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3}ska] (1-a), 3}she] (1-b), 3}sk2] (1-c)ellA
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1. Sub 19 FA oA
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[0140]
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S=53 10-2399010
1) Sub 1-1-1 &A <] (L=biphenyl)

H
N Na,SO, / K,CO3 / Cu
v Nitrobenzene =

L

Sub 1-1-1

ZW5E-2<Ql 9H-carbazole (50.16 g, 300 mmol)ell 4-bromo—4'-iodo-1,1'-biphenyl (129.2 g, 360 mmol), NasSO.
(42.6 g, 300 mmol), K,COs (41.4 g, 300 mmol), Cu (5.72 g, 90 mmol), nitrobenzened 47| WS Al&3}
o A= 80.05 g (& 67%)E AU

2) Sub 1-1-2 §A o (L=9,9-dimethyl-9H-fluorene )

H /
N Na,SO, / K,CO3 / Cu \_/
.
AT 3
Q O Nitrobenzene N O O Br

Sub 1-1-2

Z9E-Z 9l 9H-carbazole (50.16 g, 300 mmol)ell 2-bromo-7-iodo-9,9-dimethyl-9H-fluorene (143.7 g, 360
mmol), Na,SO, (42.6 g, 300 mmol), K.C05 (41.4 g, 300 mmol), Cu (5.72 g, 90 mmol), nitrobenzened 47| ¥

/\ _% /\]__Q_o}.o% lxg JE 88.11 g ( ‘% 67%) 5 \:Mﬂr

3) Sub 1-1-3 A o (L=9,9-dimethyl-9H-f luorene )

N Na,SO,/ K,CO3/ Cu O
Nitrobenzene O

S9E A 7H-benzolclcarbazole (65.18 g, 300 mmol)ell 4-bromo-4'-iodo-1,1'-biphenyl (129.2 g, 360
mmol), Na;SO; (42.6 g, 300 mmol), K.CO; (41.4 g, 300 mmol), Cu (5.72 g, 90 mmol), nitrobenzeneS A7 g

WS AFgsle] AAE 92.8 g (58 69%)E At

T

Sub 1-1-3

4) Sub 1-1-4 A o (L=9,9-dimethyl-9H-fluorene )

H
N Na2804 /K;CO3/Cu
O ey
Nitrobenzene

Sub 1-1-4

Z9E-Z 9l 7H-benzolc]carbazole (65.18 g, 300 mmol)el]l 2-bromo-7-iodo-9,9-dimethyl-9H-fluorene (143.7
g, 360 mmol), NasSOs (42.6 g, 300 mmol), K,CO; (41.4 g, 300 mmol), Cu (5.72 g, 90 mmol), nitrobenzene
A7 FAAHE AFESte] AEE 95.24 g (& 650)E AAuTh

5) Sub 1-1-5 €A o (L=biphenyl )

H
N

0 Na,SO, / K,COs / Cu
e e O
Nitrobenzene

Sub 1-1-5
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4-bromo-4'-iodo-1,1'-biphenyl (129.2 g, 360

300 mmol)ell
Cu (5.72 g, 90 mmol), nitrobenzened 47| &

[0142] =WE2<9l 11H-benzolalcarbazole (65.18 g,

mmol), Nas,SO; (42.6 g, 300 mmol), KsCO; (41.4 g, 300 mmol),

S ALgste] AAE 80.05 g (58! 6295 IUth

6) Sub 1-1-6 &4 o (L=9,9-dimethyl-9H-fluorene )

[0143]
N Na,SO, / K,CO4 / C N
N A504 / KLO3/ Cu
+ N Br
BrI Nitrobenzene O O O
[0144] Sub 1-1-6
[0145] Z5E 29l 5H-benzol[blcarbazole (65.18 g, 300 mmol)el] 2-bromo-7-iodo-9,9-dimethyl-9H-fluorene (143.7
g, 360 mmol), Na,SO, (42.6 g, 300 mmol), K,CO; (41.4 g, 300 mmol), Cu (5.72 g, 90 mmol), nitrobenzeneS
7] S AHESte] AAE 03.78 g (& 64%)E AATE
[0146] 7) Sub 1-1-7 &4 o (L=biphenyl )
) C
O O . Br| Na,SO, / K,COs5 / Cu NB,
O Nitrobenzene CO
[0147] Sub 1-1-7
[0148] 0529l 9i-dibenzola,c]carbazole (80.2 g, 300 mmol)°l 4-bromo—4'-iodo-1,1'-biphenyl (129.2 g, 360
mmol), Na,SO; (42.6 g, 300 mmol), K,CO; (41.4 g, 300 mmol), Cu (5.72 g, 90 mmol), nitrobenzene< A7) 3
AME Abgsle] AAE 98.7 g (8 660 LAt
[0149] 8) Sub 1-1-8 &A o (L=biphenyl )
. . NazS0, /K;C05 / Cu ENBr
©/ \' O Nitrobenzene
[0150] Sub 1-1-8
[0151] Z9E-Z 9l N-phenylnaphthalen-1-amine (65.8 g, 300 mmol)ol 4-bromo-4'-iodo-1,1'-biphenyl (129.2 g, 360
mmol), NaySO; (42.6 g, 300 mmol), KyCOs (41.4 g, 300 mmol), Cu (5.72 g, 90 mmol), nitrobenzenes 47| ¥
AHE ARt A E 89.2 g (& 6608 ATt
[0152] 9) Sub 1-1-9 &4 o (L=9,9-dimethyl-9H-f luorene )
N
NayS04/K;CO5/ Cu
ehv) *Bf
Nitrobenzene
[0153] Sub 1-1-9
[0154] 22709l 7H-dibenzolc,glcarbazole (80.2 g, 300 mmol)ol 2-bromo-7-iodo-9,9-dimethyl-9H-fluorene
(143.7 g, 360 mmol), Na,SOs; (42.6 g, 300 mmol), K,CO; (41.4 g, 300 mmol), Cu (5.72 g, 90 mmol),
nitrobenzenes 47] WS AHEste] AAE 98.5g (57&: 610)E AUt
[0155] 2. Sub 29 ¥A HA
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1
N o~ ¢°
S N <4 e
s(R") Br .B. DME

A
o o o]
M2-1 M2-2
v
N
Pd(PPh;), / NaOH 5_@
—_— e <
THF / H,0 (RN 7 = "Ls
Br
Sub 2

1) M2-2-1 §A < (g=0, Ar9=Phenyl)

O.5-°  PdCly(dppf) / KOAC N
1

N + & J AN
B-
o ﬁ s {4
M2-2-1

5

10-2399010

3-bromo-9-phenyl-9H-carbazole (45.1 g, 140 mmol) = DMF 980mL ol +¢1 3-of | Bispinacolborate (39.1 g,
154 mmol), PdCl,(dppf) Zv} (3.43 g, 4.2 mmol), KOAc (41.3 g, 420 mmol)S A= H73 ¥

Hislo] B olE 3tES A o, dod 3ES silicagel colum ¥ A24S

o|E 3}3E-S 35.2 g (68 %) AT},

2) M2-2-2 g4 4 (g=0, Ar9=biphenyl)

B/ PdCly(dppf) / KOAc O

DMF N

ﬂ

C
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[0169]

[0170]
[0171]

[0172]
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[0174]
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3) Sub 2-1-1 &4 o) [g=0, Ar =Phenyl, L= biphenyl (linear)]

> Qi
N PdPPhg,/NaOH N O O O Br
. . THF / H,0 O

B-O
o
jzé Sub 2-1-1

M2-2-1 (29.5 g, 80 mmol) < THF 360 mL ©] =<5, 4-bromo-4'-iodo-1,1'-biphenyl (30.16 g, 84 mmol),
Pd(PPhs), (2.8 g, 2.4mmol), NaOH (9.6 g, 240mmol), & 180 mL <& H7}st &, aWts{F A]7ivh, Wkgo] &3

HH etherdt B2 FE2F & 47155 NgS0,2 Axst 553 & AHE F71&5S silicagel columm 2 A2

Aelo] WAES 26.56 g (70 %) AAUCh

4) Sub 2-1-2 &4 ¢ [g=0, Ar =Phenyl, L= phenyl]

¢ ¢

_Pd(PPhy), /NaOH

DY Orw e
e 9,

M2-2-1 (29.5 g, 80 mmol), THF 360 mL, I1-bromo—4-iodobenzene (23.8 g, 84 mmol), Pd(PPhs;),; (2.8 g,
2. 4mmol), NaOH (9.6 g, 240mmol), = 180 mL & S#H71ss, wwtsl{F X 71t). whgo] A8¥H etherd E=
(e}

=3 T {715 MgSO,2 Axstal 5% & AXHE {712 silicagel colum 2 AZAAste] APES

22.9 g (72 %) 4}

5) Sub 2-1-3 4 o [g=0, Ar9=Phenyl, L= biphenyl (non-linear)]

¢ ¢
cQ o0 e OR .
\@4 Sub 2-1-3

M2-2-1 (29.5 g, 80 mmol)<S THF 360 mL ©f =<1 3o, 4'-bromo-3-iodo-1,1'-biphenyl (30.16 g, 84 mmol),
Pd(PPhs), (2.8 g, 2.4mmol), NaOH (9.6 g, 240mmol), & 180 mL <& H7}st &, aWts{F A]7ivh, Wkgo] &3

HH etherdt B2 FE2F & 47155 MgS0,2 Axst 553 & AHE {7155 silicagel columm 2 A2

Bkl WAPES 24.7 g (65 %) ATt
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[0175]

[0176]

[0177]

[0178]
[0179]

[0180]

[0181]
[0182]

[0183]

[0184]

[0185]

6) Sub 2-1-4 &4 o] [g=0, Ar =biphenyl,

B~

ow\x
Ay7] Ao A doA
(30.16 g, 84 mmol),
NEAR= T,
silicagel column ¥ AAASI] HAHES

3. Sub 39 A Al

olo

A M2-2-2 (35.63 g, 80 mmol)< THF 360 mL o =<1 Zof,
Pd(PPhs), (2.8 g, 2.4mmol),

o] gAEFHW ethers} EZ FEI T F7]FE MgSO,E Axsn %3 5 AAE FUES

SS=50dl 10-2399010

L= biphenyl (linear)]

Pd(PPhs) /NaOH

o YaUat
THF / H,0 o

Sub 2-1-4

4-bromo-4'-iodo—1,1'-biphenyl

NaOH (9.6 g, 240mmol), 180 mL& #7138k & wHksH

1T

29.51 g (67 %) LAt

WA 19 Sub 3% 87 WA 39 we el o8 gaR & vk

<32 3>
Pd,(dba); / PPh, Ary
Ari—-NH, + Br—Ar, —————3= HN
NaO#-Bu /
Toluene Arp
Sub 3

Sub 39] 3¥AH

[1,1'-biphenyl]-4-amine(193) 3} 4-bromo-1,1'-biphenyl(1.193)=
NaO¢-Bu (3F) & 247 z7keh A,

NgSO, 2 Axetm EEe &

PPh; (0.19%),
T fUEE
biphenyl]-4-yl)amine& AAT}.

Sub 39| A= ThEI o

;@H;QOH
S

Sub 3-1

H

Sub 3-17 Sub 3-18

Sub 3-19

L
2
%
o
)

o
s
IO
sas!

.
O

b 3-4 Sub 3-5

EZ4dlo] Yi Pdy(dba); (0.0593),
At} ethers} B2 FE3

AAAgste] di([1,1'-

100C A 24417 wHksE

silicagel column %

\

Sub 3-7 Sub 3-8

I
z
I

g O
%ZQ
0

Sub 3-14 Sub 3-15

Sub 3-20 Sub 3-22 Sub 3-23
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Bo 8o 8 P LS
Oy -
S 25

oin

O

N ) O HN
-y @ Oy O

Sub 3-26 Sub 3-27 Sub 3-28 Sub 3-29 Sub 3-30 Sub 3-31 Sub 3-32

Sub 3-33 Sub 3-34 Sub 3-35 Sub 3-36 Sub 3-37 Sub 3-38 Sub 3-39 Sub 3-40

Nege!
/@5
/@%
QC

¢

C
QC

oy
Ve,

®
[e)
=
®

Sub 3-41 Sub 3-42 Sub 3-43 Sub 3-44 Sub 3-45 Sub 3-46

) I g g
go 8o 8o Bo
o, RO

g
Sub 3-47 Sub 3-48 Sub 3-49 Sub Sub 3-51 Sub 3-52
* 1
[0186] 3} 3= FD-MS 3t E FD-MS

Sub 3-1 m/z=169.09(C1,H,,N=169.22) Sub 3-2 m/z=219.10(CyH1sN=219.28)

Sub 3-3 m/z=219.10(CyH1sN=219.28) Sub 3-4 m/z=245.12(C1aHsN=245.32)

Sub 3-5 m/z=170.08(Cy;H;oN,=170.21) Sub 3-6 m/z=199.10(C1oH1sN0=199. 25)
Sub 3-7 m/z=225.15(C16H1gN=225.33) Sub 3-8 m/z=285.15(Cy1H1gN=285.38)

Sub 3-9 m/z=409 . 18(Ca1HpsN=409.52) Sub 3-10 m/z=407 .17 (Ca1HyN=407 .51)

Sub 3-11 m/z=269 . 12(CyoH1sN=269 . 34) Sub 3-12 m/z=269 . 12(CyoH1sN=269 . 34)

Sub 3-13 m/z=295. 14(CyH17N=295.38) Sub 3-14 m/z=220.10(Cy5H2N,=220.27)
Sub 3-15 m/z=249.12(Ci7H;,N0=249 . 31) Sub 3-16 m/z=275.17(CyoHoN=275.39)

Sub 3-17 m/2=335.17(CyslN=335.44) Sub 3-18 m/z=459 . 20(CasHosN=459 . 58)

Sub 3-19 m/z=457 . 18(CasHosN=457 .56) Sub 3-20 m/z=269 . 12(CyoH1sN=269 . 34)

Sub 3-21 m/2=295 . 14(Cyll;;N=295.38) Sub 3-22 m/z=220.10(C15HoN=220.27)

Sub 3-23 m/z=249.12(Ci7H;;N0=249. 31) Sub 3-24 m/z=275.17(CyHoN=275.39)

Sub 3-25 m/2=335.17(CyslN=335.44) Sub 3-26 m/z=459 . 20(CasHosN=459 . 58)

Sub 3-27 m/z=457 . 18(CasHosN=457 .56) Sub 3-28 m/z=321.15(CysH1oN=321.41)

Sub 3-29 m/z=246.12(Cy;H1N,=246.31) Sub 3-30 m/z=275.13(C1oH7N0=275.34)
Sub 3-31 m/z=301.18(Cyl23N=301.42) Sub 3-32 m/z=361.18(CyHosN=361.48)

Sub 3-33 m/z=485.21(CaHyN=485.62) Sub 3-34 m/z=483.20(Ca;HosN=483.60)

Sub 3-35 m/z=171.08(CyoHoeNs=171.20) Sub 3-36 m/z=200.09(CyoH;2N,0=200.24)
Sub 3-37 m/z=226.15(Cy5HsN,=226.32) Sub 3-38 m/z=286. 15(CyoH1sN,=286.37)
Sub 3-39 m/z=410. 18 (CyoHz:N,=410.51) Sub 3-40 m/z=408 . 16 (CyoHzoN,=408 . 49)
Sub 3-41 m/z=229 . 11(Cy,H;sN0»=229.27) Sub 3-42 m/z=255.16(C1;Hy,NO=255. 35)
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[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

S=50ol 10-2399010

Sub 3-43 m/z=315.16(CyH,N0=315.41) Sub 3-44 m/z=439.19(Cs:H,5N0=439.55)
Sub 3-45 m/z=437 . 18(C;,HsN0=437.53) Sub 3-46 m/z=281.21(CyHxN=281.44)
Sub 3-47 m/z=341.21(CysHxN=341.49) Sub 3-48 m/z=465. 25(Cs5H3:N=465.63)
Sub 3-49 m/z=463.23(CssH,0N=463.61) Sub 3-50 m/z=401.21(CaHxN=401.54)
Sub 3-51 m/z=525.25(CyH3N=525.68) Sub 3-52 m/z=523.23(CyH,N=523.66)

384 (1)¢ Final Product® A4
Sub 1 (19%) =& Sub 2 (1) S EFdd 52 Fo, Sub 3

(
), NaOt-Bu (3F%)& 72z H718k 5, 100T ol 4 24A1zF alwkekF AJZIvh, whgo] FHEY ethers} B2
[e)

=3 F 715 S NgSO,E Axs 553 T AHE F71ES silicagel colum 2 AZA43}e] Final

ProductE& AUTt.

1.19%), Pdy(dba)s (0.05%%F), PPhs (0.1%

o

1-179] 3FAd oA

Pd,(dba)s / PPhs O
—»

(D
* ~
O Q NaO#-Bu / Toluene O
O

9-(4'-bromo-[1,1'-biphenyl]-4-yl)-9H-carbazole(9.6g, 24mmol)S ZEFdlo] =<2l Zo], di([1,1'-biphenyl]-
4-y1)amine(6.4g, 20mmol), Pdy(dba)s (0.05%%), PPhy (0.1233F), NaOr-Bu (3%3)S 22+ H7k3k 5, 100C

oA 24A1ZF wk3kF A7ty Hbgo] FEHH etherdf E2 FEF & 7752 MgSO,E AX3ta 5 &
AAE F7]15S silicagel column 2 AZAARsI] HE3TES 12.9g (55 849

1-329] A oA

NaO¢-Bu / Toluene

P!
< )
@N O O Br + HN —>Z - ¥ @N Q O N

3-(4-bromophenyl)-9-phenyl-9H-carbazole(9.6g, 24mmol)S EF o] =91 Fof, N-([1,1'-biphenyl]-4-yl)-
9,9-dimethyl-9H-f luoren—2-amine(7.2g, 20mmol), Pd,(dba); (0.05%%F), PPhs (0.19%), NaOrBu (39=H)<&

t2E A7kgE 5, 100TC ol A 24413 awkeki A7k, whgo] SR EW etherst B2 F53 & #7155 NgS0,

N

Azxsta 553 T AdE F71ES silicagel column 2 A AAS ] HESFES 13.8g (55 85%0)= &

o}

P
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[0195]

[0196]
[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

S=50ol 10-2399010

1-619] 3FAd oA

a O mm Q. P
N-44iby-¢‘ib»—sr + HN — N-#{i'}—%‘ib}—N
s

1-61

N-(4'-bromo-[1,1'-bipheny! ]-4-y1)-N-phenylnaphthalen-1-amine(10.8g, 24mmol)E& EFdle] &<l Zof, N-
phenylnaphthalen-1-amine(4.4g, 20mmol), Pd,(dba)s (0.05%%F), PPhy (0.1%3%), NaOt-Bu (39%)S zZ+2F #
7Fet H, 100C oA 24A13F wRESEF A7t WES-o] TR HW etherdf B2 FEI & F7]5E MgSO,= A=
3l F%3 T AAE F7]ES silicagel column ¥ AZAAS ] HEITES 11.4g (58 819)S I3t

A7) AL Product & ARES 5179 Zo| Mass Data=® elalgitt.

X* 2

SHHE FD-MS sh3tE FD-MS

1-17 m/z=638.27 (Cy4sH5N.=638.80) 1-20  |m/z=678.30 (CsHssN.=678.86)
1-21 m/z=802.33 (C¢:Hs2N2=803.00) 1-22  |m/2z=800.32 (C¢HyN-=800.98)
1-32 m/z=678.30 (CsHssN.=678.86) 1-33  |m/2z=802.33 (C¢Hs2N2=803.00)
1-34 m/z=800.32 (C4;HyN2=800.98) 1-43  |m/2z=714.30 (CssHssN.=714.89)
1-44 m/z=754.33 (Cs7Hi2No=754.96) 1-45  |m/z=878.37 (CeHyN.=879.10)
1-46 m/z=876.35 (CeHuN.=877.08) 1-47  |m/2z=744.26 (C5H3NoS=744.94)
1-52 m/z=826.33 (Cg3HsN.=827.02) 1-53  |m/z=824.32 (Cg3HyN.=825.01)
1-54 m/z=688.29 (CsoHseN.=638.86) 1-55  |m/z=728.32 (CssHyN.=728.92)
1-57 m/z=778.33 (CsoHs2N=778.98) 1-58  |m/2z=902.37 (CeoHyeN2=903.12)
1-59 m/2z=900.35 (CgoHuN2=901.10) 1-60 |m/2z=538.24 (Cy4oH3N5=538.68)
1-61 m/z=588.26 (Cy4HsN.=588.74) 1-62  |m/2z=588.26 (CyH3oN,=588.74)
1-63 m/z=614.27 (CyHsN=614.78)

B odbgo] wpE 3keh] (2)2 EAH = 3gE(final product 2)2 3F7] ¥FS2] 49} o] Sub 4 ¢ Sub 57}

R’ R
™ " Z X3 I D - Zx
X = Py
¢l o// @ S n(R°)/ @ Sy X’
) J\N n(R%) X Pd(PPhg), /K,CO;5
A5 \NJ\AIA ¥ B THF / H,0
0" o N~ IN
4_(\ Ar“-")\\N)\AI4
Sub 4 Sub 5 Final product 2
Sub 43 A
BEEA 49 Sub 48 3] WA 5o wkg A el od FAE F Qlom old @48 Ae ok,
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[0206]

[0207]
[0208]

[0209]
[0210]

[0211]

[0212]

[0213]

[0214]

[0215]
[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

Sub 41

3 Cl

II\r A
B Pd(PPhs), /K,CO; Az '
fo) _— )N\/ JN\ . o°°0
THF / H,0
2 AR SN 4 (\
Sub 4-2 Sub 4-3 Sub 44

Sub 4(1) A A

Cl

¢ c.

)\ Pd(PPh3), /K,CO.

N/yN\ O,B\o ( 3)a /K2CO; NJ\IN . o-Bo
a2 Ner /)_(\ THF / H,0 Sy )\CI /)_(\

Sub 441 Sub 4-21 Sub 4-31 Sub 4-4-1
Sub 4-3-19] 3$HA4
Sub 4-1 (14.8g, 80 mmol), THF 360 mL, Sub 4-2-1 (16.3g,

(9.6g, 240mmol),

S MgSO,= A

SA]

Sub 4(1)¢

Sub 4-3-1 (12.2g, 54 mmol),

ot AdES

9.5g (66%) LTk

Sub 4(2) A A

OO g
¢ NJ\N
J\ Pd(PPh3)4 JK,CO;

Sub 41 S

Sub 4-3-2¢] A

THF /H,0

ub 4-2-2 Sub 4-3-2

Sub 4-1 (14.8g,

80 mmol),

sto] =S 15.2g (69%) AT

SA]

Sub 4(2)¢

Sub 4-3-2 (15.2g, 54 mmol),

gt AdES

Sub 4 ¢} A=

o

‘)—Q

I

13.1g (65%) LAt

gt gou, ofo] @AEE

I cl

Sub 4-4-1 (11.0g, 54 mmol)< A7) Sub 1-3-13}

Sub 4-4-2

Sub 4-2-2 (20.3g, 80 mmol)<= 7] Sub 4-3-13} T

o e gotey oy O

@ Cl
B Pd(PPh;), /K,CO; Py

80 mmol),

Pd(PPh;), /K,CO,

B. THF / H,0

S=50dl 10-2399010

cl
Pd(PPhs), /K,CO
3)s IK2CO3 NJ\IN
THF / H,0 Ars)\\N)\Ar‘
Sub 4

N“ "N

—_—
THF / H,0 ©)\\ ﬂ\©
N

Sub 4(1)

Hk&-o] 55 etherdt EZ FE¢ & F7|F
silicagel column 2 AAAS] BAHES 12.3g (68%) LAt

A8 wyow

e
oX,
HE,

Sub 4(2)

Sub 4-4-2 (14.0g, 54 mmol)S 747] Sub 4-3-13 A WHo=z 3

{=}

Ao

\

/

Sub 4(1) Sub 4(2) Sub 4(3) Sub 4(4) Sub 4(5)
# 3
33 E FD-MS satE FD-MS
Sub 4(1) m/Z=26706(C15H1()C1N3=26771) Sub 4(2) m/z=367.09(C23H14C1N3=367.83)
Sub 4(3) m/z=419. 12(CZ7H13C1N3=41990) Sub 4(4) m/z=317.07(C19H12C1N3=317.77)
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[0223]
[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

SS53d 10-2399010
Sub 4(5) | m/z=419.12(C./H,CIN:=419.90)
Sub 584 oAl
W32 49] Sub 5+ 3H7] WhEA 69 WHGA R 9d sdE ¢ o oo dAHE AL oyt
<32 6>
Z X R .
\©/ L(W PP K, B S 0’ PA(PPhs), /K,CO;
THF/HZO n(R% @ cl THF / H,0
Br
Sub 5-1 Sub 5-2 Sub 5-3 Sub 5-4
R
R"
R X
LR Y I// &
1 _ A 0~B,0 PdCl,(dppf) n(RY Sy rX
0 + - —_—
n(R°)/ @ XX oB% KOAc / DMF
0B
L 7 ke
Sub 5-5 Sub 5
Sub 5(1) A oA
- o}
\©/ Q _PA(PPha)s KiCO: Br X Pd(PPhs)4 IK,CO4
THF I H,0 THF / Hzo
Br
Sub 5-1 Sub 5-2-1 Sub 5-3-1 Sub 5-4-1
Y O A
0,,.0 PdCl,(dppf) O ~_N
+ : _
O,Bso KOAc / DMF O
7N\ o’B‘O
Sub 5-5-1
Sub 5(1)
Sub 5-3-1¢] 3A
Sub 5-1 (25.2g, 80 mmol), THF 360 mL, Sub 5-2-1 (9.1g, 80 mmol), Pd(PPhs), (2.8g, 2.4mmol), NaOH (9.6g,
240mmol), = 180 mL & F7Igk & wubskF AJ7It}h. ¥kgo] A7 W etherdt B2 FE3I T 77152 MgSO,
2 Axsta 5% T WAE F71E5S silicagel column 2 AZAAT ] FAHES 17.3g (69%) DAL}

Sub 5-5-1¢] 34

Sub 5-3-1 (17.2g, 55 mmol), Sub 5-4-1 (19.4g, 55 mmol)< 4F7] Sub 5-3-1¥ T3 WpHow THA

gale] BAES 20.0g (66%) LA
Sub 5(1)¢] $HA

Sub 5-5-1 (19.8g, 36mmol) S DMF 300mL ©l] =<l o], Bispinacolborate (10.2g, 40 mmol), PdCl.(dppf) =

wj (0.7g, 1 mmol), KOAc (30.5g, 108mmol)S =AtHE 713 5 24 AzF wdt Fo, dojn
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S=50dl 10-2399010

silicagel column % AAAS A4 &3 & Huo]E 3}gE Sub 5(1) 14.8g (69%) L Ac}.

[0236] Sub 5(7) ¥4 oAl
Br. Br “d
\©/ @\I Pd(PPhs), /K,CO; Br < O’O Pd(PPh;), /K,CO;
+ - _ N
Br & THF / H,0 THF / H,0
Br
[0237] Sub 5-1 Sub 5-2-2 Sub 5-3-2 Sub 5-4-7
O . O‘IIB,O PdCly(dppf) C
o’B‘o KOAc / DMF O \\
g \ y) O~B N %
Br N \O
[0239] Sub 5-3-2¢] 3$hA]
[0240] Sub 5-1 (25.2g, 80 mmol), Sub5-2-2 (9.1g, 80 mmol)S 7] Sub 5-3-13 &L WHo= 3 I AZAAS)
o] AFES 16.8g (67%) AU,
[0241] Sub 5-5-7¢] A
[0242] Sub 5-3-2 (16.6g, 53 mmol), Sub 5-4-2 (12.1g, 53 mmol)<=S 47| Sub 5-3-1¥ FA3F WHo=z A L A2

Aete] WAES 14.5g (64%) AUt
[0243] Sub 5(7)e] FA

[0244] Sub 5-5-7 (14.5g, 34mmol)¥} Bispinacolborate (8.6g, 35 mmol)& 7] Sub 5(1)3} LS WHo=Z 3 A
A7kl Sub 5(7)& 15.3g (71%) A ATE.

[0245] Sub 5(12) $A A
/N~IN O Pd(PPh3), /K,CO
\Q/ LH Pd(PPh3)4 /K,CO4 Br ~ . .. 3)4 [K2CO4
THFIHZO O O cl THF / H,0
Br
[0246] Sub 5-1 Sub 5-2-5 Sub 5-3-5 Sub 5-4-12
o, .0 PdCl,(dppf)
+
o : o KOAc / DMF
[0247] Sub 5-5-12 Sub 5(12)
[0248] Sub 5-3-5¢] 34
[0249] Sub 5-1 (25.2g, 80 mmol), Sub 5-2-5 (9.2g, 80 mmol)<S A7) Sub 5-3-13} H U3 WHo=w

0:1 gﬁ;%e 16. 3g (65%) c:/\/\]:]'
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[0250] Sub 5-5-129] $HA]

[0251] Sub 5-3-5 (16.3g, 52 mmol), Sub 5-4-12 (20.8g, 52 mmol)S A7] Sub 5-3-13} L3 Wyoz g =L A2
Aeto] AAES 18.4g (59%) AUt

[0252] Sub 5(12)¢] 34

[0253] Sub 5-5-12 (18.0g, 30mmol)¥} Bispinacolborate (7.6g, 30mmol)<S AF7] Sub 5(1)¥} T U3 WhHo=z A o

AA7gsle] Sub 5(12)E 12.0g (62%) D AUATE.

[0254] Sub 59| eAlE= thI ok, o]d dgE =

o

252

e +
[0256] Sub 5(5) Sub 5(6) Sub 5(8)

[0257] Sub 5(9) Sub 5(10) Sub 5(11) Sub 5(12)
X 4

[0258] iRy FD-MS il FD-MS
Sub 5(1) m/z=597 . 28(Cy2H3BN0,=597 .55) Sub 5(2) m/z=597 . 28(Cy2H3BN0,=597 .55)
Sub 5(3) m/z=595. 27 (Cy2H3,BNO,=595.54) Sub 5(4) m/z=473.25(Cs:H3,BN0,=473.41)
Sub 5(5) m/z=597 . 28(Cy2H3BN0,=597 .55) Sub 5(6) m/z=595. 27 (Cy2H3,BN0,=595.54)
Sub 5(7) m/z=473.25(Cs:H3,BN0,=473.41) Sub 5(8) m/z=647.30(CysH3sBNO,=647 .61)
Sub 5(9) m/z=646 . 28 (C,5H;5BN-0,=646 . 58) Sub 5(10) m/z=474.25(CsH3,BN20,=474 . 40)
Sub 5(11) m/z=598.. 28 (Cy1H35BN-0,=598 .54) Sub 5(12) m/z=646 . 28 (C,5H;5BN-0,=646 . 58)

[0259] Final Products &4 <A
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[0260]

[0261]
[0262]

[0263]

[0264]
[0265]

[0266]

[0267]
[0268]

S=50ol 10-2399010

2-1 o] SHA] of| A

cl
\ J\N Pd(PPhs), /K,CO4
©)\\Ny\© + THF / H,0
Sub 4(1) Sub 2-1

Sub 1(1) (21.4g, 80 mmol), THF 360 mL, Sub 2(13) (37.9g, 80 mmol), Pd(PPhs), (2.8g, 2.4mmol), NaOH
(9@ 240mmol), = 180 mL & F7IgH &, wwtskF A7tk wkSo] $EHW etherst B2 553 F F7)F
S MgSO,2 Az 53 & AAHE F71ES silicagel column 2 AAAS ] WAHES 31.9g (69%) LATH

2_1401 SHA] of| A

O O. 7

NJ\N . 3 Pd(PPh3)4 IK,CO,
~ | + Q ~_N
N O THFIHZO N, N
;BNO
Sub 4(1) Sub 5(1) 2-14

Sub 4(1) (21.4g, 80 mmol), Sub 5(1) (47.8g, 80 mmol)S A7] 2-13 Y3 Wyo=w A = AAAsIe] A
JES 39.4g (65%) LS.

2-339] A oA

cl
Pd(PPh;), /K,CO
NJ\N 3/4 112 3
©)\\ ﬂ\© * THF / H,0
N
Sub 4(1) Sub 2-33

5(14)

Sub 4(1) (21.4g, 80 mmol), Sub 5(14) (51.6g, 80 mmol)E A7 2-13 L3 wH oz st 2 A ZAA s}
AAES 38.4g (64%) FAC}.
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[0269]

[0270]

[0271]

[0272]

[0273]
[0274]

[0275]

s=59d 10-2399010
2-409] dHA o A

Q .

' Z N
I
Pd(PPhy), /K,CO4 O

A + (y
N THF / H,0 NZSN
n-N ©)\\ y\@

Sub 4(1) Sub 2-40
5(15)

z

\>—Q

z

§2

Z/

\=
47
2/ N\

=z

Sub 4(1) (21.4g, 80 mmol), Sub 5(15) (38.0g, 80 mmol)& 7] 2-13 FUS WYHo= FJA L 2245t
AQES 30.1g (65%) AT},

2-482] 3d oA

Pd(PPh;), /K,CO,

SUEc¥s

THF / H,0

Sub 4(5) Sub
5(16)

Sub 4(1) (33.6g, 80 mmol), Sub 5(16) (47.7g, 80 mmol)E A7) 2-13 FU3 WHo g
&S 28.5g (61%) AAtt.

o

Hd 8l A skl

x5
st FD-MS st FD-MS
2-1 m/z=578.25(CyiHzN,=578.70) 2-2 m/z=702.28(C5H3N,=702.84)
2-3 m/z=700. 26 (C5HzN,=700.83) 2-4 m/z=578.25(CyiH3N,=578.70)
2-5 m/z=702.28(C5H3N,=702.84) 2-6 m/z=700. 26 (C5Hz:N,=700.83)
2-7 m/z=628.. 26(C,sH;:N,=628.76) 2-8 m/z=752. 29(CsslzeN,=752 . 90)
2-9 m/z=750. 28(CssHzN,=750. 89) 2-10  |m/2z=678.28(CyoH;N,=678.82)
2-11 m/z=802. 31(Csol3sN,=802.96) 2-12 |m/2=852.33(CssHioN,=853.02)
2-13 m/z=578.25(CyiH3N,=578.70) 2-14  |m/2z=702.28(C5H;N,=702.84)
2-15 m/z=700. 26 (C51HzN,=700.83) 2-16  |m/2=578.25(CyiH;N,=578.70)
2-17 m/z=702.28(C5H3N,=702.84) 2-18  |m/2=700.26(C5H:N,=700.83)
2-19 m/z=628.. 26(C,sH;:N,=628.76) 2-20  |m/2=752.29(CssHseN,=752.90)
2-21 m/z=750. 28(CssHzN,=750. 89) 2-22  |m/z=678.28(Cyol;N,=678.82)
2-23 m/z=802. 31(Csol3N,=802.96) 2-24  |m/2=852.33(CesHioN,=853.02)
2-25 m/z=578.25(CyiH3N,=578.70) 2-26  |m/2z=702.28(C5H;N,=702.84)
2-27 m/z=700. 26 (C51Hz:N,=700.83) 2-28  |m/2=578.25(CyiHsN,=578.70)
2-29 m/z=702.28(C5H3:N,=702.84) 2-30  |m/2=700.26(C5H:N,=700.83)
2-31 m/z=628 . 26(C,sH;:N,=628.76) 2-32  |m/2=752.29(CssHseN,=752.90)
2-33 m/z=750. 28(CssH3N,=750. 89) 2-34  |m/2z=678.28(CyoH;N,=678.82)
2-35 m/z=802. 31(Csol3sN,=802.96) 2-36  |m/2z=852.33(CssHioN,=853.02)
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[0276]
[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

SS=50dl 10-2399010

2-37 m/z=579.24(CyHzNs=579.69) 2-38 m/z=703.27(CsH33Ns=703.83)
2-39 m/z=701.26(CsH3Ns=701.81) 2-40 m/z=579.24(CyH2Ns=579.69)
2-41 m/z=703.27(CsH33Ns=703.83) 2-42 m/z=701.26(CsH3Ns=701.81)
2-43 m/z=629.26(CyH3Ns=629.75) 2-44 m/z=754.28(Cs3H3Ns=754.88)
2-45 m/z=751.27(CsH33Ns=751.87) 2-46 m/z=679.27(CysH33Ns=679.81)
2-47 m/z=803. 30(CssH3Ns=803.95) 2-48 m/z=853.32(Cs:H3Ns=854.01)

H71 M7 aRe] AZHIt
[AAd 1] 237 A7 EF 2R (AREEE)

WA g 7)o FAE IT0OZ (%) Yol 4,4',4""-Tris[2-naphthyl (phenyl)amino]triphenylamine (°]3} 2-
TNATAZ °F713H) S 60 nm FAZ JAFZAst AF3FUSS AT &, A3FYS5 2d g2 (D= A H

=47 Y e F 1-61% 60 nm FAR IFFTESY AT3FE5SS AT, dgeR AFFES A

(s}
of Zm2~E EZZ (BP [4,4'-N,N'-dicarbazole-biphenyl]E, E=#E EZAZ Ir(ppy)s [tris(2-

phenylpyridine)-iridium]Z 95:5 FH|2 =33d}o] 30nm FAY T35S 25T, olojA], A7 W=
Aol (1,1'H]2dd)-4-Z o] E)u| A (2-HE-8-F=d ol E)LdFuF (o]d BAlqZ 2F713H)S 10 nm FAZ
AFZast] AFAATE AL, 7] AE HAX T Aol 2 AHe 3FE 7 HHE 40 mm FAR AFF
2hsle] AxEESFS AYsir. o]F, AxeEF Al s2A3 &Zd] F49 LiFE 0.2 mn FAR 23}
o] AAFAFS FAstar, olojA AlS 150 e FAZ F&Fste] 58 IAToEN G747 T FALAE A
Z33lTt

ole} o]l Azx:E AAd H wjue] {IIHAIEFLERE  Futolojx AFALE TSt EET A A
(photoresearch)AFS] PR-6502.2 M7 (EL) EAS AR, 2 FHAH 500cd/m2 7] 3] ZodA WAL
olAxAbol A AxE 1 S AE T3 195 THE SAGT. sEE &AL 2 Hrhek A94E yE
ot

[Hlae 1]

AAGFES 242 2 Uy mE 3E il <uusigtEs >S5 ARS8 Aestas AAd 13 s
oz F7 A7 EFARE AZS

[B]ae] 2]

AAGFES 242 2 Uy w2 335 il <uusists 2>5 A8 S Aestas AAd 13 s
oz §r A7 EFARE AT

[B2e] 3]

AAGFES 242 2 Uy mE2 3E il <uusigts 3> ARS8 Astas AAld 17 s
WHoR §r A7 EFARE A2

<H| L 3}3E 1> <H| L 3}3HE 2> <H| L 3}3HE 3>
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¥ 6
[0288] 3}eE Voltage| Current | Brightness |Efficien| Lifetime CIE
Density (cd/m2) cy T(95) (x, v)

H g (1) v wslesE ] 5.4 18.9 5000.0 26.4 92.8 (0.33, 0.61)

H]aL e (2) H w33 E 2 5.0 17.9 5000.0 27.9 94.3 (0.32, 0.60)

Hl Lo (3) v wsstE 3 5.1 16.4 5000.0 30.5 97.5 (0.31, 0.61)
AAE D) st (2-1D) 4.5 13.0 5000.0 38.4 115.3 (0.31, 0.61)
A (2) 395 (2-2) 4.5 12.7 5000.0 39.3 119.3 (0.31, 0.60)
A A (3) 313+ =(2-3) 4.5 12.7 5000.0 39.4 118.5 (0.33, 0.61)
A (4) 3}9HE (2-4) 4.5 12.7 5000.0 39.3 119.7 (0.32, 0.60)
A A (5) 3}3H=(2-5) 4.5 13.5 5000.0 37.1 111.1 (0.32, 0.61)
A (6) 3}9HE (2-6) 4.5 13.3 5000.0 37.7 113.7 (0.33, 0.60)
AAE (D) 3= (2-7) 4.5 13.2 5000.0 37.8 111.0 (0.30, 0.60)
A (8) 3}9HE (2-8) 4.4 12.9 5000.0 38.8 117.2 (0.30, 0.61)
AAE(9) 313+ =(2-9) 4.4 12.6 5000.0 39.7 118.0 (0.32, 0.61)
AAE10) | sHRHE(2-10) 4.4 12.9 5000.0 38.8 119.5 (0.31, 0.61)
AA A 33t & (2-11) 4.4 12.9 5000.0 38.7 114.3 (0.31, 0.60)
AAd12) | sHRHE(2-12) 4.4 13.1 5000.0 38.1 110.6 (0.31, 0.60)
A (13) 33t E (2-13) 4.1 11.6 5000.0 43.0 113.4 (0.32, 0.61)
AAd14) | sHRHE(2-14) 4.1 11.8 5000.0 42.5 119.6 (0.31, 0.61)
A (15) 33t & (2-15) 4.0 12.3 5000.0 40.7 110.9 (0.33, 0.60)
AAd16) | sHRHE(2-16) 4.1 11.5 5000.0 43.5 116.9 (0.31, 0.60)
AA A7) 33t E (2-17) 4.1 11.6 5000.0 43.1 119.5 (0.32, 0.61)
AAd(18) | sHRHE(2-18) 4.1 11.5 5000.0 43.5 119.3 (0.32, 0.61)
A (19) 33t & (2-19) 4.0 11.5 5000.0 43.5 118.2 (0.33, 0.60)
AAE(20) | SHRHE(2-20) 4.1 11.3 5000.0 44.4 115.6 (0.30, 0.61)
A (21) 33t & (2-21) 4.1 11.4 5000.0 43.9 117.9 (0.31, 0.61)
AAd(22) | 8HRHE(2-22) 4.0 12.4 5000.0 40.2 111.4 (0.31, 0.60)
A A1 (23) 33t & (2-23) 4.0 11.6 5000.0 43.1 114.3 (0.33, 0.61)
AAd24) | sHRHE(2-24) 4.1 13.1 5000.0 38.1 111.7 (0.32, 0.61)
A A1 (25) 33t E (2-25) 4.4 13.1 5000.0 38.0 115.1 (0.33, 0.60)
AAd(26) | 3HRHE(2-26) 4.4 12.7 5000.0 39.3 116.3 (0.30, 0.61)
A A (27) 33t E (2-27) 4.3 13.4 5000.0 37.4 116.6 (0.31, 0.61)
AAd(28) | SHRHE(2-28) 4.4 13.0 5000.0 38.6 117.4 (0.31, 0.60)
A1 (29) 313t E (2-29) 4.4 12.6 5000.0 39.5 112.4 (0.33, 0.61)
AAE30) | 3HRHE(2-30) 4.3 12.5 5000.0 40.0 112.3 (0.32, 0.60)
A (31) 33t & (2-31) 4.4 13.2 5000.0 37.9 116.3 (0.32, 0.61)
AAA(32) | 8HRHE(2-32) 4.4 13.5 5000.0 37.0 119.4 (0.33, 0.60)
A1 (33) 33t & (2-33) 4.4 12.9 5000.0 38.7 115.9 (0.30, 0.60)
A (34) | 8HRHE(2-34) 4.4 12.6 5000.0 39.8 112.5 (0.30, 0.61)
A1 (35) 33t & (2-35) 4.3 12.6 5000.0 39.8 115.0 (0.32, 0.61)
AAA(36) | 3HRHE(2-36) 4.4 13.3 5000.0 37.6 118.9 (0.31, 0.61)
A (37) 33t & (2-37) 4.6 13.7 5000.0 36.6 120.0 (0.31, 0.60)
AAA(38) | 8HRHE(2-38) 4.7 13.6 5000.0 36.9 115.9 (0.31, 0.60)
A1 (39) 33t & (2-39) 4.5 13.8 5000.0 36.3 118.5 (0.32, 0.61)
A (40) | SHRHE(2-40) 4.7 14.1 5000.0 35.5 113.1 (0.31, 0.61)
A (41) 33t & (2-41) 4.6 14.3 5000.0 35.0 114.2 (0.33, 0.60)
AAd(42) | 3HRHE(2-42) 4.7 13.7 5000.0 36.6 119.1 (0.31, 0.60)
A (43) 313t & (2-43) 4.6 13.7 5000.0 36.4 119.7 (0.32, 0.61)
AAd(44) | SHRHE(2-44) 4.7 13.7 5000.0 36.5 112.9 (0.32, 0.61)
A A (45) 313t & (2-45) 4.7 14.2 5000.0 35.3 116.4 (0.33, 0.60)
A (46) | SHRHE(2-46) 4.7 14.0 5000.0 35.6 117.7 (0.30, 0.61)
A A (47) 313t E (2-47) 4.5 13.8 5000.0 36.1 113.7 (0.31, 0.61)
A (48) | 3HRHE(2-48) 4.5 14.2 5000.0 35.3 115.4 (0.31, 0.60)
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[0290] A5, FEol ofH7I7t A FHo] = v}
,30] 478 22 A¥E JeEla, FeEdel
2 & dFd SEHZ & 7F 28 2 = oFE7|7F X3kd v usgtE 30]
5 YeRih. e, Ak ofl7) © A% e 8Ag 5 A= fluorene”] B
gxo] = AL g Ee] /B 4% AnE e

28719l sl olx @ gk
fluorine)”7}F ZA3 AA 2|

=3 (hole blocking ability)o] g Bul olye}, wg3 oA 7] A (exciton) 7} & H5F
= dES JUFoR Zoly] wEsl o duE),

Al el Egopxlel] dde] Aghe
o vgldo] A= o] U=

S
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.
N &2

2=
28
3]

Nv—r'l‘ NG

=

de Jo ot ok
U
- o

it

Jlm
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[0291] o] g7 (g T HXF 2 ¢
] =] o

o o

WS 7}x 2333= ] charge balance’} SUlEH 1, 53] H& T#S 7HAA

[0292] ol FYUZH o= 7|9 FTHIF dEbdel wEk LUN0SF 22 oluX] #le] dEkx EAdo] dA3 ZEky
A T3

[0293] [H Al 2]

[0294] WA, e gl @AW 1102(FE) Yol 94 & FPZ0=A  N-(naphthalen-2-y1)-N' ,N'-bis(4-

(naphthalen—Z—yl(phenyl)amino)phenyl)—Nl—phenylbenzene—l 4-diamine (2-TNATAZ <¥71%) & xF=zts)
o] 60 nm FAR FATt. oA, o] B Ao FIEE SFERA I (HE FAEE 7] O g
= T 1-61% 60 nm FAE JITFAs & FFETS ST, ololA, HF BT AnEA 332
BAEE A7 3 S5HES 20mme] FAR FTFEete Wy RERSS PASIY. wE R

T odb) WERE ARG S AEZAME (BP[4,4'-N,N'-dicarbazole-biphenyl]& A}g3slon, =HAER
Ir(ppy)s [tris(2-phenylpyridine)-iridium]& 95:5 THo 2 3o ay A7) w33 BvxZ 9o 30nm F
s S8t & AAFTLE (1,1'°]2Hd)-4-sH ol BN~ (2-HE-8-F = d & o] E) &F1] 4 (o] 3t
BAlg= °F713H)& 10 nm FAR AFF2ata, A7l B3 AXS ol s34 (2)2 FAIH= 2 2] 319
% SIE 40 nm FARE AUt o]F, HdAFdToR dEAst 47y F52 LiFE 0.2 mm FAE 3
staL, ool AlE 150 o] TR F&ste] 502 ARRTORAN {7 A7 EFAAE A xS

i:L
N
ofj
o
ot~

[0295] ole} o] Alx® A B mlud {77 AAE —’E‘#‘ﬂ‘ﬂi 27 7}3}04 FEYAM A
(photoresearch)A}F2] PR-6502.2 A 7|33 (EL) EAS =
Alol A=A A A xE £ =4 AH S £33 T9

($2]
-1> tlo
mlo
e
o
ol
32
£
ol
N
P
rlr
_>,i
é
b
g
‘L
N
N
QL
IN)
X
i

[0296] [H] 4] 4,5,6]

[0297] WFRETS M i, AAeES e R vald 1-3 3§

=
e AT, (A 27k FAS

[0298] [B]xLe] 7,8,9]

[0299] ARpES ste= vl 1-3 SFES AFEE AS Agstas 7] AAld 29 sdF URles {rjdvE

[0300] TRz

o[}h

3} ARG5S Voltage| Current | Brightness | Efficiency | Lifetime
s}3He Density | (cd/m2) T(95)
o (4) sl3tE (1-61) H] w3} 3 5.5 16.2 5000.0 30.8 82.4
oA (5) 33t E (1-61) H) w sl 3tE 5.2 14.9 5000.0 33.6 89.7
o (6) sl3tE (1-61) H] w3} 3 5.3 14.0 5000.0 35.7 89.6
oA (7) 33t E (1-32) H] w3} 3HE 5.4 13.9 5000.0 35.9 101.0
o (8) 33t E (1-32) H] w3} 3 5.1 13.6 5000.0 36.8 104.3

o (9) 33 (1-32) H] w3} 3HE 5.0 12.5 5000.0 40.1 107.5

m{ﬂ 7
%

=9

=)

=9

=9

== iy ey e A )
BRI (R |RS (R R
(SO (SO (S (SO [NC [

=)
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[0301]

[0302]

[0303]

[0304]

[0305]

S=50dl 10-2399010

AA e (49) | SH3HE(1-32) = 2-1) 4.3 10.0 5000.0 49.8 123.5
AR (50) | 3HEE(1-32)  |3EE(2-2) 4.4 10.8 5000.0 46.1 129.9
A (51) | 33HE(1-32) 318t E (2-3) 4.3 10.1 5000.0 49.4 129.6
AR (52)  |3HEE(1-32)  |3FE(2-4) 4.4 10.2 5000.0 49.2 126.8
AA A (53) | SHRHE(1-32) 318t E (2-5) 4.4 11.0 5000.0 45.4 124.9
A (B4) | 3H3HE(1-32) 33HE(2-6) 4.3 10.8 5000.0 46.5 121.8
AA A (55) | SHRHE(1-32) 3$E(2-7) 4.5 11.0 5000.0 45.4 125.5
A (56) | 3RHE(1-32) 33HE(2-8) 4.5 10.5 5000.0 47.7 127.3
AA A (57) | SH3HE(1-32) 35 E (2-9) 4.4 10.1 5000.0 49.3 121.2
A (58) | 3RHE(1-32) 3}t & (2-10) 4.5 10.9 5000.0 45.7 127.1
AA A (59) | SHEHE(1-32) 3HeHE(2-11) 4.4 10.1 5000.0 49.7 122.1
A (60) | 3RHE(1-32) 3}t E (2-12) 4.3 10.3 5000.0 48.7 123.4
AA A (61) | SH3HE(1-32) 3HeHE(2-13) 4.2 9.6 5000.0 52.0 121.0
AAd(62) | 3H3HE(1-32) 3}t E (2-14) 4.1 10.0 5000.0 50.0 125.8
AA A (63) | SHEHE(1-32) 31 (2-15) 4.2 9.6 5000.0 52.3 120.4
A (64) | 3F3HE(1-32) 335 (2-16) 4.1 9.8 5000.0 51.2 126.3
A (65) | EH3HE(1-32) 3HHE(2-17) 4.0 9.7 5000.0 51.7 128.4
A (66) | 3HEHE(1-32) 3}t & (2-18) 4.0 9.6 5000.0 52.3 126.1
AA A (67) | SHEHE(1-32) 3HeHE(2-19) 4.1 9.7 5000.0 51.7 122.7
A (68) | 3RHE(1-32) 3} & (2-20) 4.1 9.6 5000.0 52.2 120.1
AA A (69) | SHEHE(1-32) 3HeHE(2-21) 4.2 9.7 5000.0 51.7 121.7
A (70) | 33HE(1-32) 335 (2-22) 4.1 9.5 5000.0 52.6 123.4
AA A (71) | S3HE(1-32) 3195 (2-23) 4.0 9.8 5000.0 50.9 128.3
AN (72) | 3H3HE(1-32) 3135 (2-24) 4.0 9.6 5000.0 52.3 123.5
AA A (73) | SHRHE(1-32) 319 (2-25) 4.3 10.3 5000.0 48.5 128.7
AN (74) | 3H3HE(1-32) 335 (2-26) 4.5 10.4 5000.0 48.2 120.4
AA A (75) | SHRHE(1-32) 3HeHE(2-27) 4.4 10.5 5000.0 47.5 120.0
A (76) | 33HE(1-32) 335 (2-28) 4.5 10.1 5000.0 49.4 121.6
AA A (77) | SRHE(1-32) 3¢ (2-29) 4.4 10.1 5000.0 49.7 122.9
A (78) | 3RHE(1-32) 335 (2-30) 4.4 10.9 5000.0 45.7 124.1
AA(79) | 33HE(1-32) 31eHE(2-31) 4.5 10.6 5000.0 47.1 127.5
AAE(80) | 3H3HE(1-32) 33t & (2-32) 4.4 10.6 5000.0 47.2 121.1
AA(81) | &H3HE(1-32) 319 (2-33) 4.4 10.3 5000.0 48.4 127.2
AAA(82) | 3H3HE(1-32) 3}t E (2-34) 4.4 10.5 5000.0 47.8 125.7
AA A (83) | SHEHE(1-32) 3¢ (2-35) 4.4 10.2 5000.0 49.0 127.6
AAE(84) | 3H3HE(1-32) 3} 5 (2-36) 4.4 10.2 5000.0 48.9 125.0
A7 & 79 AdERY & Aol s (DE YehAE 3dES HFRzSoR ALEsta 33
2)2 YA = dFES AAFEZT o2 A4S 39 a8 9 98 FudA RS 3 5 A

oAl e, dFR 2SS AFESHA] Ga RasEE 138 ARFEFT R AR A 4~6RU= 38k (1)
2 YA = S3ES $FR TR ANl Al E 138 AATEFTOE AES Hlauld 7971 &8
9 Fo] I E AL AT F dfedl, ole UHHEIFTE AEEHA AT WAL AetE (charge
balance)& ©o|Fil AF 55 AW ofd WFZ UFor] LFo] o]Ffx o a8 % $9YS FUsAA
F7] wWEe Aow dAodrt

WA seta (D2 e
A d 49~84+= T H %
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o Aget

gud

gk LIMOSF 2 oA &

ol sl e



SS=50dl 10-2399010

[0306] B owe] nEWYE of

do
=
>
X0,
e

BE J&

rlo

X
s

o A7slel olste] A Holok shwl, a9} BEE W
© Ao daHolel & Aol

259 Hy
[0307] 100 @ 71847 22} 110 @ 7]
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