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[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]
[0116]

[0117]

[0118]

SIS 10-2015-0009370

545 FEIH, & 4 F719EF(105) 22 A AAF95(160), $EF(130), AF 7635(140) 2 AFFY
Z(170)0] EASHE 458 F7IEFAaA(400)ZEA, 7] AF3FUT170)S G2 AMRH+= 1109k 3
< A 5 Y

W, & 5% 719 (105) 02 A ARl E(160), ARl £EE(150), HFF(130), BE FE

TFUS 7003 2L Z7] v 7leS sk 5749 Sol EAdE 559 FIERAaAH 50005

Epar glom, 7] fr7lg2xh(500) = AR5 (160)& MR JAste]l Axltstel] Aol
h

A = 5l A A7 F719 S (105) S o= AAF £55(150), AR FUS(160), WFS(130,
FE5(140), AF FHF(170) B 0|59 ZFo R o|Fo3l oA MYy = o b= A7) 3

53 7] SEEe A7) WHH130, 2800 A48 5 A, oW BPF VA ¥4 (green)e] AP EAE

2 (evaporation), =¥ E]¥(sputtering),
in coating), F AW (dipping), FEIZHH
1

w3 v
(flov coating)3h 2& GAAYY Fo2 A710v5e B4 5, 1 9o 33 F4ske) A% 5 Aok,

oo = uE d e, 37 frIeEaAs 2ee ZAEAE ATy,

olstol A ¥ el FALS WSS ANBTH ki, aslel A FAAEE B g FALoR
SAASAL A7) 9 Ao waksie], ol =A B o] A@solHE ohlgth,

(F71BAALAE SFEY A=x)

. =4 =
dof 1: E 10 J
HsCO PA(PPhy., HsCO HO_
o 2M NaCO3 EtOH o NaOH o
+ (HOB e —_—
Br | o) @ Toluene Br O Q Ethanol Br
S \ \
77 $ s
s ‘e e
< <

MeSOsH Br\(%)&({/\\

) BOH)Z
Br 1. n-BuLi & \ / Pd(PPhy),,

213 conc. HyS0, ~ 2M Na,CO3, EtOH
ey - OO0 28

THF MC \. § Toluene
s/ 3

14 1

TOA 1-19] 94

Methyl 5-bromo-2-iodobenzoate 3g(leq, 8.80mmol)Z} dibenzolb,d]thiophen-4-ylboronic acid 2.21g(1.1leq,
9.68mmol), tetrakis(triphenylphosphine)palladium(0) 410mg(0.04eq, 0.35mmol)<S WHS&7|o] Yir & Ax
d F AxrtaE ATk Toluene 7mlE 9 ZehaFe] @o] FFEES 5% F Ethanol 30ml<k 2.0M
Sodium carbonate 489 13ml(3eq, 26.4mmol)E F7}8FaL 120Tel A 3A17F 5oF HFAI7IW WHkAIITh, kg
5 ¥ F7F5=E Washing 3 Ethyl acetate® F71%5& F=%th. Magnessium sulfate® AXA[AH IE F &
WE FEA7It), o]|F AdgEntEaduE F3le] F7HA 1-1 (methyl 5-bromo—-2-(dibenzolb,d]thiophen—4-
yl)benzoate) 3.5g(FE=75%)5 LUTH.

IH-NMR @ 8.18(m, 3H), 7.76(t, 2H), 7.53(t, 1H), 7.45(m, 2H), 7.38(d, 1H), 7.27(d, 1H), 3.55(s, 3H).
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[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

SIS31 10-2015-0009370

APCI-NS (n/z) : 397[M']

SA 129 94

A 1-1 3.5g(leq, 8.8lmmol)S ¥WH2&7]o] ¥ Ethyl alcohol 50mlE Yo v, Z18]al Sodium

hydroxide 1.06g(3eq, 26.43mmol)& Hol F F 90T W 3AIZE o ERFAZIH kAT o]F
Hydrochloride(concentration) %3] Z7}slitt. W £5 Ethyl ether F&3% tf& AXAIA F1HA

[-2 (5-bromo—2-(dibenzo[b,d]thiophen-4-yl)benzoic acid) 3g(F&=89%)< AT},

IH-NMR @ 8.17(m, 3H), 7.76(d, 2H), 7.47(m, 3H), 7.36(d, 1H), 7.22(d, 1H). APCI-MS (m/z) : 383[M+]

Z7H4) 1-2 3g(leq, 7,82mmol)<S ‘%‘—% 2719 MeSO3H(Methanesulfonic acid) 100mlZ L—*Oi % 30CoNA 64
b EF wEgith. Bk TR % S-S ¥ HAC vy &dS XEEWPNﬂ filtershar LFlLﬂ
A A B2 NaHC03(Sodium bicarbonate) F&HOZ ThA] WashlngO}f‘% o A7 3 filterste] F70A 1-3 (9-

bromo-7H-benzo[b]fluorenol3,4~-d]thiophen-7-one) 2.6g(55=90%)S A

IH-NMR : 8.20(d, 1H), 8.16(d, 1H), 7.94(d, 1H), 7.80(s, 1H), 7.79(d, 1H), 7.70(d, 1H), 7.58(m, 3H).
APCI-MS (m/z) : 365[M+]

FH 1-49) G4

2-Bromobiphenyl 1.74g(1.05eq, 7.47mmol ZgaFo Wi THF 150mlE H7lsle] =9th. -78ColA n-
BuLi(1.6M) 4.67ml(1.05eq, 7.47mmol)< /\1/\1 3] A7Fsktl. 308 wwk & F3HA -3 2.6g(leq, 7.11mmol)<S
A7Vatd . Aol A 5A17F WHkAZ T} FH3 & THSE Washing ¥ Ethyl acetate® FE3F th3 &
g AXA 5 ukg &7 ‘%QMCE Lol SAHH2S04)E  HAHF AHAUMAIZIY. REE 9SS
Dichloromethane &2 FZE3) oS AYdazntE gy S Z 35} ZZHA -4 (9-

bromospirolbenzol[b]fluorenol3,4-d]thiophene-7,9'-fluorene]) 2.1g(FE=60%)S AAT}.

IH-NMR : 8.16(d, 1H), 7.90(m, 5H), 7.64(d, 1H), 7.51(m, 2H), 7.42(t, 2H), 7.12(t, 2H), 6.94(s, 1H),
6.84(d, 1H), 6.78(d, 2H). APCI-MS (m/z) : 501[M+]

14

3= 1 9
=704 -4 2.1g(leq, 4.19mmol)3} 9-phenylanthracen-10-ylboronic acid 1.59g(1.03eq, 4.34mmol),
tetrakis(triphenylphosphine)palladium(0) 200mg(0.04eq, 0.17mmol)S WHS87]o] Y1 XF Axd T A
7}2~E ALY, Toluene 60mlE ¢ Z&F=3o] 2o FEES =< F Ethanol 30m19‘r2 OM Sodium carbonate

589 6.4ml(3eq, 12.57mmol)E H7Fstal 120TolA 3AIZE B¢t SFA7IH wnkA g, W 85 F 2‘%#
2 Washing 2 Ethyl acetate® F7]=< 3Z3tt}. Magnessium sulfate® 7AFA]A Cel1teaj 53 filter ¥
AdaZntE gy S 3t 33HE 1 (9-(10-phenylanthracen-9-y1)spirol[benzo[d]fluoreno(4,3-
blthiophene-7,9'-fluorene]) 1.72g(5&=61%)< AAUT}.

I

IH-NMR @ 8.31(d, 1H), 8.20(d, 1H), 8.05(m, 2H), 7.77(d, 2H), 7.65(t, 4H), 7.60(m, 3H), 7.53(m, 3H),
7.46(t, 2H), 7.33(t, 4H), 7.27(d, 2H), 7.15(t, 2H), 6.95(m, 4H). APCI-MS (m/z) : 675[M+]
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[0131]

[0132]
[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]
[0141]

[0142]

[0143]

SIS 10-2015-0009370

A 2: 3E 10 9o FA

B(OH,
H3CO (O Pd(PPhg),, O
NaOH MeSOzH OOO 2M Na,CO3, EtOH .O
LT e Y
— Q —— ST e g
G 0 d

-1

I-1
FA 11-19 34

A 1-1 6g(leq, 15.1mmol)S WHEE7]o YWi AF AZX3 & AA7IAE Q&Y. THF 12mlES €L
Methylmagnesium chloride(3.0M) 12.5ml1(2.5eq, 37.7mmol)S 3] A7}, whg &4S Ethyl acetate®
FEota, WHEES FhaTe ¥a MCE 19 F MeSO3H(Methanesulfonic acid)E AA3] H7MAIH T, WHs
23 ZDichloromethaneo 2 FZ3}al ﬁ@iiﬂ}ilﬂﬂé E3lod Z7+A] 11-1 (9-bromo-7,7-dimethyl-7H-
benzo[b]fluoreno[3,4-d]thiophene) 4g(F&=70%)% LJT}.

1H-NMR : 8.22(d, 1H), 8.19(d, 1H), 7.96(d, 1H), 7.82(d, 1H), 7.64(t, 2H), 7.56(d, 1H), 7.51(m, 2H),
1.57(s, 6H). APCI-MS (m/z) : 379[M+]

SHHE 10 o A

=34 11-1 4g(leq, 10.5mmol) ¥ 9-phenylanthracen-10-ylboronic acid 3.23g(1.03eq, 10. 86mmol)
tetrakis(triphenylphosphine)palladium(0) 485mg(0.04eq, 0.42mmol)S WHS-E7]o] Wi AF AXI T AL
7t2g AL Toluene 8mlE ¢ Zdxazo] do] FFEES %% H Ethanol 40ml9 2.0M Sodium
carbonate =8 16ml(3eq, 31.5mmol)E F7Fslal 120 CollA 3AIZF §<t SFA7IH AWAIZITEH W8 F$85 &
ZF4 2 Washing 2 Ethyl acetate® 7128 FZ3lt)h. Magnessium sulfate® ZAZXAA CeliteE 3+
filter % ZAYIRviEIaHIS 00}04 3gtE 10 (7,7-dimethyl-9-(10-phenylanthracen-9-y1)-7H-
benzol[d]fluorenol4,3-blthiophene) 4g(F&=70%)< AVUT}.

TH-NMR : 8.28(d, 1H), 8.22(t, 2H), 8.01(d, 1H), 7.82(d, 2H), 7.74(t, 2H), 7.60(m, 10H), 7.36(m, 4H),
1.64(s, 6H). APCI-MS (m/z) : 553[M+]

344 3: SFE 22 9 A

B(OH),»
Pd(PPha)y,
2M Na,CO3, EtOH .O
o~ ) . = ()
Toluene O O s O
) 9%

22
1

shete 22 o 94

A 11-1  4g(leq, 10.5mmol) 3} 10-(naphthalen-1-yl)anthracen—-9-ylboronic acid 3.85g(1.05eq,
11.03mmol), tetrakis(triphenylphosphine)palladium(0) 485mg(0.04eq, 0.42mmol)S WHSE7]o] ¥ F-F A
8 F ALvtas ALl Toluene 80mlE ¢ Zefxzdd Yol 3FEES <9 F Ethanol 40ml<k 2.0M
Sodium carbonate =& 16ml(3eq, 31.6mmol)E x47}o}Jﬁ 120CollA 3AIZF SoF BFAIZIH nHAIZICH kS
8 & Z7F4E Washing ¥ Ethyl acetate® 7]1%5S FZ=3It}. Magnessium sulfate® 7AZEA|A CeliteZ
23 filter & AHIARZmEYYE Edte] IFTE 22 (7 7-dimethyl-9-(10-(naphthalen-1-yl)anthracen-9-
y1)-7H-benzo[d]fluoreno[4,3-b]lthiophene) 4.4g(F+&=70%)< A UT}.

TH-NMR @ 8.25(m, 3H), 8.08(m, 3H), 7.95(d, 1H), 7.83(d, 2H), 7.76(t, 3H), 7.67(t, 2H), 7.60(t, 2H),
7.50(m, 6H), 7.36(m 2H), 1.70(s, 6H). APCI-MS (m/z) : 603[M+]
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[0144]

[0145]
[0146]

[0147]

[0148]

[0149]

[0150]
[0151]

[0152]

[0153]

SIS 10-2015-0009370

Pd(PPhg3)s,

2M Na,CO3, EtOH .O
T -0
o il

Toluene

30

Ol

33HE 30 9

1A

I

A 11-1  4g(leq, 10.5mmol) ¥  10-(biphenyl-4-yl)anthracen—-9-ylboronic acid 4.12g(1.05eq,
11.07mmol), tetrakis(triphenylphosphine)palladium(0) 485mg(0.04eq, 0.42mmol)S H¥F2-87]o] Y1 & 7
z2% ¥ Ax7rAZ YLk Toluene 80mlE ¢ Zdtx=o] Ho] FEES 9 ¥ Ethanol 40mls} 2.0M
Sodium carbonate =& 16ml(3eq, 31.6mmol)E F7}akar 120CollA 3AIZF b SFAIZIH DHAIZICH wkS
FTH T THITE Washing # Ethyl acetate® F715S FE3}F. Magnessium sulfate® AZRA|A Celited
T3 filter & APIARvEDYYE Fslo 3gE 30 (9-(10-(biphenyl-4-yl)anthracen-9-yl)-7,7-
dimethyl-7H-benzo[d]fluoreno[4,3-blthiophene) 4.32g(5&=65%)S LJT}.

IH-NMR @ 8.25(m, 3H), 8.01(d, 1H), 7.847(m, 9H), 7.60(m, 9H), 7.40(m, 4H), 1.61(s, 5H), 1.53(s, 1H).
APCI-MS (m/z) : 629[M+]

e 5: S9HE 2 o ¥

B(OH),
Pd(PPhs),,

‘. OOO 2M Na,CO,, EtOH
Toluene

) 2

SHetE 2 o A

Z70A 1-4 2.1g(leq, 4.19mmol)¥} (10-(p-tolyl)anthracen-9-yl)boronic acid 1.35g(1.03eq, 4.34mmol),
tetrakis(triphenylphosphine)palladium(0) 200mg(0.04eq, 0.17mmol)S WFS&7]o] Yir X¥ AX3I 3 AXx
7}2=2 ALt Toluene 60mlE § Zet~Fo] Yol FFEES < F Ethanol 30ml<2.0M Sodium carbonate
T8 6.4ml(3eq, 12.57mmol)E H7FskaL 120TCA 3AIZE Bt EFAIZIM wkA Y}, ¥ T8 & SHST
2 Washing % Ethyl acetate® #7]5S FE3T}. Magnessium sulfate® FAFA|A CeliteE T3 filter ¥
APIZnE2gduE Fdo FIE 2 (9-(10-(p-tolyl)anthracen-9-yl)spiro[benzol[b]fluorenol[3,4-
dlthiophene-7,9'-fluorene]) 1.54g(55=53%)= Lt.

TH-NMR : 8.43(1H, d), 8.12(2H, m), 8.06(2H, d), 7.96(3H, m), 7.90(2H, m), 7.64(2H, d), 7.52(16H, m),
5.54(1H, s), 2.44(3H, s). APCI-MS (m/z) : 689[M+]
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[0154]

[0155]
[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

SIS 31 10-2015-0009370

Ao 6. 3FE 45 o FA

Pd(PPhgy),,
14 + OGO 2M NBQCOS, EtOH
Q Toluene
B(OH),

shete 45 o 94

=04 1-4 2.1g(leq, 4.19mmol)3}  (6-phenylpyren-1-yl)boronic acid 1.39g(1.03eq, 4.34mmol),
tetrakis(triphenylphosphine)palladium(0) 200mg(0.04eq, 0.17mmol)S WFS&7]o] Yir X¥ AX3I 3 AXx
7}~E A2}, Toluene 60mlE ¢ ZEt~Te] Yol IFEES =2 5 Ethanol 30ml<F2.0M Sodium carbonate
T8N 6.4ml(3eq, 12.57mmol)ES FH7Fslar 120CNA 3AZE B¢t SEFA 7| wwkA| It} Wbe- £8 & SHF
2 Washing ¥ Ethyl acetate® #71%& F&3t). Magnessium sulfate® 7AZA|7 CeliteE E3 filter &
APIZnEIHUE E3de 3E 45 (9-(6-phenylpyren—1-yl)spiro[benzo[b]fluoreno[3,4-d]thiophene-
7,9'-fluorene]) 1.85g(FE&=63%)S LUT}.

IH-NMR : 8.54(1H, d), 8.39(1H, m), 8.23(4H, m), 8.09(2H, m), 8.03(6H, m), 7.88(2H, m), 7.69(2H, m),
7.54(5H, m), 7.45(7H, m). APCI-MS (m/z) : 699[M+]

(Fo18gaA AZ)

AAd 1

ol ==+ FYJ(corning) 1552/cm (1200 A) ITO & 7]¥<S 50mm x 50mm x 0.7mm=L7| 2 Ze}A oliAxad <&
&Y FFE ol83t ZF 5 T 253 AAS T, 308 B9 AAAS FAsIaL oo wEAA AIASE
3 XFFAGA O o] fEl7|is AA 5l

FUSToZA FA Y % ¢l 2-TNATAS L% Z2slo] 600 A FAR AAI F o]
-H| 2= [N-(1-1= -gdoln = ]u]#d (o] 3}, NPB)S 300A

dErds AF w4 AN G s2ER SGE 19 'é*—',‘ 3 =HER TA9 3= 4,4'-

S wEE RS,

ololA 7] WFF Aol AAFEFTOE AlQ3E 300 A9 FAR FAE F, o dAArEF el TR
dEEEEQ LiFe AATF9soR 1049 SR Sk, AlE 3000 A (5= A=) FAZ g 26t

= = R %
o] LiF/Al ASS FAstoad 7184222 A% 313t

AN 2

AT G894 A7) e 1 gl ERE 28 ol &% AL Alstas, AAld 13 sl sl #UEEAs
g A=

AN 3

S FAAA A7) e 1 diAl BEtE 108 ol 83 AE Aljstas, Al 13} FdaA st FUEEAs
2 A
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