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[0054]
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[0057]

Ar1halide

THF-H20

THF, 1.0eq)Z did
ghE-ds H7E & Ela
o dE A FFH
98g(80%) S A|Z3}A T},

A BEE [6-2]19 A=

w

t

EfZ22-1,3,5-Egold
Hﬂoﬂ/ﬂ 0C=Z uyksigitt. #ld vlaulg BH2wlo]= 97.93ml (IM solution in
S AdlG o] 140 masie.

L ¥reZal Ao 3EE [6-1] 98g(433.51mmol,

6]

6-4

%‘IET'/I:E— A= skl

2vg, s 0100}04

1.0eq),
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100g(542.27mmol ,
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Loeq), FHEESS SR
IN-sfo] = 2 F R o= g ol
z3e] Mel7ka elststa,

<A geE [6-1]

AL vlavgos dx

AAagskste] WA aLA 2

[1,1'-¥]#d]-4-¢ B4 A 90.14g (455.19mmol ,
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[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

SS=50dl 10-2001425

1.05eq), S-sHEZS =28 785m1(8ml/g)S EUsta AR 7oA 5072 wualant. 50CoA HEEY
~(Egedz~a)  Z2H0) 10g(8.67mmol,  0.02 23 FHSF 200mlel EEGIIEUOE
119.83g(867.03mmol, 2.0eq)S ol YolxE F WAl RHEATH WSl s Aertx]  WYrhale
Asielty. nAE MEYE, SHTFE AFSGT. EFAS ol &ste] AAAGS st wA A9 FIHAl 3}
5 [6-2] 96g(65%)S Axa8liTt.

A 3E [6-3]19 A=

L whgZekaTel = [6-2] 96g(279.22mmol, 1.0eq), (3-EER-5-FZZFd)R 2 98.54g(418.84mmol ,
1.5eq), 1,4-Tho]=A4k 770ml(8ml/g)S FYstar FA2EH7]NA 60CZ wdtslitl. 60TCAA HEZIA(EE
HdEx~3) Z24E(0) 6.45¢(5.58mmol, 0.02eq)S ¥l 7S 150mlol EZE}F7HEMO]E 57.89g(418.84mmol,
1.5eq) S Fo] HolF & Al 37 wdtelgitt, W-gHS AL7A] Yaste] o Rsiir. 2AE HELE, 5
T2 AHsAn. EFAE ol &ste] AEAE st n A FHA 3= [6-3] 83g(60%) = Al x=33Att.

A AFE (6419 A=
3L 9rgZEtaTd 35HE [6-3] 832(352.79mmol, 1.0eq), UlWlZ([b,d]F#-3-L]H 22t 78.53g(370.43mmol ,
1.05eq), F-FEHIEZS =2 F S 800ml (10ml/g) S FUstm 2B 7oA 50CE wukslgtl. 50CoA] HEZ
ZI~(EgddyExsd)  ZEH0)  8.15¢(7.06mmol, 0.0
42.33g(1058.36mmol, 3.0eq) S = Holx= F b %
Asiet. nAE WEeLdE, SHTFE AFHST. EF4
S5 [6-4] 124g(60%)S A %33},

S da FHS 160mlel  FAFJIEF
Foawslgnh.  wedlg A7 @zs
[e]
=

ol &3stel AAgs} o] mAA e F3HA 3}

A S3HE [6-5]19] A=

3L ¥kgZ et~ 313E [6-4] 124g(211.58mmol, 1.0eq), 4,4,4',4',5,5,5',5'-SEHE-2 2'-bi(1,3,2-U =
AR el) 69.84g(275.05mm01, 1.3eq), FIHEZS| =2 FH 1000m1(8ml/g), ZelgEolAH ol E
1.43g(6.35mmol, 0.03eq), ANAE=FEX 6.05g(12.69mmol, 0.06eq), EEFFOFAIEHO|E 62.3g(634.73mmol, 3.0eq)=
Fdstar AA&FEH710A 2417 35 ket WS H271A] WZhste] tEEEde, SRFE AFHSE
At FEE mladlgoe R Adxste] AejgbA oFeta, AFfAE Y 5 F oME, kS o] &3k
A A7 stete] m YA e F7HAl shekE [6-5] 98g(80%) = Alx=3t3Att.

33tE [6]19 A=

1IL wrs-Zetagd) 31E [6-5] 15g(22.14mmol, 1.0eq), 2-EE2X &Y 2.32ml(24.35mmol, 1.leq), F-FHE
g =2 Fe 450m1(30m1/g), ZE(2)oAEHOlE  0.1g(0.44mmol, 0.02eq), <AAFEA 0.42g(0.89mmol
0.04eq) S Fhe AAEY7 A 50CE wyratdtt. 50CoA =F5 90mlol] AAHZAE 14.1g(66.41mmol
3.0eq)S Fo] HolF ¥ 2/\17& S wrekivh. whEls HL7EA] WZbste] oFekqivt. AAE WYY E,
SR AHsT. FrHESSERFS o] &ste] AEAS st AN nAe EF F3HE [6] 11.13g
(80%)S A =3}t

33E [86]9 A=

1IL wrs-Zgtagd) 315 [6-5] 15g(22.14mmol, 1.0eq), 4-B.EF o]AH&Ed 5.07g(24.35mmol, 1.leq), T
HEZS| =2 Fe 450m1(30m1/g), 5 (2)olAEHIOIE 0.1g(0.44mmol, 0.02eq), N=XE2 0.42g(0.89mmol,
0.04eq) 8 FHstL H2FL7]A 50CE Wk, 50Tl S/F 90mlel A2HZAF 14.1g(66.41mmol,
3.0eq)S =o] YolE ¥ 2417 &7 whkskgith. WSS A7t %Zﬁm oAsigitt. nAE WEdE,
SHTE AU, ERAS o] &3st AAAsst] A A9 E7 SeE [86] 11.26g (75%) S A|=3181

}.
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SS90l 10-2001425

3I3E [96]9] A=

1L WgZ g0 335 [6-5] 15g(22.14mmol, 1.0eq), 2-B 2RI =™ 5.07g(24.35mmol, 1.leq), FFHE

3 =2 FE 450ml (30ml /g) JEJ—a'H(Z)O]'/H]Eﬂ o]E  0.1g(0.44mmol, 0.02eq), NAFEA 0.42g(0.89mm01,

0.0deq) S Tt AaEY7oA 50CE mytatgitt. 50CoA Z=FS 9omlol] A22E 14.1g(66.41mmol,

3.0eq) & T Yol F 24 i wkelgith. RES S ALK st oFsgltt. 1AE WYY,
(e}

<
5
THTE AHSAT. ERAS ol 88kl AAASE sto] AA Ao F4 shekE [96] 10.52g (70%) S Axs)

ik,

[RH&4 2]

Br
(HO)ZBQ
(o]
Ar1halide

Br
o D w0,
\h/ '
THF-H20
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[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

SS90l 10-2001425

[9H3-2] 1]3 &3 WHe= [1,1'-¥9d]-4-d T2 il 2-yxdald F25ks AFEste] Az 3%
[77-5] 10g(15.35mmol, 1.0eq), 3-B. 22X o|AF| &Y 3.51g(16.88mmol, 1l.leq)o & 3IA Ao &
[77] 7.9g (79%)& A =383t}

2
o
o o

[vH&-4 3]

Br

(HO)ZB‘Q
CI\ﬁN‘W/Q Cl g
'\5\‘

o o
B-B
o

Ar1halide

1-3

EE (119 A=

EUEE 2-FEE-4,6-1Hd-1,3,5-EFold S [9h22] 113 93 uhio
10g(16.62mmol, 1.0eq), 2-E2ZX3#Y 1.74ml1(18.29mmol, 1.leq) o & J A 11
(79%) 5 Al=3H3Tt.

)

HkS-2l 3] FYd WHoes Azt FIkAl 3sbE [1-3]  10g(16.62mmol, 1.0eq), 3-H 2RI
5 o] B2 313E [21] 7.35g (80%)S Al %8tQiTh.

e Al 3]13 Hgs W ow Az E7hA 3EE [1-3] 10g(16.62mmol, 1.0eq), 1-HZH o]A &
.8g(18.29mmol, 1.leq) o2 A ;Ao 54 33HE [61] 7.61g (76%)S A|=3}3IT).

Hke-Al 3] B wHom A xd F7HA] FTE [1-3] 10g(16.62mmol, 1.0eq), 4-H 2R o|AFHEd
.8g(18.29mmol, 1.leq) (18.29mmol, 1.leq) o2 A wAo] 237 3}3+E [81] 7.51g (75%)S A Z33 ).

SFE [121]9 A=

[WHS-2) 313 T3 WyHor AFI =7HA 33E [1-3] 10g(16.62mmol, 1.0eq), 6-HEE HUEZY
4.72g(18.29mmol, 1.leq) o2 A ;Ao 54 33HE [121] 7.05g (65%)& A|Z=3F3AT}.



[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

S=50ol 10-2001425

e [127]19 Ax

I IE T L

2 AR FA FE [1-3] 10g(16.62mmol, 1.0eq), 7-B2EIF=H
A mA el BA 8 [127] 7.01g (70%)S Az}

Br
o) BO 7 ¢ O
CI\WN\W/‘/‘ Hn® Br/©\rr( g OO s
NN —_— NN O
J Q)
451
J g

e
ng-Bgﬁ OB‘O Arthalide
SARLESNN < W o p@iial
(0]

IEE [45]9] A=

2,4-0([1,1'-19d]-4-d)-6-F22-1,3,5-Eo}d & SLEALR st [HFE2] 3]7 5d3 Wyoez Ax
3 =7HA) 3}EE [45-3] 10g(13.26mmol, 1.0eq), 4-B2E Y 1.44m1(14.59mmol, 1.leq) o2 31 1139

=7 3}8tE [45] 6.55g (70%)<S Al %38kt

(954 5]

Br
(Homa@ B(OH)Z
BrQ\WN\\p cl Br N\\(@ (o)
G oMY
t%j cl tfj
39-1 392

et o 0

o TrT

39-3

332 [39]9] A=

SR sl [WhaA 1]3 #dd WHem Axd FIHA

2-(3-B2RHd)-4 6-t)Hd-1,3,5-Egolzx&
-8 2298y 1.59m1(16.23mmol, 1.leq) o2 3 wAe] = 33

3182 [39-3] 10g(14.76mmol, 1.0eq), 3
B [39] 7.42g (80%)< A|%3}ich.
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[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

SS=50ol 10-2001425

[Wh2-2] 5]¢9} HL3 Wyo=w 313E [39-3] 10g(14.76mmol, 1.0eq), 3-B2ZEF=H 3.382(16.23mmol,
l.leq) o= 3 w9 54 3t [110] 7.21g (72%)S A=At

3EHE [120]1¢] AX

[Wk2-2] 5]¢9} HL3 WHo=z 313E [39-3] 10g(14.76mmol, 1.0eq), 4-B2ZEIF=H 3.382(16.23mmol,
l.leq) o2 A mA9] 54 33E [120] 7g (70%)S A=A}

EF At
#£ 2

B W 'Y MR (400 MHz, THF-do): & s/

= Q-TOF(M+)

1 8.40(dd, 1H), 8.18(dd, 4H), 8.07(d, 2H), 7.85(d, 1H), 7.79(m, 1H), 552
7.65~7.54(m, 4H), 7.41~7.16(m, 10H), 6.90(m, 1H)

) 8.99(d, 2H), 8.40~8.39(m, 3H), 8.07(d, 2H), 7.90~7.82(m, 8H), 652
7.65~7.41(m, 9H), 7.28~7.16(m, 3H), 6.90(m, 1H)

3 8.45~7.40(m, 3H), 8.07(d, 2H), 7.98~7.79(m, 8H), 7.65~7.41(m, 11H), 652
7.28~7.16(m, 3H), 6.90(m, 1H)

4 8.40(dd, 1H), 8.14(dd, 2H), 8.07(d, 2H), 7.85(d, 1H), 7.79(dd, 1H), 704
7.65~7.16(m, 24H), 6.90(m, 1H)

5 8.40(dd, 1H), 8.07(d, 2H), 7.85~7.75(m, 6H), 7.65~7.54(m, 4H), 704
7.42~7.15(m, 18H), 6.90(m, 1H)

6 8.40(dd, 1H), 8.18(dd, 2H), 8.07(d, 2H), 7.85~7.75(m, 4H), 628
7.65~7.56(m, 4H), 7.42~7.15(m, 14H), 6.90(m, 1H)

7 8.99(m, 1H), 8.40~8.39(m, 2H), 8.18(dd, 2H), 8.07(d, 2H), 7.90~7.79(m, |602
SH), 7.65~7.16(m, 13H), 6.90(m, 1H)

8 9.14(d, 1H), 8.60(dd, 1H), 8.40(dd, 1H), 8.32(dd, 1H), 8.18(dd, 2H), |629
8.07(d, 2H), 7.85~7.75(m, 4H), 7.65~7.16(m, 14H), 6.90(m, 1H)

9 8.42~8.40(m, 5H), 8.07(d, 2H), 7.85(d, 1H), 7.79(dd, 1H), 7.65~7.54(m, |580
A0, 7.41(m, 1H), 7.28~7.16(m, 7H), 6.90(m, 1H), 2.24(s, 6H)

10 8.83(dd, 2H), 8.40(dd, 1H), 8.18(dd, 2H), 8.07~8.02(m, 4H), 652
7.85~7.54(m, 11H), 7.41~7.16(m, 7H), 6.90(m, 1H)

11 8.89~8.83(m, 2H), 8.40(dd, 1H), 8.24(s, 1H), 8.18(dd, 2H), 652
8.07~8.00(m, 4H), 7.85~7.54(m, 10H), 7.41~7.16(m, 7H), 6.90(m, 1H)

12 8.40(dd, 1H), 8.18(dd, 2H), 8.07(d, 2H), 7.85~7.79(m, 4H), 642
7.65~7.54(m, 7H), 7.41~7.16(m, 9H), 6.90(m, 1H)

13 8.40(dd, 1H), 8.18(dd, 2H), 8.07(d, 2H), 7.85~7.56(m, 10H), 642
7.41~7.16(m, 10H), 6.90(m, 1H)

14 8.40~8.31(m, 3H), 8.18(dd, 2H), 8.07(d, 2H), 7.88~7.79(m, 3H), 658
7.70~7.16(m, 15H), 6.90(m, 1H)

15 8.40(dd, 1H), 8.18(dd, 2H), 8.07(d, 2H), 7.85~7.54(m, 11H), 642
7.41~7.16(m, 9H), 6.90(m, 1H)

16 8.40~7.35(m, 2H), 8.18(dd, 2H), 8.07(d, 2H), 7.90~7.54(m, 10H), 658
7.42~7.16(m, 9H), 6.90(m, I1H)

17 8.40(dd, 1H), 8.18(dd, 2H), 8.07(d, 2H), 7.85~7.77(m, 4H), 668
7.67~7.53(m, 6H), 7.45~7.41(m, 4H), 7.31~7.16(m, 6H), 6.90(m, 1H),
1.62(s, 6H)

18 8.40(dd, 1H), 8.18(dd, 2H), 8.07(d, 2H), 7.85~7.77(m, 4H), 792
7.67~7.53(m, 6H), 7.41~7.16(m, 16H), 7.01(dd, 4H), 6.90(m, 1H)

19 8.§O(dd, 1H), 8.18(dd, 2H), 8.07(d, 2H), 7.85~7.06(m, 28H), 6.90(m, 790
1H
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20 8.18(dd, 4H), 8.07(d, 2H), 7.85~7.79(m, 2H), 7.65~7.54(m, 4H), 566
7.41~7.16(m, 10H), 7.00(dd, 1H), 2.43(s, 3H)

21 9.14(d, 1H), 8.60(dd, 1H), 8.32(m, 1H), 8.18(dd, 4H), 7.85~7.79(m, 552
2H), 7.65(dd, 1H), 7.56~7.22(m, 14H)

22 9.14(d, 1H), 8.99(m, 2H), 8.60(dd, 1H), 8.39~8.32(m, 3H), 7.90~7.79(m, |652
8H), 7.65(dd, 1H), 7.56~7.47(m, 10H), 7.28~7.22(m, 2H)

23 9.14(d, 1H), 8.60(dd, 1H), 8.45(m, 2H), 8.32(m, 1H), 7.98~7.94(m, 4H), |652
7.85~7.79(m, 4H), 7.65(dd, 1H), 7.56~7.45(m, 12H), 7.28~7.22(m, 2H)

24 9.14(d, 1H), 8.60(dd, 1H), 8.32(m, 1H), 8.14(dd, 2H), 7.85(d, 1H), 704
7.79(dd, 1H), 7.60~7.22(m, 25H)

25 9.14(d, 1H), 8.60(dd, 1H), 8.32(m, 1H), 7.85~7.75(m, 6H), 7.65(dd, 704
1H), 7.56~7.15(m, 22H)

2% 9..27(s, 1H), 9.18(s, 1H), 9.16(s, 1H), 8.98(d, 2H), 8.92(d, 2H), 628
8.67(d, 1H), 8.38(s, 1H), 8.30~8.12(m, 4H), 7.99~7.93(m, 3H), 7.81(d,
2H), 7.69~7.40(m, 10H)

27 9.34(s, 1), 9.19(s, 1), 8.80(d, 1H), 8.59~8.52(m, 2H), 8.38(d, 2H), |602
8.10~7.99(m, 5H), 7.85(d, 1H), 7.76~7.42(m, 13H)

28 9.34(s, 2H), 8.80(d, 2H), 8.52(d, 2H), 8.38(d, 2H), 8.05~7.95(m, 4H), |629
7.85(d, 1H), 7.76~7.35(m, 14H)

29 8.99(s, 1H), 8.62(d, 4H), 8.06~7.99(m, 3H), 7.85(d, 1H), 7.76~7.74(m, |594
5H), 7.48~7.34(m, 7H), 2.63(s, 3H), 2.44(s, 6H)

30 9.34(s, 1M), 9.03(d, 2H), 8.80(d, 1H), 8.52(d, 1H), 8.38(d, 2H), 652
8.22(d, 2H), 8.05~7.85(m, 8H), 7.76~7.42(m, 11H)

31 9.34(s, 1H), 9.09~9.03(m, 2H), 8.80(d, 1H), 8.52(d, 1H), 8.44~8.38(m, |652
3H), 8.22~8.20(m, 2H), 8.05~7.42(m, 18H)

32 9.34(s, 1H), 8.80(d, 1H), 8.52(d, 1H), 8.38(s, 2H), 8.05~7.99(m, 4H), |642
7.85(s, 2H), 7.76~7.61(m, 10H), 7.51~7.42(m, 5H)

33 9.34(s, 1H), 8.80(d, 1H), 8.52(d, 1H), 8.38(s, 2H), 7.99~7.85(m, 6H), |642
7.76~7.61(m, 9H), 7.51~7.42(m, 6H)

34 9.34(s, 1), 8.80(d, 1), 8.55~8.51(m, 3H), 8.38(s, 2H), 8.05~7.99(m, |658
3H), 7.90~7.85(m, 2H), 7.76~7.42(m, 14H)

35 9.34(s, 1H), 8.80(d, 1H), 8.52(d, 1H), 8.38(s, 2H), 8.05~7.99(m, 3H), |642
7.91~7.61(m, 13H), 7.51~7.42(m, 5H)

36 9.34(s, 1H), 8.80(d, 1H), 8.55~8.52(m, 2H), 8.38(s, 2H), 8.10~7.85(m, |658
7H), 7.76~7.42(m, 13H)

37 9.34(s, 1H), 8.80(d, 1H), 8.52(d, 1H), 8.38(s, 2H), 8.05~7.97(m, 4H), |668
7.87~7.85(m, 2H), 7.76~7.61(m, 10H), 7.51~7.38(m, 5H), 1.82(s, 6H)

38 9.34(s, 1H), 8.80(d, 1H), 8.52(d, 1H), 8.38(s, 2H), 8.05~7.97(m, 4H), |792
7.87~7.85(m, 2H), 7.76~7.36(m, 21H), 7.21(s, 4H)

39 9.34(s, 1H), 8.80(d, 1H), 8.52(d, 1H), 8.38~8.34(m, 5H), 8.05~7.99(m, |628
2H), 7.85~7.42(m, 18H)

40 8.38(s, 4H), 8.05~7.99(m, 3H), 7.85(d, 1H), 7.76~7.74(m, 5H), 580
7.61~7.42(m, 8H), 7.18(d, 1H), 3.24(s, 3H), 2.63(s, 3H)

41 8.85(d, 2H), 8.38(s, 4H), 8.09~7.99(m, 4H), 7.85(d, 1H), 7.76~7.74(m, |552
5H), 7.61~7.42(m, 8H)

42 9.19(s, 2H), 8.85(d, 2H), 8.59(d, 2H), 8.10~7.99(m, 10H), 7.85(d, 1H), |652
7.76~7.69(m, 9H), 7.48~7.42(m, 2H)

43 8.85(d, 2H), 8.65(d, 2H), 8.18~7.99(m, 10H), 7.85(d, 1H), 7.76~7.65(m, |652
11H), 7.48~7.42(m, 2H)

44 8.85(d, 2H), 8.34(d, 2H), 8.09~7.99(m, 4H), 7.85~7.42(m, 24H) 704

45 8.85(d, 2H), 8.09~7.95(m, 8H), 7.85(d, 1H), 7.76~7.74(m, 5H), 704
7.61~7.35(m, 16H)

46 8.85(d, 2H), 8.38(d, 2H), 8.09~7.95(m, 6H), 7.85(d, 1H), 7.76~7.74(m, |628
5H), 7.61~7.35(m, 12H)

47 9.19(s, 1H), 8.85(d, 2H), 8.59(d, 1H), 8.38(d, 2H), 8.10~7.99(m, 7H), |602
7.85(d, 1H), 7.76~7.61(m, 9H), 7.51~7.42(m, 3H)

48 9.34(s, 1H), 8.85~8.80(m, 3H), 8.52(d, 1H), 8.38(d, 2H), 8.09~7.95(m, |629
6H), 7.85(d, 1H), 7.76~7.35(m, 13H)

49 8.85(d, 2H), 8.62(d, 4H), 8.09~7.99(m, 4H), 7.85(d, 1H), 7.76~7.74(m, |580
5H), 7.48~7.39(m, 6H), 2.44(s, 6H)

50 9.03(d, 2H), 8.85(d, 2H), 8.38(d, 2H), 8.22(d, 2H), 8.09~7.85(m, 10H), |652

7.76~7.74(m, 5H), 7.61(t, 2H), 7.51~7.42(m, 3H)
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51 9.99~9.03(m, 2H), 8.85(d, 2H), 8.44~8.38(m, 3H), 8.22~8.10(m, 2H), 652
8.09~7.74(m, 14H), 7.61(t, 2H), 7.51~7.42(m, 3H)

52 8.85(d, 2H), 8.38(d, 2H), 8.09~7.99(m, 6H), 7.85(d, 2H), 7.76~7.74(m, |642
7H), 7.61(t, 2H), 7.51~7.42(m, 5H)

53 8.76(d, 2H), 8.29(d, 2H), 7.98~7.76(m, 8H), 7.67~7.63(m, 6H), 7.52(t, |642
2H), 7.42~7.31(m, 6H)

54 8.76(d, 2H), 8.46~8.42(m, 2H), 8.29(d, 2H), 7.98~7.88(m, 5H), 658
7.81~7.76(m, 2H), 7.67~7.31(m, 13H)

55 8.76(d, 2H), 8.29(d, 2H), 7.98~7.88(m, 5H), 7.82~7.63(m, 10H), 7.52(m, |642
2H), 7.42~7.31(m, 5H)

56 8.76(d, 2H), 8.46(d, 1H), 8.29(d, 2H), 7.98~7.88(m, 9H), 7.65~7.63(m, |658
5H), 7.53~7.31(m, 7H)

57 8.76(d, 2H), 8.29(d, 2H), 7.98~7.88(m, 6H), 7.78(s, 1H), 7.76(d, 1H), |668
7.67~7.62(m, 6H), 7.56~7.52(m, 3H), 7.42~7.31(m, 5H)

58 8.76(d, 2H), 8.29(d, 2H), 7.98~7.86(m, 6H), 7.78(s, 1H), 7.76(d, 1H), |792
7.67~7.62(m, 6H), 7.56~7.52(m, 3H), 7.42~7.26(m, 11H), 7.56~7.51(m,
41)

59 8.76(d, 2H), 8.29(d, 2H), 7.98~7.63(m, 14H), 7.58~7.15(m, 16H) 790

60 8.29(m, 4H), 7.96~7.88(m, 2H), 7.76(d, 1H), 7.68~7.63(m, 7H), 7.52(m, |580
4H), 7.42~7.31(m, 4H), 2.54(s, 6H)

61 8.43(d, 1H), 8.29(m, 4H), 8.18(s, 2H), 7.96~7.88(m, 3H), 7.76~7.62(m, |602
5H), 7.52~7.31(m, 10H), 7.11(d, 1H)

62 9.11(s, 1H), 8.51(d, 1H), 8.43(d, 1H), 8.18(s, 2H), 8.01~7.88(m, 10H), |702
7.76~7.31(m, 14H), 7.11(d, 1H)

63 8.56(d, 2H), 8.43(d, 1H), 8.18(s, 2H), 8.09~7.88(m, 9H), 7.76~7.31(m, |702
15H), 7.11(d, 1H)

64 8.43(d, 1H), 8.25(d, 2H), 8.18(s, 2H), 7.96~7.88(m, 3H), 7.76~7.31(m, |754
25H), 7.11(d, 1H)

65 8.43(d, 1H), 8.18(s, 2H), 7.96~7.84(m, 7H), 7.76~7.62(m, 5H), 754
7.51~7.31(m, 18H) 7.11(d, 1H)

66 8.43(d, 1H), 8.29(d, 2H), 8.18(s, 2H), 7.96~7.84(m, 5H), 7.76~7.62(m, |678
5H), 7.52~7.31(m, 14H) 7.11(d, 1H)

67 9.11(s, 1H), 8.48(d, 1H), 8.43(d, 1H), 8.29(d, 2H), 8.18(s, 2H), 652
8.01~7.88(m, 6H), 7.76~7.31(m, 14H), 7.11(d, 1H)

68 8.43(d, 1H), 8.29(d, 2H), 8.18(s, 2H), 7.93~7.62(m, 12H), 7.52~7.31(m, 692
100), 7.11(d, 1H)

69 8.43(d, 1H), 8.29(d, 2H), 8.18(s, 2H), 7.96~7.86(m, 5H), 7.78~7.62(m, |718
7H), 7.56~7.31(m, 10H), 7.11(d, 1H), 1.73(s, 6H)

70 8.43(d, 1H), 8.29(d, 4H), 8.18(s, 2H), 7.96~7.86(m, 5H), 7.73~7.62(m, |678
SH), 7.52~7.31(m, 12H), 7.11(d, 1H)

71 8.89(s, 1H), 8.29(d, 4H), 8.18(s, 2H), 7.96~7.88(m, 3H), 7.76~7.62(m, |602
6H), 7.52~7.31(m, 10H)

72 9.08(d, 2H), 8.89(s, 1H), 8.48(d, 2H), 8.18(s, 2H), 8.01~7.83(m, 9H), |702
7.76~7.31(m, 14H)

73 8.89(s, 1H), 8.56(d, 2H), 8.18(s, 2H), 8.03~7.88(m, 9H), 7.76~7.31(m, |702
16H)

74 8.89(s, 1H), 8.25(d, 2H), 8.18(s, 2H), 7.96~7.88(m, 3H), 7.76~7.31(m, |754
26H)

75 8.89(s, 1H), 8.18(s, 2H), 7.96~7.84(m, 7H), 7.76~7.65(m, 6H), 754
7.52~7.24(m, 18H)

76 8.89(s, 1H), 8.29(d, 2H), 8.18(s, 2H), 7.96~7.84(m, 5H), 7.76~7.62(m, |678
6H), 7.52~7.24(m, 14H)

77 9.08(s, 1H), 8.89(s, 1H), 8.48(d, 1H), 8.29(d, 2H), 8.18(s, 2H), 652
8.01~7.88(m, 6H), 7.76~7.31(m, 15H)

78 8.89(s, 1H), 8.29(d, 2H), 8.18(s, 2H), 7.96~7.62(m, 13H), 7.52~7.31(m, |692
10H)

79 8.78(s, 1H), 8.18(d, 2H), 8.07(s, 2H), 7.85~7.77(m, 5H), 7.67~7.53(m, |718
8H), 7.45~7.18(m, 10H), 1.62(s, 6H)

80 8.78(s, 1H), 8.18~8.07(m, 7H), 7.85~7.79(m, 3H), 7.65~7.22(m, 19H) 678

81 8.77(s, 1H), 8.33(s, 1H), 8.18(d, 4H), 7.85~7.79(m, 3H), 7.66~7.65(m, |602
2H), 7.56~7.54(m, 5H), 7.41~7.22(m, 10H)

82 8.99(s, 2H), 8.77(s, 1H), 8.39~8.33(m, 3H), 7.90~7.79(m, 9H), 702

7.66~7.65(m, 2H), 7.56~7.22(m, 13H)
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83 8.77(s, 1H), 8.45(d, 2H), 8.33(s, 1H), 7.98~7.94(m, 4H), 7.85~7.79(m, |702
5H), 7.66~7.65(m, 2H), 7.56~7.22(m, 15H)

84 8.77(s, 1H), 8.33(s, 1H), 8.14(d, 2H), 7.85~7.79(m, 3H), 7.66~7.22(m, |754
27H)

85 8.77(s, 1), 8.33(s, 1H), 7.85~7.79(m, 7H), 7.66~7.65(m, 2H), 754
7.56~7.54(m, 5H), 7.42~7.22(m, 18H)

86 8.77(s, 1H), 8.33(s, 1H), 8.18(d, 2H), 7.85~7.79(m, 5H), 7.66~7.65(m, |678
2H), 7.56~7.54(m, 5H), 7.42~7.22(m, 14H)

87 8.99(s, 1), 8.77(s, 1), 8.39(d, 1H), 8.33(s, 1H), 8.18(d, 2H), 652
7.89~7.79(m, 6H), 7.66~7.65(m, 2H), 7.56~7.22(m, 14H)

88 8.77(s, 1H), 8.33(s, 1), 8.18(d, 2H), 7.89~7.71(m, 8H), 7.66~7.54(m, |692
6H), 7.41~7.22(m, 10H)

89 8.77(s, 1H), 8.33(s, 1H), 8.18(d, 2H), 7.85~7.77(m, 5H), 7.67~7.65(m, |[718
3H), 7.56~7.53(m, 6H), 7.41~7.22(m, 10H), 1.62(s, 6H)

90 8.77(s, 1H), 8.33(s, 1H), 8.18~8.14(m, 5H), 7.85~7.79(m, 3H), 678
7.66~7.22(m, 20H),

91 8.18(d, 4H), 8.07~7.96(m, 4H), 7.88~7.79(m, 3H), 7.65~7.22(m, 15H) 602

92 8.99(s, 2H), 8.39(d, 2H), 8.07~7.79(m, 13H), 7.68~7.49(m, 10H), 702
7.28~7.22(m, 3H)

93 8.45(d, 20), 8.07~7.79(m, 13H), 7.68~7.45(m, 12H), 7.28~7.22(m, 3H) 702

94 8.14(d, 2H), 8.07(s, 2H), 8.01~7.96(m, 2H), 7.88~7.79(m, 3H), 754
7.65~7.22(m, 25H)

95 8.07(s, 2H), 8.01~7.96(m, 2H), 7.88~7.22(m, 30H) 754

96 8.18(d, 2H), 8.07(s, 2H), 8.01~7.96(m, 2H), 7.88~7.22(m, 24H) 678

97 8.99(s, 1H), 8.39(d, 1H), 8.18(d, 2H), 8.07~7.79(m, 10H), 7.68~7.22(m, |652
14H)

98 8.18(d, 2H), 8.07~7.22(m, 26H) 692

99 8.18(d, 2H), 8.07(s, 2H), 8.01~7.96(m, 2H), 7.88~7.79(m, 5H), 718
7.68~7.41(m, 11H), 7.31~7.22(m, 6H), 1.62(s, 6H)

100 8.18~7.96(m, 9H), 7.88~7.79(m, 3H), 7.68~7.22(m, 18H) 678

101 8.47(s, 1H), 8.18~8.12(m, 5H), 7.96(d, 1H), 7.88~7.79(m, 3H), 602
7.68~7.65(m, 2H), 7.56~7.22(m, 14H)

102 8.99(s, 2H), 8.47(s, 1), 8.39(d, 2H), 8.12(s, 1H), 7.96~7.79(m, 10H), |702
7.68~7.65(m, 2H), 7.56~7.49(m, 10H), 7.28~7.22(m, 2H)

103 8.47~8.45(m, 3H), 8.12(s, 1H), 7.96~7.79(m, 10H), 7.68~7.65(m, 2H), 702
7.56~7.45(m, 12H), 7.28~7.22(m, 2H)

104 8.47(s, 1H), 8.14~8.12(m, 3H), 7.96(d, 1H), 7.88~7.79(m, 3H), 754
7.68~7.22(m, 26H)

105 8.47(s, 1), 8.12(s, 1H), 7.96(d, 1H), 7.88~7.65(m, 9H), 7.56~7.15(m, |754
22H)

106 8.47(s, 1H), 8.18(m, 3H), 7.96(d, 1H), 7.88~7.65(m, 7H), 7.56~7.15(m, |678
18H)

107 8.99(s, 1H), 8.47(s, 1H), 8.39(d, 1H), 8.18~8.12(m, 3H), 7.96~7.79(m, |652
7H), 7.68~7.65(m, 2H), 7.56~7.41(m, 10H), 7.31~7.22(m, 3H)

108 8.47(s, 1H), 8.18~8.12(m, 3H), 7.96(d, 1H), 7.88~7.65(m, 8H), 692
7.56~7.41(m, 9H), 7.31~7.22(m, 6H)

109 8.47(s, 1H), 8.18~8.12(m, 3H), 7.96(d, 1H), 7.88~7.77(m, 5H), 718
7.68~7.65(m, 3H), 7.56~7.41(m, 10H), 7.31~7.18(m, 5H), 1.62(s, 6H)

110 8.47(s, 1H), 8.18~8.12(m, 6H), 7.96(d, 1H), 7.88~7.79(m, 3H), 678
7.68~7.22(m, 19H)

111 8.79(d, 1H), 8.18(d, 4H), 7.96(d, 1H), 7.88~7.79(m, 3H), 7.68~7.65(m, |602
2H), 7.56~7.22(m, 15H)

112 8.99(s, 2H), 8.79(d, 1H), 8.39(d, 2H), 7.96~7.79(m, 10H), 7.68~7.65(m, |702
2H), 7.56~7.49(m, 10H), 7.38(d, 1H), 7.28~7.22(m, 2H)

113 8.79(d, 1H), 8.45(m, 2H), 7.98~7.79(m, 10H), 7.68~7.65(m, 2H), 702
7.56~7.38(m, 13H), 7.28~7.22(m, 2H)

114 8.79(d, 1H), 8.14(d, 2H), 7.96(d, 1H), 7.88~7.79(m, 3H), 7.68~7.22(m, |754
27H)

115 8.79(d, 1H), 7.96(d, 1H), 7.88~7.65(m, 9H), 7.56~7.22(m, 23H) 754

116 8.79(d, 1H), 8.18(d, 2H), 7.96(d, 1H), 7.88~7.65(m, 7H), 7.56~7.22(m, |678
19H)
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117 8.99(s, 1H), 8.79(d, 1H), 8.39(d, 1H), 8.18(d, 2H), 7.96~7.79(m, 7H), |652
7.68~7.65(m, 2H), 7.56~7.22(m, 14H)

118 8.79(d, 1H), 8.18(d, 2H), 7.96(d, 1H), 7.88~7.65(m, 8H), 7.56~7.22(m, |692
16H)

119 8.79(d, 1H), 8.18(d, 2H), 7.96(d, 1H), 7.88~7.77(m, 5H), 7.68~7.65(m, |718
3H), 7.56~7.22(m, 16H), 1.62(s, 6H)

120 8.79(d, 1H), 8.18~8.14(m, 5H), 7.96(d, 1H), 7.88~7.79(m, 3H), 678
7.68~7.22(m, 20H)

121 8.18(d, 4H), 8.07(s, 2H), 7.96(d, 1H), 7.88~7.79(m, 4H), 7.68~7.22(m, |652
17H)

122 8.81(s, 1H), 8.35(d, 1H), 8.18(d, 4H), 7.88~7.79(m, 4H), 7.67~7.65(t, |602
2H), 7.56~7.54(m, 5H), 7.41~7.22(m, 9H)

123 8.81(s, 1H), 8.35(d, 1H), 8.18(d, 4H), 7.85(d, 1H), 7.79(d, 1H), 602
7.67~7.65(t, 2H), 7.56~7.22(m, 16H)

124 8.81(s, 1H), 8.35(d, 1H), 8.18(d, 4H), 7.99(s, 1H), 7.85~7.65(m, 5H), [602
7.56~7.54(m, 5H), 7.41~7.22(m, 9H)

125 8.73(d, 1H), 8.28(d, 1H), 8.18(d, 4H), 8.11(d, 1H), 7.94(d, 1H), 602
7.85~7.79(m, 3H), 7.65(d, 1H), 7.56~7.22(m, 14H)

126 8.73(d, 1H), 8.28(d, 1H), 8.18(d, 4H), 8.11(d, 1H), 7.92~7.79(m, 3H), |602
7.65(d, 1H), 7.56~7.22(m, 15H)

127 8.73(d, 1H), 8.28(d, 1H), 8.18~8.17(m, 5H), 8.02(d, 1H), 7.85~7.79(m, |602
2H), 7.65(d, 1H), 7.56~7.22(m, 14H)

128 8.22~8.14(m, 6H), 8.03(d, 1H), 7.89~7.79(m, 3H), 7.65(d, 1H), 616
7.56~7.54(m, 5H), 7.41~7.22(m, 8H), 7.02(d, 1H), 2.43(s, 3H)

129 8.73(d, 1H), 8.28(d, 1H), 8.18(d, 2H), 8.11(d, 1H), 7.94(d, 1H), 678
7.80~7.75(m, 5H), 7.65(d, 1H), 7.56~7.22(m, 18H)

130 8.73(d, 1H), 8.28(d, 1H), 8.18(d, 4H), 8.11(d, 1H), 7.92~7.75(m, 5H), |678
7.65(d, 1H), 7.56~7.22(m, 17H)

[0102] Had) 33E
[0103] <8}8HA] p> <382 o>

[0104]
[0105] <3}atal o> <3}3H2] e>
3D Q f&
O -
T/S’ °N,§~

[0106]
[0107] Hlmd 1
[0108] 3t7] 3}ehal (2 FAHEE EE 2 % JN TAER ARSI, §7] 33 g2 FAEHE 3EE o2

3
HERZ ARESFaL, 2-TNATA(4,4" ,4” —-tris(N-naphthalen-2-yl)-N-phenylamino)-triphenylamine)<
TY95 EZE AFESaL, o -NPD(N,N’ -di(naphthalene-1-y1)-N,N’ -diphenylbenzidine) S A&TF%$3 &
of &3t #E x5 Ze F7EFAAE AFEITE: 1T0/2-TNATA(60 nm)/ a-NPD(30 nm)/ 3}gt
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[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

SS=50l 10-2001425

frri 7 (Corning)AHe] 15Q/cn’ (1000A) IT0 2] 71¥S 25 mn x 25 mm x 0.7 mm=L7] & ZabA ofHE
ojaxrd UFI £ & HolA ZF 167 Fot 253 AR 5, 308 ¢ IV oF Al Skl ARSI
471 718 gl 2-INATAS Z& S&ete] 60 nn 719 AeFdsS AT, A7) AeFds A,
a-NPDE W& S&8He] 30 nm TS BerEssS FAsNAT. A7 Aeads Aol sty (7 FAEE
shehe B sheby g2 FAE e e (=8 athE A 7] kg s, o

S 7] wagE Aol Algy SHEES 25 me F
Z Ao Lig 1 m(AAFYZ)3 Al 100 m(AAE)E £x12 o7 A FE2e}d]

7EFaAE Az olE WaAlE 1olehar g

<54 > <#st4) o>

CO " @
OQ %‘O NQCN

<BCP> <Alg3>

Hl®d 2~5

71 vlate] 1 5, MR 55 SFE Alg3 diilel] A7) SE b, ¢, d 2 e & 727 2185, U 22
T2E b= §)UFAE A2t 1T0/2-TNATA(60 nm)/a—NPD(SO m)/ SFE f + 332 g(30 nm)/3}
SHE b, ¢, d == e (25 nm)/Liq(1 nm)/ A1(100 nm)

471 e b & ARgstal A Alds setE= A7) BCP Smm & AT A

o
= o
Hlate] 13 $Ag WHoR 7] Hd AXE AxEqh. ol& Hlale] 6 o#kal gt

o
2
to
_OL
=
rir
oz
)

AN 1 ~11

AR FHFOR AGHE Alg3 Ul A7) E 1o vehd el 2ol F4E 83
127, 6, 77, 86, 96 & $8 A B AR A4 £EFOR A7 o g
3 AT gEo §78 :

= 1, 21, 45, 61, 81, 121,
S AlQlstae 7] vlate] 1
WFaaE Alzste] 30 JERRIY. ol E ZH7E AAlel 1 WiH] 11 Sha

Lo



[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

SS90l 10-2001425

AA 12 ~ 14

A AdFoR AgEE F3E BP & 7] ® 19 /AMAlE SFFE 39, 110, 120 55 53 HAA AAHS AA
AT AP oZ 247 o] &3t S ALty 47| Hluld 6 I FUS WHOR {FU|UFLAE AxS %
of JefSlth.  olE Zbz} AA]o] 12 UA] 14 2 g},

Bold 1: vlwd 1~6 B AA]o 1~142] 9233 EA g £y 37}

Hlald] 1~6 % Ao 1~14 o] 3}, Keithley sourcemeter “2400” , KONIKA MINOLTA “CS-2000" & o]&
of Wty W gsS HUt sga

WAlo]A2=AFS] ME000S =

ol

}_

HEAANE o] g3te] 273 % (L) 1000 nitE 7|22 = (L)7} 97%] =43}

= AL S 242 A5, 2 239 57 ¥ 3 2 =9 1 WX 30 YRR
¥ 3

AZ No. AR S | AFAGE SRy a8 gy T

3= shetE OP. V [cd/A] [nm] [LT97]

No. No
Hlale] 1 Alg3 - 5.70 4.60 456 20.3
ulald 2 b - 5.31 4.84 461 46.1
Hlale] 3 c - 5.38 4.67 459 34.6
v ald 4 d - 5.53 4.77 456 38.8
Hlad 5 e - 5.32 4.71 457 39.1
AA 1 1 - 5.29 5.05 461 63.8
AA S 2 21 - 5.25 5.11 460 80.8
A 3 45 - 5.19 5.20 461 71
AA A 4 61 - 5.21 5.18 459 78.4
A 5 81 - 5.28 5.22 455 75.2
AA 6 121 - 5.26 5.31 455 73.4
AR 7 127 - 5.21 5.30 460 68.4
A 8 6 - 5.11 5.55 456 83.8
A 9 77 - 5.05 5.65 461 84.6
AA A 10 86 - 5.00 5.59 456 88.4
AR 11 96 - 5.13 5.51 457 92.4
Hlald] 6 b BCP 5.32 4.99 459 55.2
AR 12 b 39 4.61 5.88 456 113
AA 13 b 110 4.66 5.91 455 96.6
AA 4 14 b 120 4.59 6.02 455 103

1% % 2k AAd 1111 % wael 1 UK slA AzE §7] A4 2P a2l detd 47 4 A%s
e 58 54 97k e sol,

T 3 A 12~14 2 wae] 2 2 ol AFzE F7] DA BF A diske v A A9E YERd 5
W EA B®r} g Zo|u),

Holx|= whep o] AAd]

1WA 14 2 =
3 -uMlzFEdel dHZold X3U|E e HAE =Y Eold fEAY 7] IFEE
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R ouhgo] wlebdE Al tiste] A AEtdAEr B e fe] Wes old] AEE
AL ol theel HE WelA Aedn 9= B el B UL o8 weiate] olg WA 2 A
He) g 2 oo Az Welo] %k Aol
=g
=97
100 ——Hl 01
——— HI 02
— HIOI3
Hl 1 04| 4
——— HI0l5
NPNLE
= AAI012
< - ALAI0I3
3 ALAI0l14
AlLAIGHI5
08 =
07 A+
0 4?\\ 60 \ }I;VSG hour

120 140 160
Hlw 01|1 |:|| 013,5,4,2 A Al0411,3,5 AN Oll4
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20 140 160

=2
100 | — Hl W01
| —— HIR02
A AI0HI6
A AIGI7
A AI0HI8
% AIAI0ll9
- AAICI10
E; A AIGI11
=
-1
98
97 . JOM gj{“.!
0 40 A 60 “2ethiNoo 120 140 160
bl 122 04l 1 Hlmol2 &Al07,6,8,9,10,11 Time (hour)
EH3
100 | — Bl w02
) ——Himole
A AIGI112
A AIGI13
A Al0I14
9
g
:IC
-
98Pk
".11‘1
Myq\h ;
‘““'u.., AAIOM2
oy IPEPENIPE BN B RO
0 20 401 /60

T'8Oh
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