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F7HA18 5 E[1-2]1¢ 593 WHo R 38tE [41-1] 16g (52.07mmol) 2 E sz A3 20.49g (78.10mmol)
o 1,2-t]F2 =4l 150nLE AR&ate] mAaA| o] A stekE [41-2] 12.2g (85%)E F53t3itt.

3E [41]9 A=

FARFE (1315 FU% o
1,3,5-Eg|o}xl 18.96¢(48.84mmol )&

=2 %ﬁiﬂﬁ}@% [41-2] 12.2g(44. 4mmol)r+ 2-(3-BERHAd)-4,6-t) 3 d-
Ag-ate] gt A9l H4 ks [41] 15.52g (60%)S 53k}

33 439 4
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[0108]

[0109]

[0110]

[0111]

[0112]
[0113]

[0114]

[0115]
[0116]

[0117]

[0118]
[0119]

[0120]

[0121]
[0122]

[0123]

[0124]

[0125]

ZIH1E3l 10-2014-0001739

[w

-
olo
1>
&

02N it
ety e e (38
Br— /B - OZN@ Wal N-7

0N
43-1 432

G @f Br@" 1% 9

N
e O;CjN g [43]

FHA RHE [43-119 A4

SABEE[1-1]9 L3 WHoE2 5-TJHELRY]
t [4

, A 30g (126.11mmol), 2-UEZHAIHEAL 25 26g
(151.34mmo 1) & AF&ste] =2 1A 71

-1] 20.50g (58%)& $53}90t).

wf.‘i

Z7HA FFE [43-2]9 AZ

sA S 2 [1-1]9F

gt W o2 3R [43-1] 20.5¢ (73.14mmol) 2-UEZ Uz erdl-1-d HE2F 20.63¢
(95.08mmol) & A&} |

[43-2] 23.15g (85%)& 533}

9. offt
b
e
=
—_>‘4~'.
10
ofy
()
N
o
ot
e

ZHA FFE [43-3]19 A=

FHAEEE[1-2]19 U WHo=z FFE  [43-2] 23.15g (62.17mmol) % EFHLIE AW 48.93g
(100.71mmol) & AR&sto] mAaiAle] F3kA] sheh= [43-3] 16.68g (87%)5 53kt

Z7HA e [43-4, 44-119 A=

204 S [1-3]139 59% WHoR 16.68g (54.09mmol), BREHA 8.92g (56.80mmol)S AMgdte] A
B FA S E[43-4]9) [44-1]19) £9ES He7bd azveEagzz FegAste] e F7hA 85t
= 5.61g (27%), [44-1] 5.41g(26%)S +53+th

3 [43]9] A=

S0AEE [1-3]17 FL3 wRos A [43-4] 5.61g(14. 6Ommol)7} 2-(3-BERAd)-4,6-t]9d
-1,3,5-Ego}7 6.24g(16.06mmol)E AF&3le] =2k 1A A 33E [43] 6.56g (65%)S F53+5 ).

3FE 449 A
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[0126] (932 4]
[44]

[0127]

[0128] 3 [44]9 A=

[0129] ZOASGE [1-3]9 A PHoE FUASFE [44-1] 5.41g(14, 06mmol>?+ 2-(3-B2 53 d)-4,6-H1%d
-1,3,5-E&]okxl 6.0g(15.47mmol) & ARE-ste] gk ALAR] HA ek [44] 6.22g (64%)= =3l

[0130]

[0131] 7] weea 19) el wel, sgE 1A 469 SRS AzeRon, 1 ARE a7 [AEL D] 2
& deEhiic.
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[0132]

[0133]

SIHS31 10-2014-0001739

[Al23E(FF) ]
EE 'H HMR (300 MHz, CDCla) MS/FAB
Hz (8) (M)
j 8.64(d, 2H), 6.18(d, bH), 7.99(t, 1H), 7.84(d, 2ZH), 7.48~7.15(m, s
17H)
. 8.64(d, 2H), 8.18~8.13(d, ZH), 7.88(t, 1H), 7.84(d, 2H), 7.69(d, 4H), 540
7.46~7.16(m, 17H}
5 8.64(d, 2H), 8.60(t, 1H), 8.20(d, 3H), 8.10(s, 2H), 7.84(d, 2H), fas
7.48~7.16(m, 1SH)
8.64(d, 2H), 8.168(d, 1H), 7.98(t, 1H), 7.84(d, 2H), 7.75(d, 4H),
‘ 7.48~7.15(m, 25H) e
5 8.64(d, 2H), 8.20~8.13(m, BH}, 7.99(t, 1H), 7.84(d, 2H), 7.75(d, 4H), i
7.48~7.16(m, Z1H)
8.71~8.64(m, 4H), 8.50(t, 1H), 8.20(d, 1H), 8.10(d, 2H),
: 7.84~7.78(m, 4H), 7.48~7.15(m, 25H) o
. 8.64(d, ZH), 8.18~8.14(m, SH), 7.99(t, 1H), 7.84(d, 2H), 7.60(t, ZH), —
7.48~7.16(m, 25H)
8.64(d, 2H), 8.18~8.13(d, 2H), 7.99(t, 1H), 7.84(d, 2H),
i 7.66~7.60(m, 4H), 7.48~7.15(m, 2Z5H) s
. 8.64(d, 2H), 8.50(t, 1H), 8.20~8.10(m, BH), 7.84(d, 2H), 7.60(t, 1H), e
7.60~7.16(m, 26H)
8.99(t, 1H), 8.64(d, 2H), 8.39(d, 1H), 8.18(d, 3H), 7.99tt, 1H},
10 7.90~7.82(m, BH), 7.48~7.15(m, 16H) o
0 5.64(s, 2H), 5.44~8.33(m, 3H), 8.19(s, 1H), 8.10~7.89(m, 8HJ, 5o
7.68~7.55(m, 16H}
8.84(s, 2H), B.70(s, 1H}, 8.40(s, 3H), 8.30(s, 2H), 8.10~8.02(m, BH),
% 7.83(s, 1H), 7.69~7.57(m, 13H), 7.43~7.35(m, 4H) o
9.18(s, 1H), 8.84(s, 2H}, 8.58(s, 1H), 8.38~8.34(m, ZH), 8.13(s, 1H),
1 8.10~8.02(m, 5H), 7.80(s, 1H), 7.69~7.35(m, Z20H) 7o
" 8.84(s, 2H), 8.44~8.33(m, 3H), 8.19(s, 1H), 8.10~8.97(m, 6H), —
7.85~7.80(m, 2H), 7.69~7.35(m, 20H)
8.64(s, 2H), 5.70(s, 1H}, 5.40~8.50(m, BH), 8.10~8.02(m, BH),
o 7.88(s, 1H), 7.70~7.35(m, 21H) 7o
- 9.19(s, 1H), 8.84(s, 2H), B.65~8.53(m, 2H), 8.38(s, 1H), .
8.19~8.02(m, 9H), 7.71~7.65(m, 1ZH), 7.43~7.35(m, 4H)
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8.84(s, 2H), 8.65(s, 1H), 8.44~8.33(m, 3H), 8.19~7.97(m, 10H),

17 740
7.71~7.560m, 12H), 7.43~7.35(m, 4H)
8.84(s, 2H), 8.70~8.65(m, 2H), 8.56(s, 1H), 8.40(s, 1HJ}, 8.30(s, ZH),

15 8.10~8.02(m, 7H), 7.83(s, 1H), 7.74~7.55(m, 13H), 738
7.43~7.350m, 4H)

19 8.84(s, ZH), 8.70(s, 1H), 8.40(s, 1H), 8.20~8.04(m, BH), 7.83(s, 1H), g
7.70~7.55(m, 8H), 7.45~7.356(m, BH)
8.84~6.80(m, SH), 8.19(s, 1H), 8.04(s, 2H), 7.90~7.89(m, 3H),

20 7.77~7.550m, 9H), 7.43~7.36(m, 4H) »°

a1 8.64(d, 2H), 8.50(s, 1H), 8.32(d, 1H), 8.20(d, 1H), 7.84~7.82(m, 3H), .
7.53~7.15(m, 14H), 7.01(d, 1H)
8.64~8.80(m, SH), 7.99(s, 1H), 7.84(d, ZH), 7.70~7.69(m, SHJ,

“ 7.57~7.35(m, 9H), 7.23~7.16(m, 4H) >

- 9.61(s, 1H), 8.64(d, 2H), 8.18(d, 1H), 8.06~7.98(m, ZH), 7.84(d, ZH), £se
7.74~T7.73(m, ZH), 7.48~7.36(m, 8H), 7.25~7.15(m, 4H}
8.74(d, 2H), 8.50(s, 1H), 8.20(d, 1H), 7.99~7.84(m, 6H), 7.69(d, 2H),

“ 7.48~7.15tm, 15H) P

- 8.64~7.80(m, SH), 7.99(s, 1H), 7.84~7.79(m, 3H), 7.69~7.63(m, -
3H), 7.48~7.09(m, 16H)
8.64(d, 2H), 8.18(d, 4H), 7.84(d, 2H), 7.69(d, 2H), 7.58(d, ZH),

. 7.48~7.15tm, 15H) o
8.64(d, 2H), 8.13(s, 1H), 7.84(d, 2H), 7.69(d, EH), 7.58(d, 2H),

g 7.48~7.15(m, 15H) o0

- 8.64(d, 2H), 8.20(d, 4H), 8.10(s, 2H), 7.84(d, 2H), 7.61(d, 2H), s
7.48~7.15(m, 17H)

- 8.64(d, 2H), 7.84(d, 2H), 7.48~7.15(m, 17H), 6.87(t, ZH), 6.53(d, co7
ZH)

20 8.64(d, 2H), 8.18(d, 4H), 7.84(d, 2H), 7.48~7.15(m, 15H) 565

" 8.730d, 2H), 8.62(s, 1), 7.93(d, 2H), 7.78(m, 4H), 7.57-7.24(m, seit
15H)

32 8.73(m, 2H), 8.28(m, ZH), 7.93(m, 2H), 7.57~7.24(m, 15H) 487

% 8.84(m, 2H), B.73(m, ZH), 7.93(m, 2H), 7.70(rm, 1H), 7.57~7.44(m, i
PH), 7.32~7.24(m, 4H)

Y 8.73(m, 3H), 7.93~7.88(m, SH), 7.75~7.72(m, 2H), 7.57~7.18(m, g

14H)
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[0134]

[0135]

[0136]

[0137]

[0138]

[0139]
[0140]

[0141]

SIHS31 10-2014-0001739

5 8.73(m, 4H), 7.93(m, 2H), 7.79(rn, 1H), 7.86~7.44(m, GH), 165
T7.32~7.24(m, BH}

e 9.73(s, 1H), 8.73(rn, ZH), 8.15(m, 1H), 8.06~8.04(m, ZH), 7.93(m, -
2H), 7.79(m, 1H), 7.57~7.44(m, BH}, 7.32~7.24(m, 4H)

i 9.73(s, 1H), 8.73(m, ZH), 8.11~7.93(m, bH), 7.78(m, 2H), Exis
7.67~7.24(m, 12H)

8.73(m, 2H), 8.37(m, 1H), 8.06~7.90(m, BH), 7.77(m, 1H),

33 451
7.68~7.44(m, BH), 7.32~7.24(m, 4H)

39 8.73(m, 2H), 8.20(m, 1H), 7.93~7.91(m, 3H), 7.62~7.24(m, 13H) 461
9.08(m, 1H), 8.94(s, 1H), 8.73(m, 2H), 8.60(s, 1H), 8.49(m, 1H),

40 4Bz

7.93~7.90(m, 3H), 7.57~7.44(m, BH), 7.32~7.24(m, 4H)

8.74(d, 1H), 8.29~8.27(rn, BH), 8.09~7.98(m, 4H), 7.51~7.25(m,
41 191y 532

- 8.74(d, 1H), 8.29~8.27(rn, 5H), 8.09(s, 1H), 7.94(d, 1H), -
7.70~7.66(m, 2H), 7.51~7.32(m, 12H)

1 8.74(d, 1H), 8.64(d, 1H), 8.29~8.27(m, BH), 8.10~3.08(rn, 2H), s
7.95~7.94(m, 3H), 7.67~7.41(mn, 17H)

- 8.74(d, 1H), 8.54(d, 1H), 8.29~8.27(m, BH), 8.10~8.09(m, 2H), o
7.96~7.94(m, 3H), 7.67~7.40(rn, 17H)

g 8.64(m, 2H), 8.29~-8.27(m, 5H), 8.11~8.09(rm, 3H), 7.96~7.94(m, a4t
4H), 7.87~7.40(m, 17H)

" 8.93~8.92(m, 2H), 8.74(d, 1H), 8.29~8.27(m, 5H), 8.12~8.09(m, -
3H), 7.94~7.82(m, BH), 7.51~7.25(m, 15H}

FAIs gttt ey, shr]e] A=
A7F sk71e] AAleol ofste] = AL ofth. ahr]e] A
s

3 +4, WAd & otk

ostl A, AAeNE Fako]
o Agas] A% AoRA,
= g wel el M FelAtel <))

He SMEES 9% 54 32ER AMESLa, 3] 38 cR EAIEE SFRHES Y
N SR E 2-TNATA(4,4',4"-tris(N-naphthalen-2-yl)-N-phenylamino)-triphenylamine)< A &F+%
% EZ42= AFg3slar, a-NPD(N,N'-di(naphthalene-1-y1)-N,N'-diphenylbenzidine) S B¥THE ZSHEE AlE
o, ey e T2E 2= §)93 a2 AZEE T 1T0/2-TNATA(80 nm)/ a -NPD(30 nm)/3}&Ea+3latE
c(30 nm)/A1q3(30nm)/LiF(0.5nm)/A1(60nm) .

’

== T3 (Corning)AFY] 15Q/cm2(1000A) ITO 2] 7]E 50 mm x 50 mm x 0.7 mm 7|2 Z&A ofA=E
olaxad dFIY 53 B HolA ZF 168 ot

S
A7) 71 el 2-TNATAS Xg S&eke] 80 nm F719 AeFdss AT, 7] AeFds Al

a-NPDE ZF S#ste] 30 nm 79 AETETS ST, A7 AIrET Aol 8] ag BAEE
3l3E 9 glehy] o2 FAIEE SFFE(EFE 100 S A SF5 ] 30 mFAY] HFETS AU, 0%,
47 BT el Alg3sEES 30 ] FAR AFFEEY AAFESS AT, Y] ARESS
Fel LiF 0.5 mm(AAFAS) 3 Al 60 m(FAAEE)E SAF o2 AFF5aete], 1 39 ZAE vk 22 /71
FaAE Azt olF MwAE 1o]ekal gt

Hlnld) 2.

at7] stk b FAEE SfEe W 54 TAER ARSstal, §b7] ek o2 3AEE dfee I



[0142]

[0143]

[0144]

[0145]
[0146]

[0147]

[0148]
[0149]

[0150]

SIHS31 10-2014-0001739

FEZ AL&3}al, 2-TNATA(4,4',4"-tris(N-naphthalen-2-yl)-N-phenylamino)-triphenylamine)< 3¢
AR AME38Far, a-NPD(N,N'~di(naphthalene-1-y1)-N,N'-diphenylbenzidine) & H3545 EHZ Al43}
e e ?i—%— 2= 7 g A s AFSESTE: 1T0/2-TNATA(80 nm)/ o -NPD(30 nm)/3}3HEb+3}5H &
¢(30 nm)/Alq3(30nm)/LiF(0.5nm)/A1(60nm) .

2 o
i m

E Y (Corning)AFe] 15Q/em2(1000A) ITO 2 71382 50 mm x 50 mm x 0.7 mm 7|2 ZehA ofxE
olAZgd Iy £53 B EoA ZF 158 T 283 AT T 308 B9 UV &F MATY AMEsiet).
371 718 el 2-INATAS s S A7 AwE A}Hoﬂ

°© 6o H
a-NPDE & S5kl 30nm F7 ¢ é%?%%g
=

3
o = o
b= 2 3 c®2 ZAEHE SFE(EFE:100) S W3 SAst 30mTAe] HEEE ﬁé*éé}‘}’iu} °olF,
g7 RS Aol AlgddtESs 30me] FAR ¥ = At g

(AAFAF) 3 Al 60m(AEE)E =4z JgTHste], & 39

0.5
A Zﬂiﬂiit‘r. ol& WA E 20]2kar g}

Py
fot
I
1=
[e)

N

=

A A7) A del A 3 14602 FAIEE F

= wd 139 3 wHoZ [10/2-

1~46 = s+ 3Ec(10%)]1(30
T+

ISis
H H
e S RAAE AZSGY. olE 247 AE 1 U 469

TNATA(80 nm)/ a-NPD(30 nm)/[<¢13%} 5
nm)/Alg3(30nm)/LiF(0.5nm)/Al(60nm)e] %
g g,

B7kd 10 HlagE 1, 2 R AF 1469 43 54 97t

HlwAE 1, 2 2 AE 1~460] tiste], Keithley sourcemeter "2400", KONIKA MINOLTA "CS-2000"& o] &3
WS, HEEd, w3V As 47 griete], o Axe 7] A3 GH ] dEriith. 7] S
511~517nm W 91ell A =52 WFo)Aghs WSt

ol
Mo &

‘m
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[0151] RIREAIC N
e e
42w | sue | swe | 0 | = =8 | wERS
G s OP. ¥ [cd/n®] [ed/A] [nm]
HuEE | a c 6.72 2372 23.7 511
HRYE 2 b c 6.41 2813 28.1 513
1 1 . 5.5 3271 32.71 514
2 2 . 5.9 3504 35.04 511
3 3 ’ 5.7 3528 35.28 515
4 4 . 5.2 3513 35.13 515
5 5 . 5.2 3314 35.14 515
6 6 . 5.6 3473 34.73 514
7 7 . 5.7 3436 34.36 514
8 8 . 5.0 3467 34.87 511
g 9 . 5.0 3395 33.95 512
10 10 5 5.7 3230 32.3 515
11 11 . 5.5 3411 34.11 512
12 12 . 5.5 3396 33.95 514
13 13 . 5.0 3390 33.9 516
14 14 . 5.9 3291 32.91 515
15 15 . 5.7 3498 34.98 514
16 16 . 5.1 3554 35.54 514
17 17 . 5.4 3416 34.16 516
18 18 C 5.6 3574 35.74 517
1 19 . 5.8 3433 34.33 511
20 20 . 5.5 3501 35.01 515
21 21 ’ 5.1 3564 35.64 516
[0152]
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2z az 3310 515

23 23 3255 32.58 512

a4 24 3506 35.08 516

25 a5 32687 32.67 515

26 2B 3815 35.15 515

a7 a7 3482 34.82 513

28 28 3549 356.44 511

29 24 3444 34.44 511

20 a0 3553 35.58 517

31 3l 3457 34.57 511

82 3z 3353 33.53 517

33 33 3200 32 514

34 34 3494 34.499 516

35 35 3274 32.74 517

36 36 3203 32.03 516

37 37 3338 33.38 514

38 38 3545 35.45 515

39 34 3251 32.51 516

40 40 3571 35.71 515

41 41 3532 35.32 517

42 4z 3345 33.45 517

43 43 3218 32.19 516

44 44 3452 34.52 515

45 45 3395 3395 517

46 45 3195 31.95 515

[0153]

o

R

[0154] 1 W= 46

[0155]

k

[0156] 54 Bt
2

Z 1 ~ 46°] t3}e], ENC technologyAFe] LTS-1004AC =H =4
Tdste NS A7 F43ke], 1 ARE sb] (A4

[0157] }2 & ©]€3Fe] 3000 nitE

) el WERH T

3T
ar
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[0158]

[0159]

(A4 (FE) ]

TAE EHE .

HE No sers ggE |

%, . Time[Hours]

HWEE | a c 72
HWHE 2 b g B5
1 1 . 100
2 2 4 109
3 3 . 97
4 4 . 104
5 5 . 106
5 6 . 119
9 7 . 116
8 8 . 111
g 9 . 105
10 10 c 92
11 11 . 91
12 12 . 109
13 13 4 110
14 14 . 101
15 15 . 107
16 16 5 107
17 17 . 95
18 18 . 96
19 19 . 116
20 20 . 92
o 21 . 106
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22 22 . 90
23 23 & 93
24 24 & 114
25 25 . 118
26 26 . 110
27 27 & 93
28 28 & 105
29 29 . 116
20 20 . 119
31 31 & 109
32 32 " 110
33 33 . 94
34 34 & 113
35 35 & 116
36 36 . 96
37 37 . 106
38 38 & 115
39 39 " 92
40 40 . 118
a1 a1 ” 95
42 2 & 105
43 43 " 101
a4 a4 . 125
45 45 & 17
45 48 5 113

[0160]

[0161] A7 [AdFT @)1l B = vpe o] AE 1 ~ 462 HmBE 1, 2 o] Hlste] Fd +18 542 ved

ez}
S
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