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Alze] 1-1914 (@-tl sl dopr] sl )y n. 2 o
o]] A] =((4-(diphenylamino)phenyl)boronic acid) T Al 2-T] ¥l 225 ¢+ d o} v] =3
R 24 o] A] =(2-dibenzofuranphenylaminophenyl boronic acid)& A}-83+ %
Ao star B7] ShE 2-1-1Q2-1) & Al WS T4 e s 3
3= 2-1-46(2-1)& A 238 T
MS[M+H]+= 738
<Az 4] 1-13>

335 2-1-472-1) A%
il O
2000
afay
s
Al zzell 1-1001 4 @-vl s dopv] eyl ) B2

o]] A] =((4-(diphenylamino)phenyl)boronic acid) th 4!
2T W2 hupo] ] d o] e B

o]] A] =(2-dibenzofuranbiphenylaminophenyl boronic acid)& A8+ 31 -&
27 BEE 2-1-12- 1) A 23 = Ay TAe i o 2 4] 35HE
2-1-47(2-1)= A z=3F3io)

MS[M+H]*= 815

<A Zof 1-14>

313HE 2-1-48(2-1)9] Az
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[475]

[476]

[477
[478
[479
[480

[481]

[482]
[483]
[484]

o
.

Az el 1-1614 @-tl sl d opu] ey ey B 2
o]] A] =((4-(diphenylamino)phenyl)boronic acid) th 4!
2-UHlEFEEF Aol nid HEY
o]] A] =(2-dibenzofuranfluoreneaminophenyl boronic acid)= A8 A= A 2| 8} a1
71 e 2-1-12- D) Alzsh= W A o R Y
2-1-482-1)& A x3k3A .

MS[M-+H]+= 855

<A z4 1-15>

& 2-1-52(2-1)9] A=

)
s
its

Alzzel 1-100 4 @t sl dopr] =)sl ) B2
of] A| = ((4-(diphenylamino)phenyl)boronic acid) T2
N-(4-(9H-7H8FE-9-2)# 9)9,9'- 1] ¥ & -9H-& F 2. dl-2-oln| =3 d B &Y
of| A] Z=(N-(4-(9H-carbazol-9-yl)phenyl)-9,9-dimethyl-9H-fluoren-2-aminophenyl
boronic acid)& AHE-SF A& A & stal 471 F3HE 2-1-12-1)& Al x5k Wi )
TAS o Y] gHE 2-1-52(2-1)& Alz=s T

MS[M+H]*= 930

<Az 1-16>

3F3HE 2-1-54(2-1)9 A=
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[485] O Q Q
‘O a5
0
2

[486]  AlZe] 1-1614 @-H 3l o] =) ) B 2
of| Al E((4—(diphenylamino)phenyl)boronic acid) th2!
N-(9,9'-t] ¥ & -9H- & F @ #1-2-2)-9-3| d-9H-7} 1} £-3-1-0} 1] 1) 7 ) B 2
of] A] =(N-(9,9-dimethyl-9H-fluoren-2-yl)-9-phenyl-9H-carbazol-3-1-Amino)phenyl)b
oronic acid) & AF8-3F 212 A 9] 5tal 7] 3FghE 2-1-12-1) & Al 23 Wi
TLI WY o Y] 3EHE 2-1-542-1) & Al =5k

[487] MS[M+H]*= 930

[488] <A Zd 1-17>

[489] 3= 2-1-64(2-1)9] A =
[490]

Ve
SOSHNS
GOy

[491]  Alze] 1-101A4 @-Heldobv ) d) B2
of A| E((4—(diphenylamino)phenyl)boronic acid) T4
@-( 2 doln) 1) [1,1-vo) o d]4- ) B2 Y]
ol] A] =((4'-(diphenylamino)-[1,1' blphenyl] -4-yl)boronic acid)< }%i A&
A L8kl 7] 3HEHE 2-1-1Q2-1)2 A xR TAs WH e 7]
33 E 2-1-64(2-1)2 Al 235

[492]  MS[M+H]= 724

[493]  <Alx] 1-18>

[494] 3= 2-1-65Q2-1)9] Al =
|

[495 0.0 O
SOOHRS
oy

[496] Az 1-164 -t dolr] o )R 2y
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[497
[498
[499
[500

— e e

[501]

[502
[503
[504
[505

— e e

[506]

[507]

o]] A] =((4-(diphenylamino)phenyl)boronic acid) th 4!
@-([1,1-1Fo) ¥ d]-4-d (@ ) o b 1m)-[1,1-1Fo] 9 ]-4- e B2
o] A] =((4'«([1,1'-biphenyl]-4-yl(phenyl)amino)-[ 1,1'-biphenyl]-4-yl)boronic acid)<
A8 e AS Bl A7) BFE 2-1-10-D) S AXeks HET FAF
WhH o 2 AJ7] 313HE 2-1-65(2-1)& Al x5

MS[M+H]+= 801

<A z24d 1-19>

319t 2-1-66(2-1)9] Az

(O

o O

5
Alze] 1-1914 (@-tl sl dopr] sl )y n. 2 o
o]] A] =((4-(diphenylamino)phenyl)boronic acid) th 4!
@-((1L,14,1-H 3 4= ok )-[1,1-vfo] 9 d-4- ) B2 o
of| Al =((4'«([1,1':4',1"-terphenyl]-4-yl(phenyl)amino)-[ 1,1'-biphenyl]-4-yl)boronic
acid)& A8 A& Al 9lstar 7] 83HE 2-1-12- D& Al Fsh= W Y g
W o & 7] 8 ehE 2-1-66(2-1)& Al &8kt
MS[M+H]+= 877

<Az 1-20>
39t 2-1-67(2-1) 9] Az

Ciri (2
SOORS.

aSasy, "

Alzel 1-100 4 @-tlsldeln] s d) R 2y
o]] A] =((4-(diphenylamino)phenyl)boronic acid) th 4!
@-(H((1,1-8Fe) 3 d]-4-)obr] =)-[1,1-Hlo] sl H [-4- ) B2
o] A] =((4'-(di([1,1'-biphenyl]-4-yl)amino)-[ 1,1'-biphenyl]-4-yl)boronic acid)<-
A8 e AL Bk A7) BFE 2-1-10-D) S AXeks HET FAF
W o 2 Y] BHEE 2-1-67(2-1)& AlZsHiTh

MS[M+H]+= 877
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[508]
[509]
[510]

[511]

[512
[513
[514
[515

—t e e

[516]

[517]
[518]
[519]

<A 2 1-21>

3} E 2-1-69(2-1)9] A =
L) ‘Q
SOCHRS

aSase ”

Azl 1-100 A @-vl sl dopr in)s d) B 2
o]] A] =((4-(diphenylamino)phenyl)boronic acid) th 4!
@-(F([1,1-1Fo] 91 D ]-4- 2 (9,9- Tl Wl & -9H-F 7 2 #1-2-A) o} 1] 1r)-[1,1'-1}o] 7
J-4-21) B2 )
of| Al = ((4'-([1,1'-biphenyl]-4-y1(9,9-dimethyl-9H-fluoren-2-yl)amino)-[ 1,1'-biphenyl]-
4-yDboronic acid)& AF-&3F A& A9l s}l d7] sHEHE 2-1-1(2-1)& Al &3+
HI—HJJ/} o) 3t H]—HJ o7 /\1—7] g} =20 1- 69(2- 1)E x]]J_O}OﬂD}

MS[M+H]*=917

<A z2d 1-22>

SF3hE 2-1-752-1)9 A=

Cis2 (D
SOOES

S0

Alze] 1-1914 (@-tl sl dopr] sl )y n. 2 o

o]] A] =((4-(diphenylamino)phenyl)boronic acid) th 4!

@-((L1-RFo) 3 d]-2-A([1,1-1Fe) # I ]-4-A)obw] o)-[1,1-1lo) #H d]-4- ) B =2
U

]
of| Al =((4'~([1,1'-biphenyl]-2-yl([1,1'-biphenyl]-4-yl)amino)-[ 1,1'-biphenyl]-4-yl)boro
nmmm%ﬁ%%ﬁolﬂﬂﬂ@1ﬂ FE2-1-12- 1) A Z3HE w7
TAs o B A7) 3HE 2-1-752- 1) A Z=3H5H

MS[M+H]+= 877

<Az 4 1-23>

3138 2-1-77(2- 1)) A%
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[520] O. O ‘O

50
[5211 Az 1-1004 @G-l dopr] m)s ) R
o]] A] =((4-(diphenylamino)phenyl)boronic acid) th 4!
4-((9,9-v M 2 -9H-&F 2 dl-2-) (¥ ) ol 1)-[1,1-HFo] # H]-4- ) B =2 ]
of] Al = ((4'-((9,9-dimethyl-9H-fluoren-2-yl)(phenyl)amino)-[ 1,1'-biphenyl]-4-yl)boroni
c acid) & A& A& Al Q) 3tar A7) B FE 2-1-12-1)& Al Z38h= Wi
LT er 7] 3w 2-1-772-1)& Azs

[522] MS[M+H]*= 841

[523] <A Z o 1-24>

[524] 3}3F = 2-1-81(2-1)9] A%
]

[525 0.0 ‘Q
SOONRS

afe

[526] Az 11904 @t doln| )3 D) B2
o]] A] =((4-(diphenylamino)phenyl)boronic acid) th 4!
@-([1,18Fe] 3 d1-2-24(9,9-H Wl & -9H- & F 2/ -2-d) ol 1] I)-[ 1, 1'-H}o 3] H |-4-
AR =Y
of| A =((4'«([1,1'-biphenyl]-2-y1(9,9-dimethyl-9H-fluoren-2-yl)amino)-[ 1,1'-biphenyl]-
4-yDboronic acid)y& A& 212 Al @ &FaL 7] 3= 2-1-12-1)& A L£8h=
T FAdd o R 3] B 2-1-812-1) & Al 3l

[527]  MS[M+H]+=917

[528]  <AlZd] 1-25>

[529]  3}3FE2-1-2412-1)9] A=
[530]

L e
OO

SfasSa

[531] Az 1-1004 @G-l dopr] )3 ) R
o]] A] =((4-(diphenylamino)phenyl)boronic acid) th 4!
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[532
[533
[534
[535

—t e e

[536]

[541]

[542]
[543]
[544]

(4-(F] ¥ 2 [b,d thiophen-2-2 (3] D)o }] ) {1, 11} o] o] W ]-4- )1 2

o) A| Z=((4'-(dibenzol b, d]thiophen-2-yl(phenyl)amino)-[1,1'-biphenyl]-4-yl)boronic
acid)& AHE 3 AL Alelshi 7] HFHE 2-1-12- 1) Alxss g B
HHR o g A7) 3R 2-1-241(2-1)S Al %81t

MS[M+H]+= 831

<Az 4] 1-26>

313HE 2-1-2422-1) 9] A=

L
0
SO RSV
Az el 1-1614 @-tl sl d opu] ey ey B 2
o]] A] =((4-(diphenylamino)phenyl)boronic acid) th 4!
(@-(A 2 [b,d]E 2 #-4-A (@ H)obr] =)-[1,1-1}o) ¥ H]-4-A) B2
o]] A] =((4'-(dibenzo[b,d]thiophen-4-yl(phenyl)amino)-[ 1,1'-biphenyl]-4-yl)boronic
acid) & 83 AE A2l Y] B 1€ A 2shE P B
W o 2 Y] BHEE 2-1-242(2- )& Al &35t
MS[M+H]+= 831

<A Zd| 127>
3}ehE 2-1-246(2-1)9] A=

s
L

Oy

Alzel 1-100 4 @-tlsldeln] s d) R 2y

o) A = ((4- (diphenylamino)phenyl)boronic acid) T Al
A-(HWLZ[b,d]F &-4-A (@ D)ot m)-[1,1-1Fe] 3 d]-4- ) B 2

o) A| Z=((4'-(dibenzol b, d]furan 4-yl(phenyl)amino)-[ 1,1'-biphenyl]-4-yl)boronic
acid) & AF&3 A A&t A7) 3EE 2-1-12- )& A x8= i o T3
R 6 2 A7) 313hE 2-1-246(2-1)& Al £85I T

MS[M+H]*= 815

<A Z 4 1-28>
3}ehE 2-1-3152-1) 9] A=
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[545]

[546] Az 1-1o04 -l dopr] )sd) B 2y
o]] A] =((4-(diphenylamino)phenyl)boronic acid) th 4!
(@-(4~(F1 D O] )1, 10 31 - 4- sl Wyl )1, 1wk o] 51 W J-4-22)
HEY
of] A] =((4'-((4'-(diphenylamino)-[ 1,1'-biphenyl]-4-yl)(phenyl)amino)-[ 1,1'-biphenyl]-4
-yDboronic acid)S A8 1S Al 9l 8tar 7] s3E 2-1-1Q2- )& Al Zsh=
HhE ) FA g Wb o Y] 3R 2-1-315(2-1) S A28 o)

[547] MS[M+H]+= 968

[548] <A z4 1-29>

[549] shet = 2-1-316(2-1)9] Az
[550]

LA

[5511 Az 1-1004 @G-l dopr] m)s d) R
o]] A] =((4-(diphenylamino)phenyl)boronic acid) th 4!
(4-((4-(H ) o] =y (@l ok )-[1,1-8f o) 9 H]-4- ) B2
o]] A] =((4'-((4-(diphenylamino)phenyl)(phenyl)amino)-[1,1'-biphenyl]-4-yl)boronic
acid) S AHE-8F & A9l Btal V] S E 2-1-102- 1) Alz=sh= W 5Ue
W o & 7] 8hehE 2-1-316(2-1)S Al =385t

[552] MS[M+H]+= 892

[553] <A z4 1-30>

[554]  3}&E2-1-3112-DS Az
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[555]

[556]  Azel 1-1614 @G-l s o] ) d ) B 2
o]] A] =((4-(diphenylamino)phenyl)boronic acid) th 4!
@-(@-(L1-vkol s -4- L () o] ) (e ) ok w] b 1L, 1-8Fo) 7 -4
My EY
of] Al = ((4'-((4-([1,1'-biphenyl]-4-yl(phenyl)amino)phenyl)(phenyl)amino)-[ 1,1'-biphe

nyl]-4-yl)boronic acid)< A}ﬂ A& AL ekl 47l 3= 2-1-12-D)E
A zsh= W sAd g i o' 4] 39 2-1-311Q2- D& Al Zsk3lt
[557]  MS[M+H]*= 968
[558]  <AlZd 131>
[559] E}ﬂ” 2-1-318(2-1)&] A=
[560] -

[561] Az 11004 @l dopr] )3 )R
o]] A] =((4-(diphenylamino)phenyl)boronic acid) th 4!
(A-((@-(FI[L1-1F0) 7 1-4- )0k )3l )yl o 3)-[1,1-8}o] 31 d]4-9)
By
of] A] Z=((4'-((4-(di([1,1'-biphenyl]-4-yl)amino)phenyl)(phenyl)amino)-[ 1,1'-biphenyl]-
4-yl)boronic acid)2 AH&3F 22 | 9|3t A7 3FE 2-1-12-1)& A Z3=
W A H O R Y] 3 e 2-1-318(2-1) & Al =5kl

[562] MS[M+HJ*= 1044

[563] <A zd 1-32>

[564] shet = 2-1-3202-1) 9] Az
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[565] O O
00

‘O’

GD

[566] Azl 1-16]A4] -t o] m)ys )R 2 Y
of] A| = ((4-(diphenylamino)phenyl)boronic acid) T2
@-((4-([1,1-1}o] 7 D ]-4-4)(9,9-T] | & -9H- & F 2 &ll-2- )y ol v 1)y 3 )] d o}
1] )1, 1-1h 0] 1) W 4-2]) B2 Y
o Al =((4'-((4-([1,1'-biphenyl]-4-y1(9,9-dimethyl-9H-fluoren-2-yl)amino)phenyl)(phe
nyl)amino)-[1,1'-biphenyl]-4-yl)boronic acid)e AF-&3F -2 A 2] 5laL A7) 3}3t&=
2-1-12-DE A Z&= i ot U g o g Ay] 31345 2-1-32002-1)
R ES-T1=8

[567] MS[M+H]+= 1084

[568] <Az 2-1-1>

[569] 313 E 2-A o A=
|

[570
K2003 Pd({PPh;)s
THFIHZO reflux

[571] A e ¥-9] 7] o) A 500ml 5= B}t a‘r*i@ﬂ
1-B 2% .2 0}o] @ &l 4l (1-bromo-2-iodobenzene) (15g, 0.53mol),
(44619197 2 92 9ys Q) w2
of] A] =((4-(4,6-diphenylpyridin-2-yl)phenyl)boronic acid) (19.35g, 0.64mol)-&
B Eg}dto] = 2 & 240mlcl] 94 3] 59 T oM e FE -8 o (120ml) S
A7bstar, HEg 7| (B o d E A3 ebH(1.22¢, 1.06mmol) S ¥ F 2
ARF Bk b Rkal Itk 40 R L5 SR BE S A A5

FEb v e s Ay F S A7 ol e 300ml= A2 g st

371 BH3HE 2-A (18.41g, 578 88%) 5 A =3} T}

[572] MS[M+H]+= 463
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[573] 3}3t= 2-B 9 A&
[574] )
]
g
e
2-A
[575] A% 971 A 500ml 52 vhe Fek e 4] e 2-A (18.41g,
0.55mol)S El| Eg}3}o] = 2 553 200mlell 93 3] +5<9) F 78°CHE 55 el
n-BuLi 34ml & % 37 stirring= 30+ 3Fal
10H-2~3] 2 [9FE 2} 401-9,9'-F 5 @ #1-10-<(10H-spiro[anthracene-9,9'-fluoren]- 10-
one) (16.78g, 0.55mol)< Zdzﬂ 3] Yol Er}h 34| o] 55 420 &
B2 200mlE ¥ olA whgS F4 A7t 58 A AL
T T 0 2 g 2 7hehEs S Al 7] AL o §EE 300mlE A2 g 5l
7] 3}8HE 2-B (26.65g, T 5:85%) 5 A 25T
[576]  MS[M-+H]+= 728
[577] 3}3HE 3-1-1(3-5)9) A%
[578]
3-1-1{3-5)
[579] A4 971 A 500ml 52 vhe Fek e 4] e 2-A (28.65g,
0.43mol) oFA EAF 200ml o] & 32 HC10.7ml & A 3] o1, 2 A7k FoF
7HE ksl T AL o8 LR E W A A E st B R
Noj&th AE| A0 A5 Folx FREFZE [Lof Ho|a B Yo]Fa E2S
w2 g}, ol g 300mlE Al A skl A7) 3R 3-1-1(3-5) (23.12g, &
84%) 5 Az}t
[580]  MS[M+H]*=710
[581] <A 2] 2-1-2>
[582]  3}IE 3-1-2(3-5)9] A%
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[583]

&
[584]  Axd] 2-1-1914 (4-(4,6-tl 3l D5 ) -2-y3| D2 Y
ol| A] =((4-(4,6-diphenylpyridin-2-yl)phenyl)boronic acid) th 4!
(@d-(@-((1,1-vFo] | d -4-2y-6-w 3] 2] d-2-hyw )y R 2 ]
of] A] =((4-(4-([1,1'-biphenyl]-4-yl)-6-phenylpyridin-2-yl)phenyl)boronic acid)<
AHEE A& Al 9] star 7] 8 3HE 3-1-1(3-5) 2 Al&shE Wi w s
W o = AV 3HEHE 3-1-2(3-5)8 Al skl

[585]  MS[M+H]*= 786
[586] <A %] 2-1-3>

[587] 3}3HE 3-1-6(3-5)] A%
[588] -

g
]
O

[589]  AlZd 2-1-1614] 4-(4,6-H] o3 g H-2-2) s ) H.2
ol| A] =((4-(4,6-diphenylpyridin-2-yl)phenyl)boronic acid) th 4!
(4-(9,9-H W &l -9H-&F 2. 7l-2-2)-6- 3 d 7] 2] T -2-2) 3] ) B =
of| Al =((4-(4-(9,9-dimethyl-9H-fluoren-2-y1)-6-phenylpyridin-2-yl)phenyl)boronic
acid)& A3 21L& ALl shal 7] 8 3-1-1(3-5)& Al2shz W w A g
Wi o g2 A7) 3ghE 3-1-6(3-5)2 Al 25t

[590]  MS[M+H]*= 827
[591] <A 2 2-1-4>

[592] 3}3HE 3-1-9(3-5)2] Al %
[593]

[594] Azl 2-1-1914 (4-@4.6-t1u dH gld-2-ys| HH 2
ol| A] =((4-(4,6-diphenylpyridin-2-yl)phenyl)boronic acid) th 4!
(4-(4,6-T1([1,1-8Fo) B D ]-4-2h o] 2] -2-) 3 )2 Y
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of| Al =((4-(4,6-di([1,1'-biphenyl]-4-yl)pyridin-2-yl)phenyl)boronic acid)& A}-&
A& Alelatarl 7] Sh3HE 3-1-13-5)& Alzeh= Wi sdg i o= A
3= 3-1-9(3-5)= Al L5t

[595] MS[M+H]+= 863

[596] <Az 2-1-5>

[597] E}dm 3-1-15(3-5)¢] A=
[598]

[599] Az o] 2-1-191 A (4-(4,6-U1 9 D3] 2] H-2-2)s )y » 2 ]
of] A| =((4-(4,6-diphenylpyridin-2-yl)phenyl)boronic acid) th 4!
(@-(4,6-01 91 4 9] &) F-2-2)-[ 1,1 u}o] 3 I |-4- ) B2
o] A] Z((4'-(4,6-diphenylpyridin-2-y1)-[ 1,1'-biphenyl]-4-yl)boronic acid)& A}-&
AL A9t 7] #HEHE 3-1-13-5)S A xst= i a Bde o n
§} FE 2-1-152 A 235k

o?LF

71

[600] MS[M+H]+= 786

[601] <Az 2-1-6>

[602] 1= 3-1-16(3-5)9] A=
[603]

[604] Al 2-1-101 4] (4-(4,6-T] ¥ d ¥ 2] | -2- ) v ) B2
ol| A] =((4-(4,6-diphenylpyridin-2-yl)phenyl)boronic acid) th 4!
@-(6-((1,1-1Fo] 9 d-4-2h)-4- ] & | -2-2D)-[ 1L 1-vko] 2] ]-4- 2 B2
ol A] =((4'<(6-([ 1,1'-biphenyl]-4-yl)-4-phenylpyridin-2-y1)-[ 1,1'-biphenyl]-4-yl)boroni
c acid) & AFE 8 A& AL 5lar 4] 8H3HE 3-1-1(3-5)2 Al &= W
AR o= V] 8eh= 3-1-16(3-5) Al £85I

[605] <Az 2-1-7>

[606] ﬂﬁf}% 3-1-18(3-5)¢] A=
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[607]

[608]

[609
[610
[611
[612

[613]

[614]
[615]
[616]

Az 2-1-1901 A (4-(4,6-T1 ¥ D ) 2] H1-2-Q)y )R 2
ol| A] =((4-(4,6-diphenylpyridin-2-yl)phenyl)boronic acid) th 4!
(4-(4,6-H([1,1-vFo) A d]-4- )] e L -2-)-[1,1-vf o] ) d]-4-H B2
of| Al =((4'-(4,6-di([ 1,1'-biphenyl]-4-yl)pyridin-2-y1)-[ 1,1'-biphenyl]-4-yl)boronic
acid) S A& 712 A 9l5tal 7] EE 3-1-1(3-5)2 A28 W U
bR o 2 A7) 31815 3-1-18(3-5)S A &3 v

MS[M+H]*= 939

<A Z 4 2-1-8>

g} 3HE 3-1-20(3-5)9] A&

Az el 2-1-19014 (4-(4,6-T1 9 I3 2l H-2- ) )R 2 Y
of| A| =((4-(4,6-diphenylpyridin-2-yl)phenyl)boronic acid) ) Al
(4-(6-([1,1-1}e] #l 2 ]-4-9)-4-(9,9-1 7| -9H- & F 2 7 -2- ) 3] 2] T-2-2)-[1,1"-
upo] 5 d]-4-9) 2]
of| A Z((4'-(6-([ 1,1'-biphenyl]-4-y1)-4-(9,9-dimethyl-9H-fluoren-2-yl)pyridin-2-y1)-[ 1,
1'-biphenyl]-4-yl)boronic acid)& AFH-83F 215 Al 2| akaL 7] 3}eh& 3-1-13-5)=
Alzsh= Wi sdg e ® 7] 3Fehe 3-1-203-5)2 Al Z£38H
MS[M+H]*= 979
<Azl 2-2-1 WA 2-2-8>
Az el 2-1-19014 (4-(4,6-T1 9 I3 2l H-2- ) )R 2 Y
of| A| =((4-(4,6-diphenylpyridin-2-yl)phenyl)boronic acid) ) Al
4-(4,6-c] oI gu|el2- s d B2 Y
of] Al =(4-(4,6-diphenylpyrimidin-2-yl)phenylboronic acid),
(4-(4-([1,1-7te] ol d]-4-eh-6-sl d ] 2] v H-2- )l Dy B Y
o] A] =((4-(4-([1,1'-biphenyl]-4-y1)-6-phenylpyrimidin-2-yl)phenyl)boronic acid),
(4-(4-(9,9-T1 Wl & 9H-F 7 2 #1-2-9)-6-3 3] ] 1| | -2- ) v ) R 2
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of] Al =((4-(4-(9,9-dimethyl-9H-fluoren-2-yl)-6-phenylpyrimidin-2-yl)phenyl)boronic
acid), (4-(4,6-F1([1,1-8}Fo] # € ]-4-2) 3] g v 1 -2-2) 3] ) B =2

o)) Al Z=((4-(4,6-di([1,1' —blphenyl]—4—yl)pyrlrmdm—2—y1)pheny1)boronic acid),
4-4,6-t1 9 d 7] 2] H-2-2)-[L1-1}o] s H]4- ) B2 Y
of] A| =((4'-(4,6-diphenylpyrimidin-2-yl)-[ 1,1'-biphenyl]-4-yl)boronic acid),
(A-(6-([1,1-1Fo] B ]-4-)-4-2 D 9] g -2-2)-[1,1-v}o] Bl ]-4- ) B =
o] A] =((4'<(6-([ 1,1'-biphenyl]-4-yl)-4-phenylpyrimidin-2-y1)-[ 1,1'-biphenyl]-4-yl)boro
nic acid),
(4-(4,6-F1([1,1-uto] H H]-4-) 3] 2] W] -2-2)-[1,1-1}o] ] H-4- ) B2

Of| Al = ((4'-(4,6-di([1,1' —blphenyl]—4—y1)pyrimidin—2—y1)—[1,1'—biphenyl]—4—y1)b0r0nic
acid), L=+
(4-(6-([1,1'-1}o] 7 d]-4-9)-4-(9,9-H] | H-9H- & F 2./l -2- ) 3] 2] | T -2-2)-[1, 1"
RURSE [EIWRSISUE S
o] A] =((4'<(6-([ 1,1'-biphenyl]-4-y1)-4-(9,9-dimethyl-9H-fluoren-2-yl)pyrimidin-2-yl)-[
1,1'-biphenyl]-4-yl)boronic acid)e A}-&3F A& A 2] 5}a1, Al 24 2-1-13
T3 A A8 &7 3R 3-2-1(3-8), 3-2-2(3-8), 3-2-6(3-8), 3-2-9(3-8),
3-2-15(3-8), 3-2-16(3-8), 3-2-18(3-8) ¥ 3-2-20(3-8)& A| £ 3} 3T},

% o Poaos
[ ? ;N// O‘O
o ?Q e a0

3-2-1(3- 8) 3-2-2(3-8) 3-2.6(3-8)

// oY ) OO -
/ SR o
SSepith \:/&i@ eadeat

3-2-15(3-8)

[617]

3-2-9(3-8)

o
§ O.Q
y \NAD Q‘Q O . \

3-2-18(3-8) O 3-2-20(3-8) @

3-2-16(3-8)

[618] <A Z 4] 2-3-1 W A] 2-3-8>

[619] Az 2-1-1614] 4-(4,6-H] L3 g H-2-2) s ) H2
ol| A] =((4-(4,6-diphenylpyridin-2-yl)phenyl)boronic acid) th 4!
4-(4,6-t1319-1,35-Ed] ol 7l 2-ehd d B2 Y
ol| A] =(4-(4,6-diphenyl-1,3,5-triazin-2-yl)phenylboronic acid),
(4-(4-((1,1-mFol #l d]-4-2)-6-7 D -1,3,5- E ] o} x]-2-2) o ) B2
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o A] =((4-(4-([1,1'-biphenyl]-4-yl)-6-phenyl-1,3,5-triazin-2- yl)phenyl)boronic acid),
(4-(4-9,9-tI M & 9H-Z F 2. #-2-2)-6-7d-1,3,5- Ed] o} -2- ) )R 2 ]
of] Al =((4-(4-(9,9-dimethyl-9H-fluoren-2-yl)-6-phenyl-1,3,5 —tr1az1n—2—yl)phenyl)boron
ic acid), (4-(4,6-TI([L,1'-v}o] | D ]-4-2)-1,3,5- E ] o}l -2- 25 ) B 2 1]
of] Al =((4-(4,6-di([1,1'-biphenyl]-4-yl)-1,3,5-triazin-2-yl)phenyl)boronic acid),
(4-4,6-11 9 9-1,3,5-E¢) o} 1 -2-)-[1,1-1}o] 3| -4-H B 2 Y
of| A] =((4'<(4,6-diphenyl-1,3,5-triazin-2-yl)-[1,1'-biphenyl]-4-yl)boronic acid),
@-(6-([1,1-1}o] # d]-4-2)-4-9| H-1,3,5- E & o} ¥ -2-2)-[1,1-1} o] | H]-4- D) B
=2
o A] =((4'«(6-([ 1,1'-biphenyl]-4-yl)-4-phenyl-1,3,5-triazin-2-yl)-[ 1,1'-biphenyl]-4-yl)b
oronic acid),
4-(4,6-t([1,1-v}o] # d]-4-)-1,3,5- E ] o} x1-2-)-[1,1- 0} o] # D ]-4- ) B =2
ol Al = ((4'-(4,6-di([1,1'-biphenyl]-4-y1)-1,3,5-triazin-2-y1)-[ 1,1'-biphenyl]-4-yl)boronic
acid), ==
(@'-(6-([1,1'-1}o] #1 D ]-4-4)-4-(9,9-H ¥ d -9H-&F F 2. 7l-2-4)-1,3,5- E g o} X1 -2-
)-[1,1-1}o] | L ]-4- E)Eia
o) Al = ((4'-(6-([ 1 ,1'-biphenyl]-4-y1)-4-(9,9-dimethyl-9H-fluoren-2-yl)-1,3,5-triazin-2-y
1)-[1,1"-biphenyl]-4-yD)boronic acid)S A& & 21 A &8} 3L, A Z o] 2-1-13%
T A8 AAshe 8171 3 3-3-1(3-11), 3-3-2(3-11), 3-3-6(3-11), 3-3-9(3-11),
3-3-15(3-11), 3-3-16(3-11), 3-3-18(3-11) Z 3-3-20(3-11)= Al =3} o},

[620] -

; oo P
SOCIS o0 g g‘c
G0 A ot 'o

J
331311 3326311 3-3-6(3- 11)

% O o P
sz -t
-11) 3-3-15(3-11) 3-3-16(3-11)/%

3318(311) 3370(311)

3-3-9(3-

[621]  <AlZ&d] 2-4-1 A 2-4-8>
[622] Azl 2-1-19014 (4-@d6-H ol dF e d-2-)El )R 2 Y
ol| A] =((4-(4,6-diphenylpyridin-2-yl)phenyl)boronic acid) th 4!
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4-2,6-H s ¥ i H-4- ) B 2
ol| A] =(4-(2,6-diphenylpyrimidin-4-yl)phenylboronic acid),
(4-2-([L,1-¥Fo] ) D -4-9y-6- 3] 2] ] -2- )y o ) B =
of] A] =((4-(2-([1,1'-biphenyl]-4-y1)-6-phenylpyrimidin-2-yl)phenyl)boronic acid),
(4-(2-(9,9-T1 ¥ -9H-& F 2. &l -2-2)-6-3 I 3] g | W -2- 2y )R 2 Y

of] Al =((4-(2-(9,9-dimethyl-9H-fluoren-2-yl)-6-phenylpyrimidin-2-yl)phenyl)boronic
acid), (4-(2,6-H]([1,1'-v}o] A d]-4-2H ) gl H2-2hHH ) B 2

o] Al =((4-(2,6-di([1,1' —blphenyl]—4—yl)pyrlrmdm—2—y1)pheny1)boronic acid),
@-2,6-t] 3 3 2l w-2-)-[1,1- 0ol F D ]-4- ) B2
o] A] =((4'«(2,6-diphenylpyrimidin-2-y1)-[ 1,1'-biphenyl]-4-yl)boronic acid),
(4-(6-([1,1-1}o] 7 d]-4-)-2- 9 d ) e v | -2-2)-[1,1-vf o] A d]-4- ) R 2 o
o] A] =((4'<(6-([ 1,1'-biphenyl]-4-yl)-2-phenylpyrimidin-2-y1)-[1,1'-biphenyl]-4-yl)boro
nic acid),
(4-2,6-H1([1,1-RFo] # d]-4-h) ¥ 2 v F-2-)-[1,1-5l o] A H ]-4- ) R =2

of| Al =((4'-(2,6-di([1,1' —blphenyl]—4—y1)pyr1midin—2—y1)—[1,1'—biphenyl]—4—y1)b0r0nic
acid), L=+
(4-(6-([1,1-1}e] # 2 ]-4-9)-2-9,9- 1] 7 4 -9H-& F 2 7ll-2-2) 3] 2] | | -2- &)1, 1"
-dlol s d]4-)REY
o] A] =((4'<(6-([ 1,1'-biphenyl]-4-y1)-2-(9,9-dimethyl-9H-fluoren-2-yl)pyrimidin-2-yl)-[
1,1'-biphenyl]-4-yl)boronic acid)& AF-& &+ Z1-& A 9] alaL, Al &< 2-1-13
T AT AAEEA &7 8HEHE 3-4-1(3-14), 3-4-2(3-14), 3-4-6(3-14), 3-4-9(3-14),
3-4-15(3-14), 3-4-16(3-14), 3-4-18(3-14) & 3-4-203-14)& Al =331t}

O
Seshs y g O'Q g8
(ﬂb QQ ’i/ QQQ

341314 3-4-2(3- 14) 3ed- ((3 14)

[623]

O.Q

B8 2 3

3-4-15(3-14)

3-4-16(3-14)

3-4-18(3-14) 3-4-20(3-14) @

[624] <Azl 3-1>
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[625] 13t = 4-4-1(4-5)9] Az

[626] 0.0

00
N

[627] A zel| 1-16 4 (4-d 3 dolr sl )R EY
o]] A] =((4-(diphenylamino)phenyl)boronic acid) th 4!
4-(NZ[d]EAFE-2-)Rtol Hl D 4-d B 2 Y
of] A] Z=.(4"-(benzo[d]oxazol-2-yl)biphenyl-4-ylboronic acid)S AF-83F 718 A £] &} a1
27 BEE 2-1-12- 1) A 23 = Ay TAe i o 2 4] 35HE
4-4-1(4-5)& Az 35T

[628]  MS[M+H]= 674

[629]  <Alzxe] 3-2>

[630] 3= 4-4-2(4-5) o] Az
[631]

s
408
NI

[632] A zel| 1-16 4 (4-d 3 dolr sl )R EY
o]] A] =((4-(diphenylamino)phenyl)boronic acid) th 4!
4-(AMZ[d]El o}E-2-)nfo| Al d 4- L H 2
of] A] = (4'-(benzo[d]thiazol-2-yl)biphenyl-4-ylboronic acid)& AM-&-3+ 21-& A £] 5} a1
27 BEE 2-1-12- 1) A 23 = Ay TAe i o 2 4] 35HE
4-4-2(4-5)5 Az v}

[633]  MS[M+H]*= 690

[634]  <H]aLd] 1>

[635]  ITO(indium tin oxide)”} 1,000A2] 7| & Whe} 51 €l 9 f-¢] 7| F-S A A& 59
Sl ¥ 29 E Al A sl o] ul, Al Al &= 3] A Ak(Fischer Co.) Al &<
AVEEES o, SRR = 8 o ARMillipore Co.) Al & 2] & (Filter) 2 22
AR FF5E AT ITOS 3087 A28 & F /52 23] dHEslo

Z259 A M 108 Al S Al A o] g &, o] AXZ B HUF
Ohﬂ l%% BA R 250 AA S st A 3 Eobznp A7 2
Aha EetznbE o] &sto] A7) 71whE sugE A A = X

T

lN

2

mlo o ot ©

[636] O]E%Jﬂ T:‘ﬂ]-?l ITO 54 j 9)of) 3}7] #1814 9] AL E 2
S ALo} AL E ¢ 3 @l (hexaazatriphenylene; HAT)E 500A 2] 57| &2 4 2 &
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[637] [HAT]

[638] A7 A&
/\

[639]

% 29 57 8
Uri a) N- d o} ] 3= 1H] 5 4 (NPB)(300A) & X & &2 5}o]

PCT/KR2016/001559

I

=

[640] oloy A, A7 AETEZ Yol 2 T 100AL R 517] 3}3&

N-([1,1'-8] 223 d ]-4-y1)-N-(d-(11-([1,1-8] 5] D
I)-[1,1-8] 9] D ]-4-0}FIEB1)(100A) & A1 ¥

[641] (EB1]

W

O

N

:

Wl 2 [a] 7FAbE-5-y) ¥

ol A %A

[642] oo} A, A7 AAxerE Yol 2 F7) 300A S 2 o} # ¢} ¢S BHY BDE

25:19] =gFu) &2 7 ﬁﬁﬂo}ﬂ s

3 A 59 o).
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[643]

[644]

[645]

[646]

[647]

[648]
[649]

(BH)

O‘
»

A1 w2 9ol 4] 38E ET1H A7) 38E LiQ(Lithium Quinolate) S
1:19] ) & N FZ2sto] 300A2 FAR A4 Y @ F42S
GG AV A Y B FET Aol AR RATAR
2] FE 2o =(LiF) 9} 2,000A T 2 &F w8 Z3Ee] &8 P48

A7 AN F7) B9 FHEL = 04~ 0.7A/secE FA 8 AL, &9
2 FZ 2 dlo] == 0.3A/sec, FU)HEL 2A/sec?] FH &L 2 F-2519 0,

Z A AFEE2x 107 ~ 5% 106 torrS -4 8o, §-7] 23 222 A 29l o
<A 3 1-1>

237] vlate] 194 EBL thal 7] 3H3HE 2-1-12-1)& A8 A1 Al 9] 8ttt
Hlale] 13 FAe W o g2 F-7] w3 222 A 28 o)

<A 3 1-2>

237] vl ate] 19]4 EBL thal 7] 3H3HE 2-1-6(2-1)& A8 A1 Al @] 8ty
Hlale] 13 FAe W o g2 F-7] w3 222 A 28 o)
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71 B)aLe] 104 313HE EBL thal A7) 3ehE 2-1-72- D)= A8 8 A&
A9 starE vlaud 13 FU3 R o g §-7] st A S A 2Fe o)

47 vl ae) 1914 8k EBI ojA)
shariz e 1 BAW WY O F7] WY 2448 AL,

71 e 2-1-102- D= AR A=
=]

71 3= 2-1-152-DF AR A=
=]

A 2
ﬂﬂaﬂmeﬂL4£ggg@gi%vu;v¢4 R

A7) Blate] 1o A &3E EB1 thAl A7) 33 2-1-2002-D)E AFE3 A&
= 5|

el 13} TAF WP o R §7] wag x5 Al=e i

A7) vl ald 1o A 3132 EB1 thAl A7) 313HE 2-1-252-1) 3 AFE 3 A&
— h=]

|3le] 13} T3 w0 7 §-7] v 212 A 28 o)
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H

A48 A 255k

271 lﬂ]loﬂﬁﬁw EB1 th2l 47| 3185 2-1-42(2-1)3F A&
5 o H

2 7] w242 A 4E .

271 Bl ale] 1o 835 EB1 th4l A7) 38R 2-1-46(2-1)3 A&
A9l slari= v)ald] 13} FA3 HH o 7 Fv] w2215 A 2} }giu},
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[650] <Agl o 1-3>
[651]
[652] <Ag o 1-4>
[653]

A 2]
[654] <23 041 1-5>
[655]
[656] <2g o 1-6>
[657]

A @] 8} L= H
[658] <4 1-7>
[659]

A @] 8} L= H
[660] <2gl o 1-8>
[661]

A @] 8} L= H
[662] <2¢l o 1-9>
[663]
[664] <2 1-10>
[665]
[666] <23 041 1-11>
[667]
[668] <23 04] 1-12>
[669]
[670] <23 1-13>
[671] 3

A 2]
[672] <A 3 1-14>
[673] 3

A 2]
[674] <A 1-15>
[675] AF7] B a1

&71 mlale] 1004 215z EBL thAl 7] 3= 2-1-48Q2-D)AFE-3F 4
shaiz wlane] 13 BAW MY OE f7) WY 243 ALl

AF71 bl 1o A 318 EB1 th Al A7) 3HEHE 2-1-47(2-1)8F A&
St vl 13 T g o g Fr) Wl 225 A 2 }%E}.

mlo

o| A 3}3& EB1 thAl A7) 33E 2-1-52Q2- D AL AL
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A9 s vl ald 13 FAe R o 2 7] wkad AxLE A 2 o)

[676] <2gl o 1-16>

[677]1 371 ¥laie] 104 315 EB1 thAl 7] 3HehE 2-1-542-DE A& 8 A&
Aol ehal= vlael] 13 FA S WY o7 {7] I £AE A2t et it

[678] <Add 1-17>

[679] 7] H]aid] 104 332 EB1 Al 4] 8F3HE 2-1-64(2-1) 5 AFE3 A
Ale)ehal= vlatel] 13 FA e WY o= {7] dF 2AHE Al zFet T

[680] <2gl o 1-18>

[681] ‘&7l 3}3HE EB1 2] 7] 313 2-1-652-1)F AHE§F A&
Ale)ehal= vlatel] 13 FA e WY o= {7] dF 2AHE Al zFet T

[682] <234 1-19>

[683] 7] mlale] 104 &}3HE EBI1 thAl 7] 813HE 2-1-66Q2-)E AFE-3 A&

=alald 13 FUI R o g {7 9kl AR S A 2o
[(684] <234 1-20>
[685] 4171 8] ale] 1o A

o

2 EBI Al 7] 3FE 2-1-672-1)F AL-&3 AL

H TAgh U o 7 R vkl A xS A 2T

[686] <Ago 121>

[687] 7] mlale] 104 &}3HE EBI1 thAl 7] 813HE 2-1-69Q2-DHE AFE-3 A&
= w)ate] 19 BAE PO R f7] g 24 A%kt

[688] <2g o 1-22>

[689]  “F7] v|ate] 1o A4 &}3E EB1 W2l A7) 3FE 2-1-752-1)E A& & A
= w)ate] 19 BAE PO R f7] g 24 A%kt

[690] <2gl o 1-23>

[691]  “&7]1 ¥]ate] 1o A4 8}3E EB1 W2l 7] 33E 2-1-77Q- ) E A& A&
= w)ate] 19 BAE PO R f7] g 24 A%kt

[692] <2g o 1-24>

[693]  “g7] m]ale] 1o A 832 EB1 thAl 7] 35 2-1-81Q2-1) 5 AHE-3F A1 &
= w)ate] 19 BAE PO R f7] g 24 A%kt

[694] <2g o 1-25>

[695] 7] vlald] 104 &5= EB1 Al 7] 83t E 2-1-2412-1)E AHE-&F A&
= w)ate] 19 BAE PO R f7] g 24 A%kt

H
[696] <& o 1-26>
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(6971 7] v]ale] 164 23l= EB1 thal 7] 33 2-1-2422- D E A& 8 A&
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A Q) stari= Hlule]| 13} s L gt H o 2 {7 kg AR S A 2el gl
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[723] [3%7)
S E(HAAE | HAR(Ve10m| EE(cd/A@10 | A3 (xy)
=) A/cm?) mA/cm?)
H)3le] 1 |EBI 4.11 5.33 (0.138,0.127)
Ao 1-1 |FFE2-1-12-1) |3.94 5.35 (0.139, 0.122)
Add 1-2 |85 2-1-62-1) |3.86 5.36 (0.138, 0.126)
Add 1-3 |85 2-1-72-1) |3.85 5.51 (0.138, 0.127)
A d 1-4 |35 2-1-1002-1) |4.03 5.42 (0.137, 0.125)
A 1-5 |85 2-1-152-1) |3.83 5.56 (0.136, 0.125)
A d 1-6 |35 2-1-2002-1) |4.03 5.54 (0.136, 0.127)
A8 127 |35 2-1-252-1) [3.94 5.35 (0.136, 0.125)
A d 1-8 |35 2-1-26(2-1) |3.86 5.36 (0.137,0.125)
Ao 1-9 |3FE 2-1-402-1) [3.85 5.51 (0.138, 0.125)
2145 o 3}eHE 2-1-41(2-1) |4.00 5.42 (0.136, 0.125)
1-10
2145 o 3}eHE 2-1-42(2-1) |3.84 5.46 (0.137, 0.125)
1-11
218 o 3}3HE 2-1-46(2-1) |3.88 5.42 (0.136, 0.125)
1-12
2145 o 3}8HE 2-1-47(2-1) |3.89 5.36 (0.138, 0.126)
1-13
218 o 3} 5 2-1-48(2-1) |3.81 5.34 (0.137, 0.125)
1-14
218 o 3}F3HE 2-1-52(2-1) |3.80 5.50 (0.136, 0.127)
1-15
218 o 3} 2-1-54(2-1) |4.01 5.42 (0.135, 0.127)
1-16
214 o 3} 5 2-1-64(2-1) |3.84 5.52 (0.138,0.127)
1-17
215 o 3} & 2-1-65(2-1) |4.05 5.58 (0.137,0.125)
1-18
218 o 3} 5 2-1-66(2-1) |3.85 5.51 (0.138, 0.127)
1-19




137

WO 2016/133342 PCT/KR2016/001559

23] o 3}3HE 2-1-67(2-1) |4.03 5.42 (0.137, 0.125)
1-20

215 o 3F3HE 2-1-69(2-1) |3.83 5.56 (0.136, 0.125)
1-21

23] o 3} & 2-1-75(2-1) |4.03 5.54 (0.136, 0.127)
1-22

23] o 3}3HE 2-1-77(2-1) |3.94 5.35 (0.136, 0.125)
1-23

23] o 31315 2-1-81(2-1) |3.86 5.36 (0.137, 0.125)
1-24

213 o 3}3+= 3.85 5.51 (0.138, 0.125)
1-25 2-1-241(2-1)

214 o 3}3+= 4.00 5.42 (0.136, 0.125)
1-26 2-1-242(2-1)

23] o 313+HE 3.84 5.46 (0.137, 0.125)
1-27 2-1-246(2-1)

23] o 313+HE 3.85 5.51 (0.138, 0.125)
1-28 2-1-315(2-1)

23] o 3}3+= 4.03 5.42 (0.137, 0.125)
1-29 2-1-316(2-1)

23] o 313+HE 3.83 5.56 (0.136, 0.125)
1-30 2-1-311(2-1)

23] o 3}3+= 4.03 5.54 (0.136, 0.127)
1-31 2-1-318(2-1)

215 o 3}3+= 3.94 5.35 (0.136, 0.125)
1-32 2-1-320(2-1)

H]3lel 1-1 |HT1 4.53 4.68 (0.136, 0.127)
H]3lel 1-2 |HT2 4.63 4.82 (0.136, 0.127)
H) 3l 1-3 |HT3 4.35 4.85 (0.135, 0.125)
H] 3ol 1-4 |HT4 4.37 4.89 (0.135, 0.130)

[724] 371 B 70NA, B8 28 A H = oS 2V Y S S Fo ' Sh=
S1EES ALE S Aol 11 A 329 Az )i e] 1110 A) 14 D SR
2% AAAS 02 AL B e 19 24 Rk TF A 0] R,
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o] ef7bE AHE At

18] of) 1-1 WA 1-329F v] alef] 1-1 WA 1-49] 229} v 0l E & B, A7)

J2 27 A H = o] F A0 23 3138 Fo]d olHolwlo] 27 X3k

(Alale] 1-1 H Bjare] 1-2)9} 23 2 3}kl ofHolrlo] A AH

(B]aLel] 1-3 2 Blald 1-4) R} S40] v 78S o 5 U =9

712 D717 AR L] FHEA o] EH S o sl

7] 79 Awe} o], - A A < i}f‘fm 28 FAHE= oS AR

F 2o sioof ol 7k X 37|l FE, e oA, shibE FEA
S)yE°] A4 ofrlo] 2y LUMO #H¥ & Hl AlstAl 24 ste] 771 w3
Ao A AR A E 0 2 AL E 7] A etk A o 5 QT

[727]  webA, & BAA o) WE o] T A2 3FE-S WA Abd 5 E o] et
Fr7] g AApe] AR abd o) A48 7sEs ekl o sl

[728] <A ¥4 2-1 WA 2-32>

[729] 371 mlale]] 10| A 7] A543 2% NPB thal 28 o 1-1 WA 329]
st E S AME S Al S A28t

quo

B

>

[725]

10 Uz

r2 4 ox ok
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[3£8]
FAEETTE  |FMvVe10m|EE(cd/A@10 |3 (x,y)
=) A/cm?) mA/cm?)

H)3le] 1 |NPB 431 5.53 (0.138, 0.127)
A& 2-1 |FFE2-1-12-1) [3.84 5.85 (0.139, 0.122)
A& 2.2 |3E 2-1-6(2-1) [3.76 5.96 (0.138, 0.126)
A d 2-3 |85 2-1-72-1) |3.75 5.81 (0.138, 0.127)
Aslo 2-4 |3}3E 2-1-102-1) |3.86 5.72 (0.137,0.125)
A d 2-5 |85 2-1-152-1) |3.73 5.86 (0.136, 0.125)
A d 2-6 |35 2-1-2002-1) |3.83 5.94 (0.136, 0.127)
A& o 2.7 |3E 2-1-252-1) |3.74 5.95 (0.136, 0.125)
A 2-8 |35 2-1-26(2-1) |3.76 5.84 (0.137, 0.125)
A d 2.9 |85 2-1-402-1) |3.75 5.81 (0.138, 0.125)
2145 o 3}eHE 2-1-41(2-1) |3.80 5.82 (0.136, 0.125)
2-10
2145 o 3}eHE 2-1-42(2-1) |3.74 5.96 (0.137, 0.125)
2-11
218 o 3F3HE 2-1-46(2-1) |3.78 5.82 (0.136, 0.125)
2-12
2145 o 3}8HE 2-1-47(2-1) |3.79 5.76 (0.138, 0.126)
2-13
218 o 3F3FE 2-1-48(2-1) |3.71 5.94 (0.137, 0.125)
2-14
218 o 3} & 2-1-52(2-1) [3.80 5.80 (0.136, 0.127)
2-15
215 o 3F3HE 2-1-54(2-1) |3.73 5.82 (0.135,0.127)
2-16
214 o 3} 5 2-1-64(2-1) |3.83 5.82 (0.138,0.127)
2-17
215 o 3} S 2-1-65(2-1) |3.74 5.88 (0.137,0.125)
2-18
218 o 3F3HE 2-1-66(2-1) |3.76 5.81 (0.138, 0.127)
2-19
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23] o 3} & 2-1-67(2-1) |3.75 5.82 (0.137, 0.125)
2-20
214 o 3F3HE 2-1-69(2-1) |3.80 5.76 (0.136, 0.125)
221
215 o 3F3HE 2-1-75(2-1) |3.74 5.84 (0.136, 0.127)
2-22
23] o 3} & 2-1-77(2-1) |3.78 5.35 (0.136, 0.125)
223
23] o 3} & 2-1-81(2-1) [3.86 5.36 (0.137, 0.125)
2-24
214 o 3}3+= 3.73 5.82 (0.138, 0.125)
2-25 2-1-241(2-1)

215 o 3}3+= 3.83 5.96 (0.136, 0.125)
2-26 2-1-242(2-1)

23] o 313+HE 3.74 5.82 (0.137, 0.125)
2-27 2-1-246(2-1)

23] o 313+HE 3.76 5.86 (0.138, 0.125)
2-28 2-1-315(2-1)

23] o 313+HE 3.75 5.94 (0.137, 0.125)
2-29 2-1-316(2-1)

23] o 313+HE 3.80 5.80 (0.136, 0.125)
2-30 2-1-311(2-1)

23] o 313+HE 3.74 5.82 (0.136, 0.127)
2-31 2-1-318(2-1)

214 o 3}3+= 3.78 5.82 (0.136, 0.125)
2-32 2-1-320(2-1)

H]3lel 1-1 |HT1 4.73 4.68 (0.136, 0.127)
H]3lel 1-2 |HT2 4.73 4.72 (0.136, 0.127)
H) 3l 1-3 |HT3 4.85 4.65 (0.135, 0.125)
H) 3l 1-4 |HT4 4.87 4.89 (0.135, 0.130)

(731] 7371 8ol A, 3514 22 FAIH = o] T RY T2 E Ho| R sk

322 AL 3 A E o) 2-1 W A] 2-329] &A= vl 1-1 WA 1-4, NPB/]
EAS QTSSO AES b ol 19] AR G5 Sto] A, 889
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[732]

-1
-3 9 8]l q 14)34‘5*40] Eﬂ D%
AL 77 AA A el g EAo] FE S & AATH
8] Aol o], & A A 2] 3}8hA 28 FA
ool of 2] 7hA] X &7 (H Ml 255, Tl 2 ., hakE
g o}lo] HOMO e -2 24 staL, 42 o]
g Ao A A TET R AN Y] A ?}o}ﬂ}
[734] wehA], B HAA o) 2 o] F a2 S ES AT
F7] g 2ol JFFEToRE 48 sS4
[735] <H] alef] 2>
[736]  ITO(indium tin oxide)”} 1,000A 2] F7| & vhat Gl @ f-¢] 7124 AA S 59
el Wil 2592 A" stglth o] wl, MA| &= += 34 AK(Fischer Co.) Al & &
ARSI o, SR 2 E Y X o A Millipore Co.) Al 5 2] Z B (Filter) 2 222
Azl & %?3 A}a‘lo}oﬂu} ITOZ 3047k A 2 3+ 5 Z7<7 2 23] HH3-3} o]

Rl K
2
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mi PN o o
o

oy
N
O

[733]
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295 AR 1087 AR FF A H o) BT o] AE AL,
oL Al . v —%4&1 295 A2 L sha Az 7

o T

jﬁ_

T Zofxul A7 2

FEAZATE g Ak e anbE o] &8t 7] V] ahs z
FAV|E Vs % =g

[737] o]=€ A =4 ¥ ITO 58 A= ¢ CBPE T AE = o]&35}o],
m-MTDATA(60nm) / TCTA(80 nm) / CBP + 10 % Ir(ppy)3(300nm)/ BCP(10 nm) /
Alg3(30 nm) / LiF(1 nm) / Al (200nm) =2 2 W3 4215 A sho] /7] 2
DA A Z25Hgl T

[738] m-MTDATA, TCTA, Ir(ppy)3, CBP & BCPQ| %+ 727} 317] 9} 2,

[739] A~ ~ A 5
L T/J C | ) \X
/\/N\ N o N e ﬁ\/ SN
oo oo
A | A
() 9
“ Y
iy Na P Yy,
h\::}] u\;fj \/\ § 7\/\/
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n % Y W, a O {3
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[766] <23 o] 3-14>
[767]  “37] vl ale] 20| A 8132 CBP tAl 7] &3HE 3-2-16(3-8)5 AH8-3 Al &
Al 9] 8Fariz Bl ald] 23 FUZ R o 2 §-7] Wk A AE A 2l Sl T
[768] <234 3-15>
[769] 471 H]ale] 20 A i}ﬂ” CBP thAl A7) 3135 3-2-18(3-8) 3 AF&-3 A&
Al Qlst = vlald] 23 T U Y o' f{-7] W AALE A A ek gl

[770] <23 o] 3-16>

[771] 7] H]aie] 204 CBP th4l A7) 3}3HE 3-2-20(3-8) 2 AHE- & 21-&
Ale)shal= Hlael] 23 FAG WP o= F 7]

[772] <23 o] 3-17>

[773] 7371 ¥]ate] 20 4 CBP thl A~
A9l ebari=z v)ate] 23} FAGF RO R

[774] <23 o] 3-18>

[775] A7) ¥ ald] 20 4 CBP thAl A7) 313HE 3-3-2(3-11)& A& 3 A&
Ale)ehar= vlael] 23 FA S WY 07 {7] I £AE Al 2Fet i

[776] <23 o] 3-19>
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[778] <é_‘f% of 3-20>

[779] 771 Hlate] 2004 #Fgt= CBP thAl 7] 3heha 3-3-93-11) & A& & 212
= o7 7] w33 AxHE A AT

[780] <234 321>

[781] 7871 H]aLe] 2°ﬂ 4l EW% CBP um 7] 81 3-3-153-11) 2 A3 A&
= o7 7] w33 AxHE A AT

[782] <234 3-22>

[783] 7] vl 201]*1 E}“% CBP ﬂ]/\d 7] B EE 3-3-16(3-11)E AFE3 AL

S o7 7] w33 AxHE A AT
[784] <234 3-23>
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o

[786] <2 3¥d 3-24>

[787]1  “37] w]ale] 204 CBP thAl A7) &35 3-3-20(3-11)2 A3 A
A elshari= vlale] 23} FAZ W o2 21319

[788] <23 o 325>
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A9 &= vl 23 FA S v o 2 7] wkad AxLE A 2 o)

[792] <23l 3-27>

[793]  Z47] vlale] 204 313 CBP t4l 7] 3H3HE 3-4-6(3-14)& AHE-8F 21
Ale)ehar= vlael] 23 FA S WY 07 {7] I £AE Al 2Fet i

[794] <23 o] 3-28>

[795]  Z47] vlaie] 204 313 CBP t4l 7] 3H3HE 3-4-93-14)& AHE-8F 21
A &5tz vlald] 23 FU S Y 0 2 {7 Wk 2AE A AFs gl

[796] <23 o] 3-29>
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[798] <A 3l 3-30>
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Ale)ehar= vlael] 23 FA S WY 07 {7] I £AE Al 2Fet i

[800] <A 34 3-31>

[801] 7] W]alel] 20014 8152 CBP thAl A7) 3F3HE 3-4-182 AF&-3F A &
A9 &= vl 23 FA S v o 2 7] wkad AxLE A 2 o)

[802] <234 3-32>

[803]  “&71 ®laLe] 204 CBP thAl “37] 343t 3-4-205 AHS-& 21L& Al 9] sfal=
H)ale] 23 Tk uby o & fv) Wbl A2 E A 2Fsgl)

[804]  <H|:ld] 2-1>

[805]  Ab7] Wlaid] 204 3= CBP th4l 317] GH19] 3828 AL&3 AL
Aol staliz A7) vl ale] 23 FAG WP o2 {7 g XS A Akl

[806] [GH1]

[807]  <H|:ld]| 2-2>

(808] 7] H|:ld] 204 313 CBP th4l 817] 8171 GH29| 315 E-& AL&3F A<
A &5tz 7] vlale] 23 A g 0 2 f7] whad xS A Al

[809] (k2]

R
N Q‘O LN
G/\N N’b
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[810] <H] ] 2-3>

[811]

&71 mlale] 2004 2}§k= CBP th4l 871 GH39| 3}9t=& AFE3 A=
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2AE A 2SI
[812]

[813]  <H®]aldl] 2-4>
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A Q) sari= A7) vlulel] 27} w U gt v H o 2 {-7) kg AR E A 2el it
[815] [GH4]

At
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[824]

[825]
[826]

[827]

[828]

[GH7]

<H| nl¢f| 2-8>
271 vl ale] 20 4] 3}3HE CBP th2l 317] 5171 GH8<| &3& 2 AF&-3 A
A L)stals= 7] Blald 23 H A HhH o 2 f5-7] Wag xS A 2Fe) Sl T
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[829] [3:9]

FE(ZAE [HANV@10m | & E(cd/A@10m|EL 3] =1 (nm)
) Alcm?) Alcm?)

H] 3ol 2 CBP 6.75 45.18 516

Aeld 31 (3= 6.88 44.93 517
3-1-1(3-5)

Ao 3.2 [F3E 6.88 44.93 517
3-1-2(3-5)

Asld 3.3 (3= 6.86 45.24 516
3-1-6(3-5)

2o 3.4 |F3E 6.85 44.72 518
3-1-9(3-5)

2Asld 3.5 (g3 E 6.89 44.65 517
3-1-15(3-5)

2sld 3.6 |33 E 6.88 4431 515
3-1-16(3-5)

Aeld 3.7 [3EE 6.83 44.63 516
3-1-18(3-5)

2lslo 3-8 (g3 E 6.89 44.62 516
3-1-20(3-5)

2sld 3.9 (g3 E 6.87 44.64 517
3-2-1(3-8)

28 3-10 |3 6.74 45.08 518
3-2-2(3-8)

A8 3-11 33L& 6.96 44.72 517
3-2-6(3-8)

218 3-12 |33 E 6.83 44.63 516
3-2-9(3-8)

28 o 3-13 |3 = 6.89 44.62 516
3-2-15(3-8)

2138 3-14 |33 E 6.87 44.64 517
3-2-16(3-8)

28 d 3-15 |3 6.74 45.08 518
3-2-18(3-8)
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Aldl o 3-16 §} b= 6.96 44.72 517
20(3-8)
Alslo 3-17 E}%L% 6.87 44.64 517
3-1(3-11)
28 o 3-18 |3 = 6.74 45.08 518
3-3-2(3-11)
28 3-19 |3 6.96 44.72 517
3-3-6(3-11)
28 o 3-20 |3 EE 6.83 44.63 516
3-3-9(3-11)
2138 o 3.21 33L& 6.89 44.62 516
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