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SIH=31 10-2014-0006707

13 1

FA FFE [1-119] A=

2-HZH-2%= 100 g(510.09mmol), oFo] S =wlal 114.1 ml1(1020.19mmol) S EF<l 1.5 L2 *olal HAA 59]7]
A ZeEE(ID) oHAIHOIE 1.14 g(5.10mol), A7 uICIE 499.3 g(1532.7mol) S H7baheh, AreolA
WEA)7] 3L Eg-t-FE X 294,94 nL(10.20mmol )& A7HA7]aL ¥hg 225 AAS] A Rkt vk
o] ZRHW dEolHHE LR HFI|1 ¥3}LFE 1.5LF 7tete] FEI. F715S Bt T 34 on)
JvlgoR Axd F oysie 74 w53 e AHazEvtEadyE Fste] A uAdEHe] A sk E
[1-1]94.3g(68%) & 53} Tt.

Z7H4) IFFE [1-219 A=

A SHE [1-1]94 g(345.41 mmol) S A BY7|oA] F4= Bl Egslo| =i 1LE

2892 5(2.5M0) 151.9 ml(379.9 mmol)E A7, A A E

ml(414.4 mmol)E& A 7}3sle] HAIE &< FRo= 3

a5t f715S Bt fU5S FaEviadgos Azxd F o),
= E

%
bl 9o AAg APAzvhEdNE Bolol FHE A Aue] F1A SEE(1-21104.95(630) & 55

N

Z7H4) 3= [1-319 A=

A 3EHE[1-2] 104 g(215.63 mmol), 2-H2E-S1%E 42.2 g(215.63 mmol), HEZHIIA(EAIFEAA)Z
2hE 12.45 g(10.78 mmol), HlWEFolrtol= ILE Wil AA E97]olA 5AIF &k SHRugtett. RhgE R
T dedA AAE nAS st ddetn tFzaded ez AR ete] v mHe] FIHA)
[1-3] 46.4 g(71%) < 53130t}

Lot ofo
b
1

33E[1]9 A=
Z7HA s3FE[1-3] 10 2(32.42 mmol), FEEZ 6.18 ¢(97.28 mmol), 2-F22-4 6-tJHd-1,3,5-Eg o}zl
10.4 g(38.91 mmol), BFFZE 13.4g(97.28 mmol), A& 500 mlE ¥ A4 2714 180C=Z wwksioy,
S T8 § A2oA FHFTY oA H O EE Jtslal S

(e} [e]
= = T/
oz Axd & oy, dIFaday wquss Qgagstste] v uxe 524 315E[1] 11.8 g(68

B
_O|L
)
Jo
N,
ofj
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[0103]

[0104]
[0105]

[0106]

[0107]
[0108]

[0109]

[0110]

[0111]

ZIHE3 10-2014-0006707

SEE [4]19 A%
[%34 2]

NHNH, « HO . @
Oﬁ:o g.. OQO .

41

0.0

D @**@

A IFE [4-119 A=

2, 2-tH e F 2o Ee-1,3-t]2 25 ¢(198.17 mmol), Hslo|=gtdF2dlo]= 57.3 2(396.3 mmol)<
OFEARS Wil o8& 500 mLoll 10417+ 59 A 7]71—01—01]/\‘] gaadn). Aeow WA T A" A
%% 013’/};]—3’_ Zﬂ_}_'&]—@] El]}xﬂ ix—]]_/] E-X‘] §1_t§— ] 35 g(65% o }\c ]_%ﬂq_

Bty

ox 1o

[e]

Z7HA4) IFFE [4-2]19 A=
=

W 13

At W o F7hA 32 [4-1] 35 g(128.51mmol), BEEWA 25.8nl(257.03mmol), ZeHE
(I1) olAlElolE 228 mg(1.28mmol), Al¥7tEM0]E62.8 g (192.76mmol), E-t-RE¥xd  1.24
mL(2.57mmol), EF NS AMEsto] n A A dE|e] F7HA shetE [4-2]25 g(56%)S 53kt

SgE[4]9 A=

He-Al 13 HUdk i og =744 3E [4-2] 10 g(28.69mmol), 2-FE2-4,6-tHd-1,3,5-Eg]o}x 9.2
g(34.43 mmol), &= 5.46 g(86.07 mmol), BHAHZ4EF 11.8 g(86.07 mmol), AL #AS ARE-slo] w] A 1A+
B =2 shekE [4] 10.8 g(65%)& 53ttt

3EE (1719 A=
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[0112]

[0113]
[0114]

[0115]

[0116]
[0117]

[0118]

[0119]
[0120]

[0121]

[0122]

[0123]

SIH=31 10-2014-0006707

WS- 13 U3 dWyow 1-¥dyEgd-2,5-1L 25 g(142.71mmol), HdEo|=gEReol= 41.27
EX 2 %8}04 w A nAGE e A SFE [17-1]128.8  g(63%) &

He-Al 13 B o2 744 83 [17-1] 28 g(87.12mmol), B.EEWA 17.5 g(174.25mmol), Zotw
) olAHCIE  195mg(0.87mmol), AlEIFEMCIE  42.5 g(130.68mmol), E-t-FEFXEA¥  0.84 ml
T4mmol), EFANE ARGERe] WA A el FAhAl SEhE [17-2] 18.6 g(54%) & FEEHAT.

SHE[17]19 A=

-S-2 13 5L o r FHA 3E [17-2] 9 g(22.64mmol), 2-(3-FEZ=Z¥d)-4,6-t¥d-1,3,5-E%]
F09.3 g(27.17 mmol), 78] % 4.3 g(67.92 mmol), ©4FZ%E 9.3 g(67.92mmol), AL#S AlE-slo] w4
aANE Y =4 s3E [17] 10.0 g(63%) S F5319 .
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ael wel, sHEHE 1 WA 429 SRS Azsgon, 1 ARE &)
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v Lo,
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[0124]

[0125]

[A2ET(F)]
A= Y NMR (300 MHz, CDCls) MS/FAB
HE (8) (M)
g 8.18(d, 4H), 7.84~7.55(m, 4H), 7.48~7.25(m, 13H), 6.77~6.70(m, s
4H)
8.18(d, 4H), 7.83(d, 2H), 7.62(d, 2H), 7.46~7.31(m, 13H), 6.75(t,
: 2H), 2.19(s, 6H) o7
3| 8.18(d, 4H), 8.07(d, 2H), 7.61(d, 2H), 7.46~7.531(m, 26H) 691
8.18(d, 45), 7.83(d, ZH), 7.62(d, 2H), 7.48~7.31(rn, 13H), B.74(t,
! ZH), 1.62(s, 6H) o
8.20~8.18(m, 6H), 7.54~7.77(m, 4H), 7.45~7.18(m, 19H), B.57(t,
5 - 701
8.18(d, BHD, 7.89(s, 1H), 7.84~7.83(m, 2H), 7.48~7.23(m, 14H),
B | B8.77~B.70(m, 2H), 5.01(s, 1H}, 2.86(m, 2H), 2.64(m, 2H), 1.83(m, 619
4H)
8.18(d, 5H), 7.99(s, 1H), 7.84~7.83(m, 2H), 7.48~7.23(m, 14H),
7| 8778700, 2H), 6.01(s, 1H), 2.66(rn, 2H), 2.54(rm, 2H), 1.83(rn, 619
4H)
8.18(d, BH), 7.99(s, 1H), 7.84~7.83(m, 4H), 7.48~7.23(m, 15H),
. 6.77~6.70(rn, 4H) W
g 8.18 (rn, BH), 8.08(s, 1H), 7.83(rn, 2H), 7.62(rn, 2H), 7.48~7.31(m, -
15H), 6.70(m, 2H), 2.18(s, 6H)
8.18(m, BH), 8.08(m, ZH), 7.99(s, 1H), 7.61(m, 2H), 7.45~7.51(m,
10 o 768
8.18(m, BH), 8.08(m, 1H), 7.83(m, 2H), 7.48~7.31(m, 15H),
H B.77~6.70(rn, 2H), 6.48(d, 1H), 6.31(t, 1H)1.65~1.59(rn, 24H) 70
s 8.18(m, BH), 8.08(rn, 1H), 7.83(rn, 2H), 7.48~7.16(m, 15H), -
B.77~6.70(m, 2H), 6.48(d, 1H), 6.31(t, 1H)
% 8.27(m, BH), 8.08(s, 1H), 7.93~7.92(m, 2H), 7.57-7.25(m, 15H), s
6.86~6.79(m, 2H), 6.57(m, 1H), 6.40(m, 1H)
8.27(m, 5H), 8.08(s, 1H), 7.92(m, 1H), 7.71(m, 1H), 7.57~7.40(rm,
“ 14H), 6.84(rn, 1H), 2.28(s, SH), 2.15~2.13(s, BH), 2.03(s, SH) o
15 | 8.270m, 5H), 8.08(s, 1H), 7.92(rn, 2H), 7.71~7.49(rn, ZH), -
7.57~7.40(m, 15H), 6.84(m, 2H), 1.71(s, 6H)
8.29~8.27(m, TH), 8.08(s, 1H), 7.85(m, 2H), 7.57~7.25(m, 21H),
¥ 7.10(rn, 4H), 6.66(rn, 2H) L
17 | 8.73(d, 2H), 8.27(d, 5H), 8.08(s, 1H), 7.93(d, 2H), 7.57~7.24(m, 704
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22H)

" 8.27(d, BH), 8.08(s, 1H), 7.92(d, 1H), 7.49(d, 1H), 7.57~7.40(m -
14H), 7.05(d, 1H), 6.84(m, 1H), 6.26(d, 1H), 1.71(s, BID

1 8.27(m, 5H), 8.08(s, 1H), 7.92(d, 1H), 7.71(d, 1H), 7.57-7.40(m -
14H), 6.84(m, 1H), 2.75(m, 2H), 2.83(m, 2H), 1.72~1.71(m, 10H)

- 8.27(m, 5H), 8.08(s, 1H), 7.92(d, 1H), 7.71(d, 1H), 7.57-7.40(m g
14H), 6.84(m, 1H), 2.13(s, SH), 2.03(s, 3H), 1.71(s, 6D

. 8.18(d, BH), 7.99~7.88(m, 4H), 7.84~7.83(m, 2H), 7.50~7.16(m B
14H), 6.77(t, 1H), 6.70(s, 1H), 6.48(d, 1), 6.31(t, 1H)

5 8.83(s, 1H), 8.31(d, 1H), 7.81~7.80(m, BH), 7.69(d, 4H), 7.41(t, 4H), 2
7.31~7.23(rn, BH), 6.77(t, 2H), 6.70(s, 2H)

85 8.80(s, 1H), 8.20(d, 2H), 7.90(d, 3H), 7.83(d, ZH), 7.73(s, 1H), g
7.62(d, 2H), 7.49~-7.26(m, 13H), 7.01(s, 1H), 6.75(, 2H), 2.19(s, BH)

4 8.53(s, 1H), 8.07(d, 2H), 7.69(d, 4H), 7.61(d, ZH), 7.48~7.31(m a3
25H)

- 8.53(s, 1H), 8.32(d, 2H), 7.83(d, 2H), 7.69(d, 4H), 7.62(d, ZH), —
7.41~7.30(rn, 10H), 6.75(t, 2H), 1.62(s, BH)
8.75(d, 2H), 8.50(s, 1H), 8.20(d, 2H), 7.84~7.77(m, 4H), 7.61(t, 1H),

“ 7.45~7.18(rn, 16H), 7.01(s, 1H), 6.57(t, 2H) ol
8.18(d, 5H), 7.98(s, 1H), 7.84~7.83(m, 2H), 7.48~7.23(m, 14H),

27 B.77~6.70(m, 2H), 6.01(s, 1H), 2.66(rn, 2H), 2.54(m, ZH), 1.63(m 619
4H)
8.18(d, BH), 7.99(s, 1H), 7.84~7.83(m, 2H), 7.69(d, 1H), 7.68(d, 1H),

28 7.44~7.28(m, 14H), 7.09(d, 2H), 6.77~-6.70(m, 2H), 6.01(s, 1H), 695
2.68tm, 2H), 2.54(m, 2H), 1.63(m, 4H

o 8.18~8.13(m, 2H), 7.99(s, 1H), 7.84~7.85(m, 4H), 7.69(d, 6H), 55
7.68(d, ZH), 7.42~7.23(m, 16H), 6.77~6.70(m, 4H)

A5 8.50(s, lH;, 8.31(d, 1H), 8.20(d, 3H), 8.10(s, 2H), 7.99~7.80(m, 4}, i

7.62(d, 2H), 7.44~7.30(m, 13H), 6.75(t, ZH), 2.19(s, BH)
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[0126]

[0127]
[0128]

[0129]

[0130]

SIH=31 10-2014-0006707

& 8.18~8.13(rm, 2H), 8.07(d, 2H), 7.99(s, 1H), 7.689id, 4H), 7.61(d, ZH), —
7.48~7.31(m, 27H)

8.751d, 2H), 8.50(s, 1H), 8.20(d, 3H), 6.10ts, 2H), 7.84~7.83(m, 2H),

¢
2 7.61(t, 1H), 7.44~7.16(m, 12H), 6.77~-6.70(m, 2H), 6.48(d, 1H), alsis)
6.31t, 1H)
8.60(s, 1H), 8.20(d, SH), 8.10(s, 2H), 7.84~7.83(m, ZH), 7.69(d, 2H),
33 7.65~7.56(m, BH), 7.44~7.16(m, 22H), 6.77(t, 1H), 6.70(s, 1H), 91

6.45(d, 1H), 6.31(t, 1H}

54 8.18~8.13(m, 2H), 7.99~7.98(m, 4, 7.84~7.83(d, ZH), 7.69(d, 41D, &
7.45~7.18(m, 14H), 6.77~6.70(m, 2H), 6.45(d, 1H), 8.31(t, 1H)
8.50(s, 1HJ, 8.20(d, SH), 8.10(s, ZH), 7.99(s, 1H), 7.83(d, 1H),

35 7.62(d, 1H), 7.44~7.31(rn, 19H), 6.75(t, 1H), 2.19(s, SH), 695
2.06~2.04(m, 6H), 1.94ts, SH)

8.18~8.13(m, 2H), 7.99(s, 1H), 7.83(d, ZH), 7.68~7.62(m, 6H),

(
(
7.48~7.31(m, 16H), 6.75(t, ZH), 1.62(s, 6H)
(m
(

36 £bd

8.20~8.13 4H), 7.99(s, 1H), 7.84(m, 2H), 7.69(m, 4H),
7.48~7.16(m, ZlH) 7.01(m, 4H), 6.57(m, 2H)

% 8.50(s, 1H), 8.35(d, 1H), 8.24~8.20(m, 6H), 8.10(s, ZH), 5
7.84~7.77(m, 4H), 7.61td, 1H), 7.46~7.23(m, 19H), 7.57(m, 2H)
- 8.64(d, 2H), 8.18"48.13(171, ¢H), 7.99(s, 1H), 7.84(d, ZH), 7.69(m, 04
4H), 7.48~7.18(m, 22H)

8.75(d, 2ZH), 8.50(s, 1H), 8.20(rm, 3H), 8.10(s, 2H), 7.83(d, 1H),
40 7.62~7.61(m, 2H), 7.44~7.31(m, 11H}, 6.96(d, 1H), 6.75(t, 1H), 606
6.17(d, 1H), 1.62(s, 6H)

8.18~8.13(m, 2H), 7.99(s, 1H), 7.90~7.83(m, 4H), 7.73~7.62(m
41 BH), 7.49~7.31(m, 12H), 7.75(t, 1H), 2.66~2.54(m, 4H), 709
1.63~1.62(m, 10H)

8.60(s, 1H}, 8.31(d, 1H), 8.20(m, SH), 8.10(s, 2H), 7.99~7.80(m,
42 3H), 7.62(d, 1H), 7.44~7.30(m, 12H), 6.75(, 1H), 2.04~1.94(m, BH), 633

1.62(s, BH)

37 e

>~1

wge woh gAS Agdch ey, sl AAdE B wge o8 TAd
A, owge] Wik sl AAdel dste] #4EE AL ohirh. sh7le] A
o oame] M9 ulelA geixel ofe) A3 54, wAd 5 Ak

Hlnd 1

sh7] }sha a2 A E SHES AW 54 T2ER AMEStA, 7] g5HA c®2 IAHE SRES J99

A T ER AREEIL, 2-TNATA(4,4',4"-tris(N-naphthalen-2-y1)-N-phenylamino)-triphenylamine) S A 3F<

= 522 AM83FaL, o-NPD(N,N'-di(naphthalene-1-y1)-N,N'-diphenylbenzidine) & RA&545 Sd=E AM&3}
5

o, ey ge ?—ZE Zt= 71 Eg RS A SRS T 1T0/2-TNATA(80 nm)/ a -NPD(30 nm)/3}3tE-a+3}stE
c(30 nm)/Alqs(30nm)/LiF(0.5nm)/Al(60nm) .

o ==+ 3 (Corning)A}2 15&2/cm (1000A) ITO & 7]1#2 50mm x 50mm x 0.7mm 7|2 ZHE}A oA E | o]
Ax2AAdFy £ E*oﬂ/‘i ZF 15% B9 253 AAGE 3 F, 3085t WV SEAAGE she] ARESESiH.
% J Aol FFYTE s, A7 AFFET e, a-
k2 a2 FAIHE 3}
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[0131]
[0132]

[0133]

[0134]

[0135]

[0136]
[0137]

[0138]

[0139]
[0140]

[0141]

SIHS31 10-2014-0006707

H| 2.

3t7] ke bR BAIEE FFES QA 54 TAEFZ ALESIAL, 317] gEH o2 ZAEHE SEES 99 =
Al CHER AFE3}aL, 2-TNATA(4,4',4"-tris(N-naphthalen-2-y1)-N-phenylamino)-triphenylamine) 9
% =2 % AFE3}aL, o-NPD(N,N'-di(naphthalene-1-yl)-N,N'-diphenylbenzidine) S A-&I+4%5 2= AL}
of, a3 e 725 ze F7IEHLAE AASFA T IT0/2-TNATA(80 nm)/ a -NPD(30 nm)/3}eEbtsheh=
c(30 nm)/Alqs(30nm)/LiF(0.5nm)/Al(60nm).

m1o
o
o

o ==+ 3 (Corning)A}2 15&2/cm2(IOOOA) ITO 27195 50mm x 50mm x 0.7mm 7|2 ZHE}A oAM=, o]
AxaRIAAFHR 7% SHFAA 4 1w TS 27 AAHE T F, 307 5 UV LE}AAE St
ARESIATE. A7) 71k Aol 2-TNATAE 3 F&3ke] 80 nm 419 A¥FASES FAsNY. 7] 4354
= AH, a-NPDE ZF F28}e] 30nm Tﬂﬂ-‘ﬂ Xé%?%%% AT, A7 AE3FET A 884 a®
BEAE = 35E 9 gehy o2 FAEE JRE(EEE:10%0)S AF SFske] 30nm FAQ ©HESES dASY
o o]F, AV WgE Aol AlgstdES 30nm«] FAZ AF3Faete ARFESTE AU, A7 A
2542 AR LiF0.5nm(AAFEYZ)# Al 60m(AAE)E &x1H oz AFZdele], a7 [ASTETE)] 9
BEAIE vhe) e [ FARE AZSUT. olE HlwAE 28kal g,
<§]_6]—}\1 > <§},81—}\] b>

] o>

IR
B
/ n 3

2 A o 1~42.
A7) vl 1 FollA, aEF AW T2E FFE a il 7] Ao AR sleh] 1422 E*l He kgt
5% % 54 32E SFER 474 of&d A& Alflstus A7) wad 13 Fds WMo [10/2-

Kol
TNATA(80  nm)/ a-NPD(30  mnm)/[¢13} =2  Z2E  3FFE 142 F 6‘}1/}+§}§§ E¢(10%)1(30
nm)/Alqs(30nm) /LiF(0.5nm) /Al (60nm) &] TZ & Zte F71E3F 245 AZ3AT. ol& Zz AE1 WA 4282

gt

Bkl vugEL, 2 R BF 1-429 EF 5497}

HRAE 1, 2 2 AE 1~429| )3}, Keithleysourcemeter"2400", KONIKA MINOLTA "CS-2000"& o]-&3}o] kg
x, wdad, WRvas 47 AJrkste, 2 AFRE sl [(ARTGH 1A JERIT. 3] AEES
511~517nm HeoNA 54 o] A gk-s B S
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[0142]

[0143]

[A3ET(F)]
- S CP. V [ed/m] [cd/A] [nm]
HWHE 1 a # B.72 2372 23.7 511
HWHE 2 b c 6.41 2813 28.1 513
1 1 - 5.3 5382 53.82 511
2 2 . 5.4 3212 32.12 513
5 3 . 5.5 3354 33.54 515
4 4 " 5.1 5243 52.43 512
5 5 c 5.0 3416 54.16 516
B B o 5.2 3463 54.63 515
7 7 P 5.7 3310 33.1 515
8 8 g 5.3 3467 34.67 513
g g 5 5.5 3498 34.98 513
10 10 £ 5.5 3419 54.19 517
1 1 c 6.0 3334 93.34 515
12 12 c 5.8 3644 36.44 512
13 13 c 5.0 3408 34.08 518
14 14 c 5.9 3332 33.32 513
15 15 c 5.1 3565 35.65 513
16 16 " 5.2 3465 34.65 511
17 17 . 5.2 3539 35.99 511
18 18 . 5.5 3354 33.54 512
19 19 - 5.1 3383 53.83 515
20 20 “ 5.0 3547 35.47 513
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SIH=31 10-2014-0006707

21 21 c 5.7 3473 34.73 513
22 22 c 5.8 34bb 34.65 516
23 23 c 5.5 3437 34.37 513
24 24 c B 3320 952 h1l4
25 25 c 5.2 3203 32.03 513
26 26 c h.4 3496 34.98 h1b
aF Wi @ 5 3560 Glas) Bl
28 28 c b3 3216 B h1b
29 29 c 5.8 3496 34.96 517
30 30 c 5:5 3566 35.55 Bl
31 31 @ o] 3405 34.05 513
32 32 c 57 3285 32.85 513
33 g3 i B 3318 33.18 BT
34 34 c 5.4 3295 32.95 511
35 35 & 53 303 St 512
36 36 c 5.6 3258 32.58 517
37 37 & 5.9 32684 32.84 515
33 38 B 5.7 3470 34.7 514
39 39 c 5.1 3316 33.16 513
40 40 c 5.0 3414 34.14 jahls]
41 41 c 5,1, 3212 32.12 513
42 42 c 5 3413 34.13 516
[0144] A7) [ABET(RH) o= RE ERIE= viel o] ME 1 WA 42% HlwE 1, 29 Hste] e g 5EA4S
LHER AT
[0145]
[0146] Brte 2: HUBE 1, 2, 2ABE 1~ 429 &% 54 B}
[0147] HZ 1, 2 % MZ 1 ~ 420 th3}e], ENC technologyAte] LTS-1004AC +HEAFXE o]&3te] 3000 nitE
Z[Eo® o] 97%ol Edele AIZLE AASAsY, 1 ARE d] [A4xT R 1ol e AT
[0148] [AeET(F)]
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TAE cHE =5
HE No sets e
No. No. Time [Hours]
H R4 1 a c 2
HWHE 2 b c 65
1 1 " %
2 2 " 95
3 3 é 108 23 23 . 110
4 4 c g7 24 24 B 100
B B & 93 i 2 . 104
6 6 c 107 26 26 @ 108
? 7 c 112 27 27 c 115
i g c a7 28 28 c 109
9 9 ¢ 92 29 29 c 118
10 10 g 116 30 30 c 107
11 11 c 100 31 31 - 102
12 12 c 118 2 32 " 105
13 13 c 106 33 33 - a7
14 14 c 95 34 34 " 108
15 15 c 110 6 i @ 106
16 16 " 112 36 36 & 104
17 17 " 114 37 37 & 116
13 18 " 101 38 38 & 101
19 19 & 113 39 39 = %
20 20 & 115 40 40 & a3
21 21 " 94 41 41 . 95
22 22 & 115 4 42 = 29
[0149]
[0150] 71 [AdEL ()] Z5E e vkeh o] AlE 1 WA 42% HlulE 1, 20 Hlste] & ¢ SA4S
LER AT
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