7.58 mmol) 2 ©}<1 o} A Bl o] E(zinc acetate) 0.95 g(5.18 mmol) = A}
7] §Ad 49 FA oz T4 33E9 33E 1-10 1.22 g(2.50 mmol, & 43 %)< =53t}
MS/FAB: 487(found), 487.88(calculated)

EA: C 63.93%, H 3.65%, N 5.64%, O 6.70%, S 6.44%

[Alz=d 11] s}8t4] 1-119] &5&

ol

\)

-3l =EE A -Hd WlFHAE(2-hydroxy - phenyl benzoxazole) 1.23 g(5.82 mmol), 2-(1-#Hd-1H-¥lF o] vt} Z-2-
)-¥ = (2-(1-phenyl-1H-bezoimidazol-2-yl)—-phenol) 2.17 g(7.58 mmol) % #|HF A ¥ o] E(beryllium sulfate)4
3}& 1.05 g(5.93 mmol)& AH&3te] 7] Fde] 19 5ds o R A shgESQ sh§E 1-11 0.56 g(1.11 mmol,
& 19 %)& 53T

¥ ¥ 1

MS/FAB: 506(found), 506.57(calculated)

EA: C75.67%, H 4.50%, N 8.20%, O 9.68%

[AZd 12] 84812 1-129] 315+

2-3) EE A -3 d WlEALZ(2-hydroxy - phenyl benzoxazole) 1.23 g(5.82 mmol), 2-(1-#ld-1H-#lZo|n|t}Z=-2-
) -9 &= (2-(1-phenyl-1/H-bezoimidazol-2-yl)-phenol) 2.17 g(7.58 mmol) 2.17 g(7.58 mmol) & o} o}A|E|o] E
(zinc acetate) 0.95 g(5.18 mmol)& AF&-3to] A7) & d 29 =3k v o7 FA4 33E< 335 1-120.72 ¢
(1.28 mmol, =& 22 %)< 53+t

MS/FAB: 562(found), 562.93(calculated)

EA: C 68.16%, H 4.05%, N 7.36%, O 8.68%

[Azd 13] 8428124 1-139] 5=

2-(1-9d-1H-dl Zo| v t}=&-2-9)-H = (2-(1-phenyl-1H-bezoimidazol-2-yl)-phenol) 1.67 g(5.83 mmol), 2-3
Hu-29-9% 1.30 g(7.59 mmol) @ HHF A5 o] E(beryllium sulfate)4523+E 1.05 g(5.93 mmol)S AF&-38Fo] A7)
e 139 FL3 o R FA4 3§E2 3FE 1-13 0.84 g(1.80 mmol, & 31 %)< =53 o}

MS/FAB: 466(found), 466.55(calculated)

EA: C77.08%, H 4.87%, N 8.90%, O 6.98%

[Alz=d 14] 3}8H2] 1-149] 85&

_18_
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2-(1-Hd-1H-W Zo| v t}Z£-2-4) - & (2-(1-phenyl-1 H-bezoimidazol-2-yl)-phenol) 1.67 g(5.83 mmol), 2-3]

Hd-2d-7& 1.30 g(7.59 mmol) & o} oFA B o] E(zinc acetate) 0.95 g(5.18 mmol) S AF&3}e] A7) s+ o 29}

FU I ow FA 3gE< 3FE 1-14 0.88 g(1.68 mmol, & 29 %) 531t

MS/FAB: 522(found), 522.91(calculated)

EA: C68.81%, H 4.33%, N 7.92%, O 6.32%

[Aze 15] 3}8F2] 1-159] 315h=

2-(1-dd-1H-W Zo|n|t}ZF-2-4)-&=(2-(1-phenyl-1A-bezoimidazol-2-yl)-phenol) 1.67 g(5.83 mmol), 10-

S| =2 AW Z[ 417 = H(10-hydroxybenzo [ 2] quinoline) 1.50 g(7.68 mmol) 2 W€ F A3 o] E(beryllium sulfate)4

$3% 1.05 g(5.93 mmoD) S AH8-3t4] A7) A d 13 543t o= wA 3HE<Q 85E 1-150.26 g(0.53 mmol,
&9 %S 539

MS/FAB: 490(found), 490.57(calculated)

EA: C 78.20%, H 4.68%, N 8.42%, O 6.70%

[AZd 16] 543812 1-169] 35+

2-(1-Hd-1H-W Zo| v t}&£-2-4)-H &= (2-(1-phenyl-1 H-bezoimidazol-2-yl)-phenol) 1.67 g(5.83 mmol), 10—

=AM Z [ A]F =9 (10-hydroxybenzo[ Al quinoline) 1.50 g(7.68 mmol) ® o} o} A e o] E(zinc acetate) 0.95 g

(5.18 mmol) & AFg3sled A7 st o 29 Tl o2 34 3dE9l 385 1-160.42 g(0.77 mmol, & 13 %)

TF53A T

MS/FAB: 546(found), 546.93(calculated)

EA: C70.13%, H 4.16%, N 7.58%, O 5.98%

[AZd 17] 8482 1-179] 35+

2-3) = E A -7 d Wl ZE o}Z(2-hydroxy-phenyl benzothiazole) 1.32 g(5.80 mmol), 2-(1-#d-1H-¥lZ o] n|t}=-

2-)-9=(2-(1-phenyl-1H-bezoimidazol-2-yl)-phenol) 2.17 g(7.58 mmol) & #HF A 7| o] E(beryllium

sulfate)4<53FE 1.05 g(5.93 mmol) S AF&3te] A7) Ao 13 543 o r 34 3d3E<Ql 313dE 1-17064 ¢

(1.22 mmol, & 21 %)< 5383t

MS/FAB: 522(found), 522.64(calculated)

EA: C73.42%, H 4.34%, N 7.97%, O 6.25%, S 6.04%

[Alz=ef 18] 3}3F2] 1-189] 315H=

2-3| =F A -9 Wl Z2E|o}Z(2-hydroxy—-phenyl benzothiazole) 1.32 g(5.80 mmol), 2-(1-dd-1H-Wl Zo|n|t}Z-

2-4)-¥&(2-(1-phenyl-1AH-bezoimidazol-2-yl)-phenol) 2.17 g(7.58 mmol) & o} o} el o] E(zinc acetate)

0.95 g(5.18 mmol)& AH-&-3te] A7) 3o 29 =gk Wb o = w4 3352l 535 1-18 0.94 g(1.62 mmol, 5%

28 %)< 533t

MS/FAB: 578(found), 578.99(calculated)

EA: C 66.22%, H 3.94%, N 7.16%, O 5.70%, S 5.49%

[AA]e] 1-18] & ZH el w2 3125 ©]-83 OLED &xko] Az

_19_
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o] ZAE ARE o] 83 729 OLED 2445 Al =6kl

A FYHASITO 915 /), EER 2 YR, ofAlE, o &
@ ¥, olaz e gol Hol wykd F A8,

o=, g 52 An e 71 20l ITO 79t& AR skar, 11s 2 gv] o] Ao 4,4'4"~tris(N,N-(2-naphthyl)
~phenylamino) triphenylamine (2-TNATA)<S Y1, ¥8 W9 Aa%7} 1070 torroﬂ E%ﬂ Wﬁﬁ]'ﬂ Hj 71 A1 7] 3=, Ao
AFZE 217Fete] 2-TNATAS A A ITO 7|13 A

2-TNATA
1ol A], AZ Z2F &n] Yo th& Ao N, N'-bis(a—naphthyl)-N,N'-diphenyl-4,4'-diamine (NPB)& Y11, Ao AF =
¢17}bstod NPBE S2AA BEFAS ol 20 nm 7719 Ad2d5& 526kl

NPB
AETUT, A3AETS AT -, 1 9ol B35S o3 o] SHAAT F 52 A Yo 3% Ao 3 ~E
Az 2 100 torraloll A A 53t AAE 3FE 1-1 WA 1-18S Aelsle] Wi, & o2 A= (NPy),lr(acac) S 7}
Zh@e s F BEAS OE £52 Z2UAA 4 YA 10moleE 3302 A7) AFE dE= 96 30 nm F4¢] &4=
S FEA3A Y

(Npy).lIr(acac)

o

o] AARHALEF 0 2 H tris(8-hydroxyquinoline)— aluminum(Ill) (Alq)S 20 nm F7 2 239Gt} thgo =2 AR+
A5 2S Z lithium quinolate (Lig)E 1 WA 2 nm FARZ &3 & 0 & 3 52 FH| 5 o] &3}4] Al 52 150 nmY]
FAZ S8t OLEDE Al =38} 3t
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Liq
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zemAn w1 ET G000 cam| @1000 cam’| (o)
AN A1 1-1 (NPy)2Ir(acac) 5.24 6.60 3.95 (0.677,0.322)
A 412 1-2 (NPy)2Ir(acac) 5.20 6.54 3.95 (0.677,0.322)
A A3 1-3 (NPy):Ir(acac) 5.26 6.27 3.74 (0.677,0.322)
2 A el4 1-4 (NPy)2Ir(acac) 5.21 6.57 3.96 (0.677,0.322)
A A 45 1-5 (NPy):Ir(acac) 5.31 5.80 3.43 (0.674,0.325)
2 A6 1-6 (NPy).Ir(acac) 5.23 6.40 3.84 (0.677,0.322)
AA el 7 1-7 (NPy)2Ir(acac) 5.57 5.78 3.26 (0.675,0.324)
A48 1-8 (NPy).Ir(acac) 6.00 5.84 3.06 (0.676,0.323)
2 A ell9 1-9 (NPy).Ir(acac) 4.85 6.40 4.14 (0.677,0.322)
2L A o] 10 1-10  |(NPy).Ir(acac) 4.80 6.29 4.11 (0.677,0.321)
A1 1-11  |(NPy):Ir(acac) 4.90 6.45 4.13 (0.677,0.321)
A 12 1-12 | (NPy).Ir(acac) 4.79 6.51 4.27 (0.677,0.321)
2 A o] 13 1-13  |(NPy):Ir(acac) 5.22 6.55 3.94 (0.677,0.322)
A 14 1-14 | (NPy)sIr(acac) 4.86 6.67 4.31 (0.676,0.322)
AN 15 1-15  |(NPy).Ir(acac) 5.20 6.10 3.68 (0.677,0.322)
2 Aol 16 1-16  |(NPy):Ir(acac) 4.81 6.24 1.07 (0.677,0.321)
A7 1-17  |(NPy)zIr(acac) 5.30 6.36 3.77 (0.677,0.322)
A <18 1-18  |(NPy).Ir(acac) 4.85 5.562 3.57 (0.677,0.322)
B a1 BAlg | (NPy):Ir(acac) 7.49 6.16 2.58 (0.677,0.321)
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Luminous Efficiency [cdia]

Luminance [cdim’]

Luminous Efficiency [cdfA]

Luminance [cd/m®]
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