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[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

SS=50dl 10-1896008

Fh, TTFAE, AFFa, EAV], Gl 871, CrCxo EAIET], CCxp®l EFAIZ],  CeCyp®l
oldolwl7], CoCe®l oFE7], TFaRE AFE (oo oFH7], CrCyol oFEUZY], CoCypol oFELALT],
00l Sl 2 32]7], UELY] 9 opdl7|& o] Fofzl wofA Melel 372 A3 EE v X5 0,
N, S, Si, P& Aol shte] dlez 925 E3ehs CrCod SElZ g 7];

n

A, TR, ATTA, TERAV], 0o 97, G 2AIEY], CrCx® EFAIZ], CeCd

Fdoll7], CoCol oFE7], TR XFE CrCn9 oFE7], (o oFdUZA7], CCy ol dAdY],

CCp® BlElR a12]7], UEL7] 9 ofAdar]| 2 o] Rzl oA dee X372 X3 E= v X3k C~Cy

o A7

Fa, FTTA, ATTR, RNV, 00 SAIET], CrCpS EFA], CoCn® olE7], 54 X3
7], CrCn oFEEU7], Co-Cpl ol UAL7], 0 SHZE 3128]7], YEH7] 9 o4 E ]

2 o] Fofxl oA HeE AgrjE A& = HAEE G~ EFA]:

[}

ot

T, TTh, AeTd, RNV, e 2ALDT], CCd EFAI7], CCxpol otd7], FFaz X3y
7], C~Cpel oFE LAY, CoCy9 oFRLAEY], (e FEHZ 328]7], YEZ7] 9 oA

2 ool wol A AEE Az A Er WATE (el oFELA]; B

Fa, TTa, AeTs, FEAV], CCeo EB7], CCu® EFA17], CCpo EZolR17], (o ¢ZEL
7], CoCyo] o}HE

(

27, CrCpel LAY, CorCpol E7197], C-Ceod] AIEZEAY], CoCxel oFE7], &
2 A ZE CoCpol oFH7], C~Cypel o2 LAY, A7), F47], AZnkE7] 2 (e SHZ 72
[F7 oA AeE X872 X§ E BX3E C~Chd] oM7), & o] FoZ oA AgEr),

Pt
T

(3) n& 1 B+ 29 AFo|t}.

(4) 4471 8814 39] (Rn & SrEehe] 9 W 10W AAE A e Aol Ao shpe] Ry A
S 9eg Qua,

B ogANeA ol wUR EE RARY MRS duise, olxw AW/t AF wE el Foldt
o YYE WPE Y& TFAL. AU, ofAYE APy, WY, BFLAY, sstelz EFeANY
2ick,

EF, MR 3 3YSE Bh i JEAAGIHRANE Tk BFE BE ABE) 1w
§oEE Ba® ngE uishe, o$d AWL AF EE WSl Folstel YW el PP B AP
= ne¢ Egar
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[0050]
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[0055]

[0056]
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[0059]
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[0064]
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[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

2-46
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247
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[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

SS=50dl 10-1896008

Qurs FAY oAl

)\ (e} |
2 I “o 3 3
oBo —Q Q
Pl —8-0oH
O Br O B(OH), a d §
Br O 2.5M n-BulLi / Ether Br O Pd(PPhj)y / KoCO3 OQ

2N HCl THF / H0

Sub 11 Sub 1-2
cl cl
Ry
O s L)
NoHyeH,0 / KOH . RLKOtBU . . 0 o Pd(PPha) / KoCOs N
Ethylene glycol O DMSO O Ary Q B\O THF / H,0
! ! R
Br Br s
Sub 14 Sub 15 Sub 1-6

Pd(dppf)Cl, / KOAC

Bis(pinacolato) diboron o}
Br—Ar, B—Ar;
DMF o
Sub 2

Pd(PPhs), / K,CO3

Sub 1 +  Sub 2 Product

Toluene / H,O

A7) A" dwkA AR F "Sub 1-1 — Sub 1-2" ¥4, "Sub 1-5 + Sub 1-6 — Subl" ¥ % "Sub 1 +
Sub 2 — Product" &AHL Suzuki cross—coupling Wkgol 7]%3% Ho=mA, XM=& T Herrmann, W. A.
1

The Suzuki cross—coupling. Applied Homogeneous Catalysis with Organometallic Compounds (2nd Edition)

H
H
=3

H

2002, 1, 591-598. % Jones, W. D. Synthetic chemistry: The key to successful organic synthesis is.
Science 2002, 295, 289-290. Sl <|A|¥ o] )

T3, "Br-Ar, — Sub 2" 3¥HAW 2 Miyaura boration WHZo| 7]%3% AowA, Md=H F Ishiyama, T.,

Itoh, Y., Kitano, T., Miyaura, N. Synthesis of arylboronates via the palladium(0)-catalyzed cross—
coupling reaction of tetra(alkoxo)diborons with aryl triflates. Tetrahedron Lett. 1997, 38, 3447-3450.
ol dA=e] 2l

Sub 1 $A

4 A 9 1

Sub 1-1 A
1,5-dibromonaphthalenes %< Ethero] Foli, ¥heEo LuvE -78 CE W31, n-Buli (2.5 M in

hexane)S 3] AH7lsta o

Triisopropylborate® A 7}8}9t}. 20

A ethyl acetates} = FE3 & F715S MgSO,E X3t 53 & A TS AdAs o st

= Sub 1-18 A, (& 78%).

4 Al 9 2
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[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

SS=50dl 10-1896008

Sub 1-2 ISR

7] B A dojzl Sub 1-1 (19=)S THFO 3¢ o], methyl 5-chloro-2-iodobenzoate (1.5%%),
Pd(PPh3)4 (0.05 mmol), K.CO; (3F%), & #H7He F, 80TolA mwsgict. whgo] Sas¥ CHLl,9F =2

8
7152 MgSO,= Axs 553 & A 3gES silicagel column ¥ AZAA3F] AAE Sub

o
o
128 AAT. (& 71%).

4 Al 9 3
Sub 1-3 $HAH

£ Methanesulfonic acid (5033)ol =o]a 50~60CoA] uHka}FATE,
9 5, AR A& A& odHste] A% &2 A, CHLl,

e & APE FFES silicagel columm F AZAA3 ] A= Sub 1-3&

4 Al o 4

A7) Aol A dojzl Sub 1-3 (19%) S Ethylene glycolel =<1 o, Hydrazine monohydrate (30%%), KOH
b)) ek 3, 185TC oA akelit). whgo] (EHH 0T/7HA W1
oA3ste] A% EZ AFSEU. CHClLoll ©A] w9 MgSO,Z2 7128}

silicagel column % AZAAS ] WAHE Sub 145 LA, (& 92%).

o &

A Ao 5

Sub 1-5 AW

71 FAdolA Aol Sub 1-4 (19%), KOr-Bu (3 %) E DMSOOl =531 Fol] 0CollA 53 &b mikAl7]aL e
o= Z#A R-1 BFH)E A7ttt whEo] ¢nHW CILLY =2 F53¢ F aL
5% & AAE FFES silicagel colum H AA3I] BHE Sub 1-58 FATF. (& 90%).

R-T9] R 3}k (D)ollA] AWk Ry, R 23 FAXCRE v, #Ald 502 dAT 5 glom, Ro] AL

AL 182 P45t Spiro AL & ¢ 9},

4 A 96

Sub 1 A

7] Fdel A doj Sub 1-5 (1.5%%) S THRO =<l $ol, Sub 1-6 (1%%), Pd(PPh;y),(0.05 mmol), K.C0s (3
), B WM F, 80TColA kel whgo] Sk EW CHCL9F B2 F53 & 47158 MgS0,= 1=
il 553 T QA 3FUES silicagel column % AAAS ] AAE Sub 1S AU},

wou}, oo @AHE e o,

Sub 1-6-1-1 Sub 1-6-1-2 Sub 1-6-1-3 Sub 1-6-14 Sub 1-6-1-5
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SS=50dl 10-1896008

Fofst ol gt i

[0 1 04] Sub 1-6-1-6 Sub 1-6-1-7 Sub 1-6-2-1 Sub 1-6-2-2 Sub 1-6-2-3 Sub 1-6-24
7N
g}g\ﬁgi afals jg /m@ i @@ ot OOt
< ) @\ /
N\ 7/
[0105] Sub 1-6-2-5 Sub 1-6-2-6 Sub 1-6-2-7 Sub 1-6-2-8 Sub 1-6-2-9 Sub 1-6-2-10
& * o0
i @, €« y o i
: ai DO OOt (OOt
O = W ' )
[0 1 06] Sub 1-6-2-11 Sub 1-6-2-12 Sub 1-6-2-13 Sub 1-6-2-14 Sub 1-6-2-15 Sub 1-6-2-16
7 y 73 / \; —~
/ 2 ) e J P ; [ )
Ot Ot Pt (B4t e Ry
), § = \ /) = W = *i) o
— == \_7 /)
Su/b 1-6-217 Sub 1-6-2-18 Sub 1-6-219 Sub 1-6-2-20 Sub 1-6-2-21 Sub 1-6-2-22 Sub 1-6-2-23
[0107]
s D. 7 D - @ NC. o~ o
n o S T
@) @ YO " O e
oSG : Bavs 3
~ P [
Sub 1-6-2-24 Sub 1-6-2-25 Sub 1-6-2-26 Sub 1-6-2-29 Sub 1-6-2-30
[0108] ] S
= cal
9Ne
‘O S ‘ B‘o
67{
U 7<< 40
g
Sub 1-6-2-31 Sub 1-6-2-32 Sub 1-6-2-33 Sub 1-6-2-34 Sub 1-6-2-35 Sub 1-6-3-1 Sub 1-6-3-2
[0109]
D N E\] )
Ao | N
85@ ag83: e 0 e
- I 6175 072/
Iz ‘
«% Q g @
Sub 1-6-3-3 Sub 1-6-34 Sub 1-6-3-5 Sub 1-6-3-6 Sub 1-6-3-7 Sub 1-6-3-8 Sub 1-6-3-9
[0110]
)
U Gleo,
~ O sz\
[01 1 1] Sub 1-6-3-10 Sub 1-6-3-11 Sub 1-6-3-12 Sub 1-6-3-13 Sub 1-6-3-14 Sub 1-6-315 Sub 1-6-3-16
[0112] ’¢7] #3HE Sub 1-6-1-1 WA Sub 1-6-3-16°1 tfsl] A=A H(HRMS)S Fds A2, sh7] & 17 23kt
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[0113]

[0114]

[0115]
[0116]

S=50ol 10-1896008

# 1

sote FD-MS st FD-MS

1 | m/2=406.21(Cy5H2,BO,=406.32) 1, | m/2=648.32(C47HuBO,=648.64)
1205 | m/2=720.36(CsoHasBO,Si =720.82) 12, | m/2=653.35(C4/HssDsBO,=653.67)
1205 | m/z=822.37(Ce1HeyBO,=822.84) 1206 | m/2=84838(CosHaoBO,=848.87)
128 | m/z=773.35(CoeHaiBNO,=773.77) 151 | m/z=380.19(CaeH25B0,=380.29)
1255 | m/z=452.23(CosH3BO,Si=452.47) 1255 | m/2=430.21(Cs0H,,BO,=430.35)
1654 | m/2=430.21(CsoH,,BO,=430.35) 165 | m/z=456.23(Ca,H20B0O,=456.38)
1256 | m/2=457.22(Ca1H26BNO,=457.37) 125 | m/2=456.23(CasH20BO,=456.38)
1% o | m/z=454.21(Cs,H2,BO,=454.37) 12 s | m/z=532.26(Cs5H33BO,=532.48)
16210 | m/2=532.26(Cs5H23BO,=532.48) LSt | m/2=504.23(CagHsBO,=504.43)
1215 | m/z= 504.23(CaeHasBO, = 504.43) 16913 | m/2=506.24(CssHs:1BO,=506.44)
16214 | m/2=506.24(Cs5H21BO,=506.44) 16515 | m/z=530.24(CsHs1BO,=530.46)
1216 | m/z=480.23(Ca4H29BO,=480.40) 16917 | m/2=492.32(C54H4BO,=492.50)
1618 | M/2=408.23(CogHa6BO,=408.34) 16909 | M/2=542.34(Ca3HasBO,=542.56)

16520 | m/z= 458.24(Ca;Hs1B0,=458.40) 16591 | m/z= 496.26(CssH33BO,=496.45)
16955 | m/z= 620.29(Ca5Hs,BO,=620.59) 16555 | m/z= 618.27(CasHssBO,=618.57)
16954 | m/2=622.30(CasHsoBO,=622.60) 16555 | m/z=385.23(CaeH20DsBO,=385.32)
16926 | m/z=457.22(Ca1H06BNO,=457.37) 16597 | mM/2=398.19(Co6H4BFO,=398.28)
1655 | M/2=532.26(Cs5H33B0,=532.48) 1692 | M/z=535.24(C35H3oBN:0,=535.44)
16930 | M/z=405.19(C,H24BNO,=405.30) 16251 | m/2=506.24(C16Hs1BO,=506.44)
16535 | m/2=532.26(C5H:B0,=532.48) 169733 | M/z=532.26(CsgH;3BO,=532.48)
16534 | m/2=456.23(Cs5H10BO,=456.38) 169735 | m/2=632.29(C46Hs/BO,=632.60)
150 | m/z=506.24(Cs6H51BO,=506.44) 1655 | m/2=556.26(CagH33B0,=556.50)
1255 | m/2=606.27(CasH35B0,=606.56) 184 | m/2=600.26(CaoHs4BFO,=600.53)
1655 | m/z=556.26(C4oHs3BO,=556.50) 1656 | m/z=645.28(CaeHasBNO,=645.59)
1257 | m/2=610.28(CszH3sBN,0,=610.55) 1288 | m/2=610.28(CazH35BN,0,=610.55
1 | m/2=608.29(CasH5,BO,=608.57) 16810 | m/2=662.25(CagHs5BO,S=662.64)
16511 | m/z=694.30(Cs1Hs9B0O,=694.67) 16515 | m/2=648.29(CasHaBN,0,=648.60)
16315 | m/2=608.29(CasHs/BO,=608.57) 1614 | m/2=610.28(CaHssBN,0,=610.55)
1615 | m/2=580.26(CasHs3B0,=580.52) 1e%16 | m/2=530.24(Cs5H:1BO,=530.46)
Sub 1-6& AF7] AAlE 3}gHE(Sub 1-6-1-1 WA Sub 1-6-3-16)°l] A E = AL oy},

b
T, TTE, AT
U7], C6~C2<)9] O]’%

i]:ql'% C6~C209] 0}312711 CésNCzogl 0}3120;_]—7“5___]717 @%7], %—}1\—7], A]—E—U]'ﬁﬂ ‘;’% C2~C209] ‘B‘HEﬂi_ﬂE]ﬂE

]

2,
E]o

=
o] Fofxl el A HedE AFrjem A& Ei= v EhE C~Ce ]

ol&7];
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=, Sub 1-69] Ar;2

EZLU], C1~C209] %@_7], C1~C209] ?—j—f,'—/\]ﬂ, C1~C209] ?:_}?—__]0]—?17], C1~C209] ?ELZ——_]E]Q_
A7), CoCpol LAET], C-Cp E7197], Co~Cnel AEZLA7], Co-Crpo o7, =&



[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

SE=S4d 10-1896008

Th, TTA, ATTFA, ZERAV], CCpel LAV, o C(xnd EAE7], CCxpo LFAI7],  CoCynd
ofgdolwl 7], CoCeod oF87], FFaZ AFE CoCxn b7, CrCne oL A7], CoCrpo o EAET],
CrC® BlEIZ23E]7], UEHY] 9 olMEV|Z2 o]Fojxl oA Adele X37|=2 X3 EE H[X|3H 1 0,
N, S, Si, P & A= st =2 A5 E£F3E CCod slElZ3E]7];

Th, TFA, AETa, F2A7], olvwy], YEHY], UERY], (~(y9 &ZA7], CCye &AL7], C~Cy

o] AFA7], C3Cpo AIEFREZAT], (-Cp9 SIHIZAIZZEAY], Ce-Ce oFH7] 2 CCod FEH R 7]2
ool oA M X7

f

218k = v A CoCeo®] oFHolnl7]; B

&, ATFA 2V, CrCrpd AL, CCud EFAI7], CoCpd oFE7], TFAE A
Co~C02l oFE7], C~Cy2l oFE U7, CeCy9 oFRLAEY], C~C5d &Z17], (e FEHZ 3287, Y
g I oA Aeld X372 X3 s vXFE 25237 2 o]FoZ A

rlet
i

m
i

o

Fg, Sub 1-69] Ry, RiE 27 A& SHALRE Fa, T54, AFTA, RNV, s EAIE7], 0~y
AFA7], CoCrel obE7], TFaR XFE CrCn9 b7, CrCre oFEE7], CoCyo oFEaAdY],
CrCpel slHlZ 318]7], UE™R7] 9 ofAdlV| 2 o]Fojxl oA AeH X372 X3 E= vx3kE (~Cy
o] &7l

T, TR, AFFAR, TRV, G 27, GrCpo EAET], Gl EFAY], (ol
ofdolil 7], CoCol ©obE7], TFAaR X3HE CoCr2 oFE7], CrCx9 oFEUA7], G-yl ol LA,
CrCr dEZae]7], YEHY] 2 ofAdAl7|Z o]Fo|xl oA ey 372 X3 T vxgsa, 0,
N, S, Si, P& A= shte] ez das 2§shs 000 alE=are]7];

Ta, s, AT s, TERAV, GGy A7, GCxe EAd7], CCxol 234171, CoCy®l

Hoprl7], Co-Co®l oFd7], Tam AZE CCxnol oFa7], (ol oFEEA7], Ce-Cypol o U7d7],
CoCyol dElZae]7], YER7] 3 opAd7|= o] Fo|x oA AdeEe A7)z A& L= HXghE CCy
o] dAI7];

2 oozl Fol A Ay B/ AT EE HHTH C-Codl BTN

T, TTh, ATTh, SRV, CCpe EAD7], C-Cypo EFAI7], CCxpol otd7], 54z X3
Ce~Co®] ©o}E7], CrCpd oFE 7], Co-Crpel oFELADY], CrCy9 BEZE 3E]7], UEZH7] 2 oy Edl7]
2 olol7l ZolA AuE ABE AP E HATE GCydl oFLSAT]; o

, TTA, ATTa, SRV, G0l €71, G EFAIT], C~Cel &Zolil7], CCpol EZE L
71, Co~Cy9] oFHEIQH7], CorCy8 ALY, CorCo L7171, C3Crpo AZRLAT], (el oFE7], &
22 ZFE CCpo oFE7], CCpel oFELALY], Ad7], T27], AZ2vkE7] 2 CCynel sEHZ 72

a4

n

o]Folzl oA deE X2 A G E= X FHE (ol oFE7]; 2 o]Folzl oA e sEES X
e % 3
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4 Al 9 7

[0127] Sub 2 A

[0128]

[0129]

Sub 241
0 LI 2
N 1

Sub 2-11

Sub 22

/’ \>

Sub2-12

B >—< > B \ ) )
— —
A v \}“ 4 \Qi//

Sub 2-20

@
B—< ]@ I B%j—\ ]@ (\L‘(\_z/\ Do E!J\/f_(/J @/S‘//\

Sub 2-28

[0130] A7) 352 Sub 2-1 WA Sub 2-3591 thal

, 90~100C el A

ot §71ES MgSO, = Azt
[e3]
A A=

— N0 = AV R
i ;
B—\ B N F
io/ VA ];O; \_/

Sub 2-21

Sub 2-29

=0]

1w

b

F 4

_l)l'

J

34\:>»s\

Sub 2-3 Sub 24 Sub 25

1 7 VAN
7

v, D

/“ e
N

T

B / ¥ O 79 -
‘ s "

Sub 2-13 Sub 2-14 Sub 2-15

w

?@s

Sub 222 Sub 223 Sub

. >
e ,o o

O-g

Sub 2-30 Sub 2-31

AR

chl

Sub 26

Sub 2-32

%ol, Bis(pinacolato) diboron (1.1%%),

WS, W

Sub 2.7

Sub2-18

F

<7_<>

Y
0
</ \)
=(
F

2-24

3
)

(HRMS) &

X2

o] ¢uxd

3}3E2S silicagel column 2

Sub 217

O,
g

Sub 225

S
m{\/”\\

730

Sub 2-33

ST A

o1 10-1896008

Pd(dppf)Cl, (0.03 mmol), KOAc
F3 DMFE AlAsEaL CHLCLLoF B2 F

Ad7gste] A= Sub

=z=2=2
o IT=

ol

\H

Sub 2-8 Sub 28

Sub 2-18 Sub2-19

T
Sub 2-26

L
oy
0-g° s
Y

Sub 2-35

Sub 2-27

Sub 2-34

s7) & 23 2aivh.

ofgE

FD-MS

sigtE

FD-MS

Sub 2-1

m/z=204.13(C1,H,80,=204.07)

Sub 2-2

m/z=244.16(C15H,BO,=244.14)

Sub 2-3

m/z=222.12(C4,H,sBFO,=222.06)

Sub 2-4

m/z=276.17(Cy5H,5BO,Si=276.25)

Sub 2-5

m/z=232.16(C14H»,B0,=232.13)

Sub 2-6

m/z=316.26(C5H33B0,=316.29)

Sub 2-7

m/z=348.21(C43H33B0,Si,=348.44)

Sub 2-8

m/z=209.16(Cy,H;,D580,=209.10)

Sub 2-9

m/z=205.13(C11H16BNO,=205.06)

Sub 2-10

m/z=296.16(C15H,1B03=296.17)

Sub 2-11

m/z=254.15(C46H19B0,=254.13)

Sub 2-12

m/z=254.15(Cy¢H1980,=254.13)

[0131]
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[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]
[0139]

SS=50dl 10-1896008

Sub 2-13 | m/z=326.19(Cy¢H,7B0O,Si=326.31) Sub 2-14 | m/z=304.16(C3H,1B0,=304.19)

Sub 2-15 | m/z=360.23(C,4H29B0,=360.30) Sub 2-16 | m/z=304.16(CoH,;B0,=304.19)
Sub 2-17 | m/z=328.16(C;,H,,B0,=328.21) Sub 2-18 | m/z=354.18(C;4H,3B0,=354.25)
Sub 2-19 | m/z=280.16(C;5H,.B0,=280.17) Sub 2-20 | m/z=280.16(C;sH,1B0,=280.17)

Sub 2-21 | m/z=281.16(C1;H»BNO,=281.16) | Sub 2-22 | m/z=369.19(CssH24BNO,=369.26)

Sub 2-23 | m/z=369.19(C,4H24BNO,=369.26) Sub 2-24 | m/z=392.18(CzH.3BF,0,=392.25)

Sub 2-25 | m/z=444.23(Cs;HsBO,=444.37) Sub 2-26 | m/z=224.10(C;;H,BO,S= 224.13)

Sub 2-27 | m/z=261.10(C13H16BNO,S=261.15) | Sub 2-28 | m/z=245.12(C13H1sBNO;=245.08)

Sub 2-29 | m/z=396.20(C,5H25sBN,0,=396.29) | Sub 2-30 | m/z=294.14(C;gH15B03=294.15)

Sub 2-31 | m/z=294.14(C15H10B0O5=294.15) Sub 2-32 | m/z=310.12(C;gH19B0,5=310.22)

Sub 2-33 | m/z=310.12(C;3H;sB0,5=310.22) Sub 2-34 | m/z=333.19(C;;H,4BNO,=333.23)

Sub 2-35 | m/z=369.19(C,4H,4BNO,=369.26)

Sub 2% 7] AAE SFHE(Sub 2-1 WA Sub 2-34)0 FAHE AL obrh. =, Sub 29 Ay T4,
TIa, ATTA, EEAV], CCpel €271, CC08 E217], GCpel FZolnl7], C~Cyol ¢AE 7],
Co~Ca® oFHEl237], CoCo®l 27171, CoCo®l L71E7], CC®l AFREAY], CoCro o7, TFaE
A& CoCu®l oFd7], CoCyol oFE&A7], A7), §47], ABvkE7] 2 CCnol delzag]r]=
7ol Aded A&r]|= X &k = B Ak GGl oFE 7]

&, A, AETa, RV, CCd €87, xS EAET], CCpel EFAI7],  CoCdl
o7l CoCooel o7, SFaz XFHE CCpo oFH7], C(xn9 oFdEZ7], Ce-Cxpo old LA D7,

2
CrCyol dlElZae]7], UE-7] B opAdZ|= o] Fojx oM Mdeje A7z X8 H= wAEs i, 0,

N, S Si. P E Holm shuiel dHR UAF TS (Cudl AFRLE]; 2 oFold TN Hua s
B X298 + Ao
RN

Product A
A7) Aol Aol Sub 1 3HHE (193)S Toluenedl ¢ 3o Sub 2 3= (1.193), Pd(PPhs).(0.05
mmol), K, COx(39F%), =& H7IeF 3, 100 CollA nukatdct. wkgo] R =W CHLLY &2 F53I T {7

=2 MgSO,2 Axsla %3 & AAE 3FFES silicagel column E A ZAAst] WAE productES AT},

4 Al o 9
Product 1-1 A% oA]

()

()
a O\B Pd(PPhs), / KoCO3 '
OGO 0 e o SO

11

9-chloro-4-(4,6-diphenylnaphthalen-1-y1)-7,7-dimethy1-7Hbenzol c] f luor ine (13.55 g, 24.3 mmol)<S

_22_



[0140]

[0141]
[0142]

[0143]

[0144]
[0145]

[0146]

[0147]

[0148]

SS=50ol 10-1896008

Toluene®l] =91 3ol 4,45 5-tetramethyl-2-phenyl-1,3,2-dioxaborolane (5.46 g, 26.8 mmol), Pd(PPhs),
(0.05 mmol), KiCO; (3%%), &5 H7E 5, 100TolA mytalglet. whgo] a2 ww CHCLo B8 353 5
[e]

7155 MgS0,2 Axsta 553 & AdH SES silicagel column 2 AAAS ] AHES 10.26 g (7
£:71%) AAt.

4 Al 9 10
Product 1-16 349 <Al

O on b Y Qs

O

. © Pd(PPha)s / KaGOs O ‘ O. )
@ 83 I QO Totuone /0 O { O

1-16

9-chloro—4-(4,6-diphenylnaphthalen-1-y1)-7,7-diphenyl-7Hbenzo[ c]fluorene (10.31 g, 15.1 mmol)<
Tolueneol] =91 2o 9-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)-9HFcarbazole (6.14 g,
16.6 mmol), Pd(PPh3), (0.05 mmol), K.,CO; (3F%), &S X7} &, 100ColA] Rk}, Hkgo] a3 =W

CHCLS B2 FE3 T F7]5S MgS0,2 Axsa %3 & AAE 34ES silicagel colum 2 AZAA 3}

= P
o AGES 9.4 g (& 70%) DAL}

4 A o 11
Product 1-30 A &A]

¥
‘ O.Q i Pd(PPh3)4 /KaCOy
O O 0.0 cl Toluene / H20

9-chloro—4-(4,6-diphenylnaphthalen-1-yl)spiro[benzo[ c]fluorene-7,9'-fluorene] (10.17 g, 15.0 mmol)<
Tolueneol] =91 %9, 2—(9,9—diphenyl—9H—fluoren—Z—yl)—4,4,5,5—tetramethyl—1,3,2—dioxaborolane (7.32 g,
16.5 mmol), Pd(PPhs), (0.05 mmol), K.CO; (3QF&), &5 H7Isk &, 100CoA nuksiit), dHkgo] dmww

1-30

CHLL9 B2 523 & 77155 MgS0,2 A&xsta 55 & AAdE s3ES silicagel colum 2 2273}k
o APES 11.26 g (& 78%) AUT}.

4 Al o 12
Product 2-6 A oA|

0.0 al @ PAPPRaL/ K0 o N\ Q O 0.0 O
oGO 1o e ol

2-(4-(10-(9-chloro-7,7-dimethyl-7/benzol c]f luoren-4-yl)anthracen-9-y1 )phenyl )pyridine (10.86 g, 17.9
mmol)S Tolueneo] =<1 Fof, 4,45 5-tetramethyl-2-phenyl-1,3,2-dioxaborolane (4.01 g, 19.7 mmol),

_23_



[0149]

[0150]
[0151]

[0152]

[0153]
[0154]

[0155]

[0156]
[0157]

Pd(PPhs)4 (0.05 mmol),

FE F f7l5S MegSO,= Axskar
10.09 ¢ (5~&: 87%) AT},
4 Al 9 13

Product 2-35 349 <Al

‘OQ
O . Cl  +

K,COs (3%

SS=50dl 10-1896008

Rl
T
T
_‘h
38
®
(T
oo
o,
4

), =5 7 5, 100CelA mwks 25 CHLLS ==
&

5% ¥ AAE SFES silicagel colum % AAAs] =S

20

PA(PPhgs / KOs O O O. O
na” O

2-35

O\
B
o

9-chloro-4-(2,6-dimethyl-10-(naphthalen-2-yl)anthracen-9-yl)-7,7-diphenyl-7H-benzol c] f luorene (9.98 g,

13.6 mmol)<
(4.73 g, 15.0 mmol),

deH9 CHCLS B2

ANAgste] =S 10012 g

4 A o 14
Product 2-49 349 <Al

9-chloro-4-(10-phenylanthracen-9-y1)spirolbenzol c]fluorene-7,9'-fluorene]
3-(4,4,
K,C05(3F %),

Tolueneo] =<9 Fof,
Pd(PPh3)4(0.05 mmol),

=% F f7ISS MegSoE dx

10.05 g (58 69%) AAT}.

4 A 9 15
Product 3-3 A% oA

v oRE
G0
&

4-([2,1':3",2"'~ternaphthalen]
Toluenedl =2 o,

Tolueneol =<1 o,

Pd(PPhs)4 (0.05 mmol),

(G

2-(3,5-di-tert-butylphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane
KOs (3% %), B& H7kgk 3, 100ColA mytelglct. ukso)

F=3 T F715S MegSO,E AXxsta =3 & AAE 34ES silicagel colum 2

84%) AATt.

Pd(PPh3)4 / KoCO3

- IO

Toluene / HQO

2-49
(13.71 g, 21.0 mmol)%
5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine (4.73 g, 23.1 mmol),
5 H7MEE F, 100ColA ugtetqict. whgo] ¢km s CHCLS =2 5
il w5 ¢ APE ES silicagel colum B AAAI ] AYES

\ CQ (3 O

Q, Pd(PPha)4 / K2CO3 O
B
(©]

-
Toluene / HO

Si—

X o

9

3-3

-4'-y1)-9-chloro-7,7-dimethyl-7Hbenzo[ c]fluorene (8.94 g, 13.6 mmol)<
(5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1,3-phenylene)bis(tri-
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[0158]

[0159]
[0160]

[0161]

[0162]
[0163]

[0164]

methylsilane) (5.21 g, 15.0 mmol), Pd(PPhs), (0.05 mmol), K,CO; (3¥%), =&

HE-g-o]

sleh.

silicagel column ¥ AAAs}] APES 9.37 g (55

4 A 9 16
Product 3-11 AW &A

&

()
U

4-([2,1':3",2"'~ternaphthalen]-4'-yl)-9-chloro-7,7-diphenyl-7/benzol c]fluorene (8.68 g,
4,4,5,5-tetramethyl-2-(pyren-1-yl)-1,3,2-dioxaborolane

g8 e ¥,

Toluene®l] ¢l Zof,
Pd(PPh3), (0.05 mmol), K,CO; (3%3),

T 7S NgSOE A FEEaL

v

3]

pud

©
N

w

03 g (&

4 Al 9 17
Product 3-23 AW oA

O,

(¢]

gaEy L 22 53 F f7lss NgShz A=

$59 ¥ A4E HEEe

:s

S E 5

Pd(PPhy), / KxCO3
—_ = .

Toluene / H,O

3-11

11.1 mmol)<
(4.01 g, 12.2 mmol),
100Col A matsladeh. REgo] e = CHCLo &2

silicagel colum % AZAAse] WHES

Pd(PPhg), / KoCO4
_—
Toluene / HO

2-(3-(1-(9-chlorospirolbenzol ¢l f luorene-7,9'-fluoren]-4-y1)-[2,2'-binaphthalen]-4-y! )phenyl )-1-phenyl-

1/Fbenzoldlimidazole (9.82 g, 10.7
y1)-1,3,2-dioxaborolane (2.98 g, 11

ol A
ES silicagel colum 2 #2473}

71

.7 mmol), Pd(PPhs)y (0.05 mmol), K,CO; (3¥=), && H7hgh &,

wRkeRit. whgo] fRwW CHLLS &2 FE53

mmol)S Tolueneol| =<1 3o, 4,4,5 5-tetramethyl-2-(naphthalen-1-
100C
= fF715E MgS0, 2 X3t 5% & AdE gt

ANES 9.69 g (& 89%)

shghe 1-1 WA 3-32 of] disll A-F2A10 (HRMS)S a7 A 8] & 33 2okt
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[0165]

[0166]

omn
J
Jm
Qﬂ

¥ 3

et E FD-MS ietE FD-MS

1-1 m/z=598.27(C47H34=598.77) 1-2 m/z=648.28(Cs;H3=648.83)
1-3 m/z=648.28(Cs1H36=648.83) 1-4 m/z=698.30(CssH33=698.89)
1-5 m/z=840.38(CgsHa3=841.09) 1-6 m/z=984.45(C;,H4Si,=985.45)
1-7 m/z=850.44(CgeH33D10=851.15) 1-8 m/z=618.24(C46H3,5=618.83)
1-9 m/z=655.23(C4gH33NS=655.85) 1-10 m/z=639.26(C4gH33sNO=639.78)
1-11 m/z=790.33(CgoH42N,=790.99) 1-12 m/z=798.33(Cq3H4,=799.01)
1-13 m/z=822.33(C5H4,=823.03) 1-14 m/z=811.32(Cs3Ha1N=812.01)
1-15 m/z=761.31(CsgH39N=761.95) 1-16 m/z=887.36(CqggH4sN=888.10)
1-17 m/z=887.36(CesHasN=888.10) 1-18 m/z=914.37(C70H46N>=915.13)
1-19 m/z=742.27(CsgH335=742.97) 1-20 m/z=1188.47(CgsHep=1189.48)
1-21 m/z=1240.50(CogHg4=1241.56) 1-22 m/z=1090.43(Cg4Hs4N,=1091.34)
1-23 m/z=920.32(CgeH4s0P=921.07) 1-24 m/z=809.31(Cs3H33N=809.99)
1-25 m/z=810.29(Cs3H330=3810.98) 1-26 m/z=826.27(Cg3H335=827.04)
1-27 m/z=908.33(CgHa2F,=909.07) 1-28 m/z=870.33(CgeHa,=871.07)
1-29 m/z=812.31(C43H400=812.99) 1-30 m/z=960.38(C;cH43=961.19)
2-1 m/z=572.25(C45H1,=572.74) 2-2 m/z=644.29(CsgH10Si=644.92)

2-3 m/z=622.27(CsH3,=622.79) 2-4 m/z=672.28(Cs3H35=672.85)
2-5 m/z=648.28(Cs1H35=648.83) 2-6 m/z=649.28(CsoH35N=649.82)
2-7 m/z=698.30(Cs5H33=698.89) 2-8 m/z=646.27(Cs;H3,=646.82)
2-9 m/z=752.34(CsgH14=752.98) 2-10 | m/z=729.34(Cs7H35D5=729.96)
2-11 mM/z=696.28(CssH15=696.87) 2-12 | m/z=696.28(CssH35=696.87)
2-13 m/z=672.28(Cs3H;,0,=672.85) 2-14 | m/z=770.34(CsgH4sSi=771.07)
2-15 m/z=722.30(Cs7H33=722.91) 2-16 | m/z=748.31(CsoHa0=748.95)
2-17 mM/z=684.38(Cs3H45=684.95) 2-18 | m/z=600.28(C47H35=600.79)
2-19 m/z=734.39(Cs7H50=735.01) 2-20 | m/z=624.28(CsoH3,D,=624.81)
2-21 m/z=678.24(Cs;H3,5=678.88) 2-22 | m/z=688.31(Cs4H40=688.90)
2-23 m/z=812.34(CsH1,=813.03) 2-24 | m/z=932.38(C;1H5,S51=933.26)
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[0167]

[0168]
[0169]

[0170]

[0171]

[0172]

[0173]

S=50dl 10-1896008

2-25 m/z=3814.36(Ce4H46=815.05) 2-26 m/z=768.32(CsgH44Si=769.06)

2-27 m/z=772.31(Ce1H40=772.97) 2-28 m/z=796.31(Ce3H40=796.99)

2-29 m/z=751.33(CsgH33D5=751.96) 2-30 m/z=777.34(C¢1H35D5=778.00)

2-31 m/z=773.31(CeoH39N=773.96) 2-32 m/z=764.29(CsqH3,F=764.92)

2-33 m/z=866.33(Cs7H43F=866.33) 2-34 | m/z=796.35(CeoH4sSi=797.11)

2-35 m/z=886.45(CeoH353=887.20) 2-36 m/z=860.34(CqgH44=861.08)

2-37 m/z=851.33(CesH41N3=852.03) 2-38 m/z=721.28(CssH3sN=721.88)

2-39 m/z=822.33(CqsH4,=823.03) 2-40 m/z=861.34(Cq;H,3N=862.07)

2-41 m/z=825.34(CesHs3N=826.03) 2-42 m/z=846.33(Ce;H4,=847.05)

2-43 m/z=846.33(Ce;H4,=847.05) 2-44 m/z=770.30(Ce;H33=770.95)

2-45 m/z=946.36(C7sH46=947.17) 2-46 m/z=846.33(Cq;H4,=847.05)

2-47 m/z=883.32(CeoH4yN=884.07) 2-48 m/z=735.29(Cs;H3;,N=735.91)

2-49 m/z=695.26(Cs4H33N=695.85)

3-1 m/z=698.30(CssH33=698.89) 3-2 m/z=753.34(CseH35D5=753.98)

3-3 m/z=842.38(Ce1Hs4Si,=843.25) 3-4 m/z=854.39(Ce;H50=855.11)

3-5 m/z=798.33(Cq3H4,=799.01) 3-6 m/z=792.32(Ce1H41F=792.98)

3-7 m/z=872.34(CeoH44=873.09) 3-8 m/z=961.37(C7sH47N=962.18)

3-9 m/z=898.36(C71H4=899.12) 3-10 m/z=912.34(C71H4,0=913.11)

3-11 m/z=946.36(C;sH46=947.17) 3-12 m/z=862.36(CqgH16=863.09)

3-13 m/z=926.37(C71H4eN,=927.14) 3-14 m/z=926.37(C71H4N,=927.14)

3-15 m/z=924.38(C;3H43=925.16) 3-16 m/z=978.33(C75H465=979.23)

3-17 m/z=892.35(CegH4351=893.19) 3-18 m/z=896.34(C7;H4,=897.11)

3-19 m/z=870.33(CesH4,=871.07) 3-20 m/z=825.34(CesH35D5=826.04)

3-21 m/z=909.34(C;;H,3N=910.11) 3-22 m/z=1008.38(CgoH43=1009.24)

3-23 m/z=1012.38(C7gH43N,=1013.23) 3-24 m/z=897.34(C7H4sN=898.10)

3-25 m/z=922.36(C73H46=923.15) 3-26 m/z=974.37(C75sHssN,=975.18)

3-27 m/z=894.33(C;1H4,=895.09) 3-28 m/z=988.39(C73Hs65i,=989.40)

3-29 m/z=602.30(C4;H33=602.80) 3-30 m/z=646.27(Cs;H3,=646.82)

3-31 m/z= 645.25(CsoH3:N=645.79) 3-32 m/z=573.25(CysH23D5=573.73)
S, B 1A Seh 4m EAEE SRR 4 A8 P9 B, dEde SgREe 34
A% dAHem Agsigiont, YU dAdor Adel @e APBEE B WANe A¥E TAL 4
et
EE, A7) e Pxo Ho Txel Bd NS EQgond =98 A n§ 54 2e 3
2o PHT 7 Ak A0, AELAE NED K707 ARA s 4FFAF BA, 4
FEF BA, BYF B, D A4 £5F B ASHE AWNE P TR EATFORA 2 47125
A aFehs 2AES 3RS 2L A2 F At
W ool WE BgEe A@se) 7 2 Yo wet f7

Y
N
i)
ofd
[
>
-3
>
ol £
o2
ro
o
H
ku
>
op
it
x
0,
i)

o] S sojo A &A ] ofs) -o]l AFEFET] wimel ¥ Ee
= PN
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#* 4
St E Voltage gz:j:; Bzicgdl}mze)ss Efficiency U.frfgge (XC’I;

Bl ZOl(D) sptE A 6.7 70 3000 43 794 (0.15, 0.15)

H| m of[(2) SielE B 6.6 6.7 300.0 45 85.7 (0.15, 0.14)

ALAIO4(1) FerE(1-1) 6.6 54 300.0 5.6 119.0 0.14, 0.12)

ALAG1(2) stetE(1-2) 6.7 45 300.0 6.7 143.9 0.14,0.12)

[0214] AAI0J(3) S1ErE(1-3) 67 47 3000 64 140.1 (0.14,0.13)
AA0(4) 33HE(1-4) 6.7 6.3 300.0 48 104.6 (0.15,0.13)
AA0(5) 3letE(1-5) 6.6 6.1 300.0 50 933 0.14,0.12)
NN | srErE(6) 66 63 3000 48 1301 | (0.14,013)
aNo) | srErE) 67 64 3000 47 924 (0.15,0.12)
AA0(8) 3}3HE(1-8) 6.6 52 300.0 58 117.8 (0.15,0.14)
AA09) 3letE(1-9) 6.7 46 300.0 6.5 139.8 (0.15,0.12)
ALA|0(10) 31EHE(1-10) 6.6 54 300.0 55 93.0 0.14,0.12)
AAIG(1D) 3hetE(1-11) 6.6 6.2 300.0 49 1500 0.14,0.13)
AAI0(12) 315HE(1-12) 6.7 5.7 300.0 53 139.8 0.14,0.13)
AAI0](13) 3letE(1-13) 6.6 54 300.0 5.6 1140 (0.15,0.12)
AA0f(14) 35HE(1-14) 6.6 65 300.0 46 1409 (0.15,0.14)
AA|GI(15) 3etE(1-15) 6.6 6.5 300.0 46 1395 (0.15,0.13)
ALA|0]l(16) 3sHE(1-16) 6.6 55 300.0 55 932 0.14,0.14
AAO(L7) 3letE(1-17) 6.7 55 300.0 54 1112 0.14,0.14
ALA|0(18) 3EHE(1-18) 6.7 47 300.0 64 1215 (0.15, 0.14)
ALA|0)(19) 3EHE(1-19) 6.7 63 300.0 48 103.5 0.14,0.13)
AA|04(20) 31ehE(1-20) 6.7 6.0 300.0 50 1173 (0.15,0.13)
AAl021) 3letE(1-21) 6.7 6.5 300.0 46 109.7 0.14,0.14
AN | FERE-22) 66 58 3000 52 1006 | (015 0.14)
ANy | sEERE-23) 67 54 3000 56 1119 | (015 013)
AA|0(24) 3stE(1-24) 6.6 45 300.0 6.6 1079 (0.15,0.13)
AA0f(25) 3lehE(1-25) 6.7 6.5 300.0 46 1364 0.14,0.13)
AlA|0(26) 313HE(1-26) 6.6 56 300.0 53 1420 (0.15,0.13)
ANOeY | srEea-2n) 66 48 3000 62 1491 | (015 0.14)
AA|0](28) 3tetE(1-28) 6.7 55 300.0 54 949 0.14,0.13)
A A0f29) 3182 (1-29) 6.6 59 3000 51 110.8 (0.14,0.13)
ANOBO) | ERE-30) 67 46 3000 65 1242 | (015 013)
AAI0(31) SIEER-1) 6.7 52 300.0 5.8 1309 (0.14,0.13)
AAI0(32) 318l E(2-2) 6.7 64 300.0 47 1040 (0.15,0.13)
AA0f(33) 318t E(2-3) 6.6 47 300.0 64 1428 0.14,0.12)
ALA|0f1(34) SIEER-4) 6.7 56 300.0 54 116.8 (0.15,0.12)
ANAES) | srerEe-s) 67 51 3000 59 1476 | (0.15,013)
AAGE) | 32206 66 55 3000 55 1074 | 015012
AA0(37) 3l8tE(2-7) 6.7 46 3000 6.5 1470 (0.15,0.12)
AA0](38) 318t 2(2-8) 6.6 53 3000 5.6 94.2 (0.14,0.13)
AA|GI(39) 33H2(2-9) 6.6 47 300.0 64 102.7 0.14,0.12)
AA|04|(40) 318t E(2-10) 6.7 50 300.0 6.0 108.8 0.14,0.13)
AA0f41) 3letE(2-11) 6.7 48 300.0 6.2 935 (0.15,0.13)
ALA|0](42) 3TER-12) 6.6 45 300.0 6.7 1345 0.14,0.12)
ANy | sEEe-13) 67 56 3000 54 1251 | (015012
AA|0]|(44) 3letE(2-14) 6.6 6.0 300.0 50 1340 (0.15,0.13)
AA0f1(45) 3l8t2(2-15) 6.6 47 3000 64 1431 0.14,0.12)
AlA|0](46) 31EHE(2-16) 6.6 58 300.0 52 1019 (0.15,0.12)
AA|0|(47) 3HE2-17) 6.7 50 300.0 60 1314 (0.15,0.12)
AA|0]|(48) 3letE(2-18) 6.6 6.0 300.0 50 1349 (0.15,0.12)
A A0 (49) 3letE(2-19) 6.6 6.5 300.0 46 1378 0.14,0.12)
ALA|0(50) 3EHE(2-20) 6.6 49 300.0 6.1 1176 (0.15,0.13)

[0215]
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[0216]

ANOGY) | serEe-21) 67 46 3000 66 1341 0.15,0.13)
ANOG2) | BeEe-22) 66 54 300.0 56 1480 (0.14,0.13)
ANIG3) | BerEe-23) 66 54 3000 55 1062 (0.15,0.12)
ANGY) | BrER-24) 67 49 3000 62 950 0.14,0.12)
AN | BterE-25) 66 44 3000 68 11838 0.14,0.13)
AAOS6) | BIetE(2-26) 67 56 3000 54 %08 (0.15,0.13)
ANET) | sEEe-27) 67 64 3000 47 1062 (0.14,0.13)
ANG8) | BHetE-28) 67 65 3000 46 1130 0.15,0.12)
ANOGY | Ber2e-29) 67 51 3000 59 918 (0.14,0.12)
AAO60) | BHeHE(-30) 66 50 3000 60 14656 (0.14,0.12)
AAOI6Y) | BHrEE-31) 67 47 3000 63 1149 0.14,0.13)
ANOI62) | BHEE-32) 67 52 3000 58 1099 0.15,0.13)
AAO63) | BHEHEE-33) 67 6.1 300.0 50 1019 (0.14,0.13)
ANO64) | BHEHEE-34) 66 44 3000 69 1398 (0.14,0.13)
AAO(65) | BHerEQ-35) 67 49 3000 61 1067 (0.14,0.12)
AAO66) | BHr2(-36) 67 48 3000 63 1285 0.14,0.13)
AAO67) | BHerEE-37) 67 52 3000 58 1346 (0.14,0.12)
AA068) | BHer2(-38) 66 55 3000 54 1285 (0.14,0.12)
ANOI69) | BH2(-39) 67 60 3000 50 1042 (0.14,0.13)
ANO70) | BHerE(-40) 67 57 3000 53 11938 (0.14,0.13)
ANO|TY | BrrEE-41) 67 60 3000 50 1163 0.14,0.12)
ANOT2) | BHerEe-42) 66 57 3000 52 1020 (0.15,0.13)
ANO73) | Ber2e-43) 66 54 3000 56 1077 (0.14,0.12)
AN|T4 | BiEHR-44) 66 50 3000 60 1407 (0.15,0.13)
ANOTS) | BrerE-45) 67 60 3000 50 1025 0.14,0.12)
AT | BHr2(-26) 66 61 3000 49 1116 0.14,0.12)
ANOTT) | BerEe-47) 66 53 3000 56 1182 (0.15,0.13)
ANO|78) | BHer2-48) 66 48 3000 63 1187 (0.15,0.13)
ANO79) | BHetE(-49) 67 48 3000 63 94 (0.15,0.13)
ANOB0) | EeEE-1) 66 59 3000 51 1430 (0.15,0.13)
ANO|BY) | BeEE-2) 67 44 3000 68 1282 (0.15,0.14)
ANOB2) | EeEE-3) 67 62 3000 48 1139 0.15,0.15)
ANOB3) | BeEE-4) 67 51 3000 59 1392 (0.14,0.15)
ANO|B4) | BEEE-5) 67 52 3000 58 9.1 (0.14,0.12)
ANOBS) | EeEE-6) 67 59 3000 50 1186 (0.15,0.14)
AAOIBE) | BFEEE-7) 66 45 3000 67 1229 0.15,0.12)
ANOE7) | EereE-8) 66 47 3000 64 1394 (0.14,0.13)
AN|B8) | BHEEE-9 67 56 3000 54 1285 (0.15,0.14)
ANOBY) | BHEHEE-10) 67 62 3000 49 1339 (0.14,0.15)
AAGO0) | BIEE-11) 66 61 3000 50 1359 (015,0.12)
ANOO1) | BEEE-12) 67 58 3000 52 920 (0.14,0.15)
ANOO2) | BerEE-13) 66 46 3000 65 941 (0.15,0.12)
AN|93) | BI2(E-14) 67 58 3000 52 1150 (0.15,0.14)
ANO|O4) | BHH2E-15) 67 50 3000 60 1303 (0.14,0.14)
ANO95) | BIEHE(-16) 66 55 3000 54 905 (0.14,0.15)
AA96) | BHEE-17) 66 54 3000 56 1456 (0.14,0.12)
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