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z7 "
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108

oloh, & WAL Azl R ANl G & Wl GE AR A 7] LB sz, o2l Az
W0 arkel WHEAS dAsht, svle AAdEe B owwe od oslE B/ A% AomA, ¥ g
W7k solel Aol @gEE AL ohivh.

[AlZ=l]

[Alze 1] stek= 1009] A=

A7) StollA 1,2-t]B. 22 HAI(1,2-dibromobenzene) 56.7 g(240.1 mmol)S E|E&lslo| =257 500 mLol
ol & -78CoA n-FE€a8E(mbutyllithium, 2.5} solution in n-Hexane) 115.3 mL(288.2 mmol)S %3]
o] 2A17F EoF wwkslth. 19 F otEghAl-9,10-t]-2>(anthracene-9,10-dione) 20.0 g(96.1 mmol)<S 7}

a 8] A7 LxE 9 16A17FESE wRksigitt. adts vhE ERES 53 oldoMHolER F
=, st AxsGv. ol8  dl"obAEelE 300 nLet  n-3AF 500 L AAAGEke] 9,10-H] 2~ (2-H R R d)-
9,10-H 3l =2 JQEA1-9,10-12(9, 10-bis(2-bromopheny1)-9, 10~dihydro-anthracene-9, 10~diol) 35.1
g(67.2 mmol)& AUt

==

Tl

T A g )

Ao 9,10-H]2=(2-BE 25 Hd)-9,10-tsto] =2 tEgFAl-9,10-1] 2 35.1 g(67.2 mmol), L =3}ZH
(potassium iodide) 44.7 g(268.9 mmol), AFIle]|=R X230l E(sodium hydrophosphite) 57.0 g(537.9 mmo
1)& Z2Hacetic acid) 500 mL o] 18A17HESE 100To A 357 wulalelch. 771 9 & A7 255
Wgla & 150 mb& A3 7hete] wkeg FAAT e tEF 22 e(Dichloromethane) &2 %% ek, Az
sHth. WEE 300 mLet ol dolMElO]E 100 mLZ A% ko] 9,10-H A~ (2-HE2EHd)HEZAI(9,10-bis(2-
bromophenyl)anthracene) 29.5 g(60.5 mmol)< A 3lt}.

9,10-9]=(2-BP 2R d)tEZAl  29.5 g(60.5 mmol)E HA)7] slellA HEZSo]=2F T 400 mLoll =20 F
98 E(n-butyllithium, 2.5) solution in n-Hexane) 16.8 mL(181.7 mmol)& -78ColA 3] H7}star 2
ARbseE gk Stk " $ RS FASHA 2-0| AT RRA-4 4,5 5-HEDHE-1,3, 2-SA R 2 (2-
isopropoxy—4,4,5,5-tetramethyl-1,3,2-dioxaborolane) 49.4 mL(24.2 mmol)S H7}slr AL271A4] 225 29
F 2AZFEQE WRIAATE, RS EFES oldoMMEHCIE 300 nLE FF, T, 1Ax3 the odolAHolE
300 mLo} m~FAF 500 mLZ A ZAAEe] 4,45 5-EH| EghH|E-2-(2-(10-(2-(4,4,5,5-EH| Eg}v|E-1,3,2-T] SALEZ
H-2-) ) RFEeHA-9-9) #Hd)-1,3,2- T SAL R 2 2H(4,4,5,5-tetra methy1-2-(2-(10-(2-(4,4,5,5-

tetramethyl-1.3.2-dioxaborolan-2-yl)anthracen-9-y1)phenyl)-1,3,2-dioxaborolane)  17.6 g(30.3 mmol)<
o103
= AA

4,4,5,5-HEHE-2-(2-(10-(2-(4,4,5,5-H| E&tHE-1,3, 2-t] A B 2 @-2-2) B d ) ot E gk Al-9-2) =l d ) -
1,3, 2-t=AE 2 17.6 g(30.3 mmol), 2-FZZHIZFE]o}Z(2-chlorobenzoldlthiazol) 15.2 mL(121.0 mmol),
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2] F=336(Aliquat  336)6.9 mL(15.1 nmol), EIEZZ|A(Eg AL EA®)Ze5(0)(Pd(PPhy)y)  17.5 g(15.1
mmol), 2M ERFZE(K,L0;) 16.7 g(121.0 mmol)S EFl 300 mLell 5o] 120ColA 6A7HESt $F awt
itk REEES] £rE A2o® UEga =& HHF Hukste] WS FASIGT. o714 AdE nAE
ko] opAllE(acetone) 2 Aol =7 3HgH= 100 13.4 g(22.5 mmol, xd_xﬂ & 23.4 0)& F53A.

2 =

1
H NMR(200MHz, CDCls): & 7.28-7.32(m, 8H), 7.54-7.55(m, 8H), 7.67(d, 4H), 8.12(d, 2H), 8.23(s, 2H)

MS/FAB: 596.14(found), 596.76(calculated)
[Axd 2] 33tE 1019 A%

oFE F4l-9,10-t] -2 (anthracene-9,10-dione) 20.0 g(96.1 mmol), 1,3-T]EZEwWAI(1,3-dibromobenzene) 56.7
2(240.1 mmol) 2 2-ZF & 2l ZE]o}Z(2-chlorobenzol[d]thiazol) 16.7 mL(133.3 mmol)S A}&3le] A7] A z4)
137 =43 o s 3138 101 15.5 g (26.0 mmol AAFE 27.1 %S FE319 ).

I NMR(200MHz, CDCls): & 7.32-7.44(m, 10H), 7.55(t, 4H), 7.67-7.70(m, 10H), 8.12(d, 2H), 8.23(d, 2H)

MS/FAB: 596.14(found), 596.76(calculated)
[Alze] 3] 3hek= 1029 #lx

otE2}4l-9, 10-t]-2(anthracene-9, 10-dione) 20.0 g(96.1 mmol ), 1,3,5-E8]H 2 ®WlA(1,3,5-
tribromobenzene) 75.6 g(240.2 mmol) % 2-F =2 ZWZE]o}Z(2-chlorobenzol[d]thiazol) 23.7 mL(188.9 mmo
1S ARgSte] A7) AZFd 13 593 oz EAESE 102 17.3 g(20.1 mmol, AATE 20.9 9)S 5
A=

H NMR(200MHz, CDCl3): & 7.32(m, 4H), 7.55(t, 8H), 7.66-7.67(m, 10H), 8.12(d, 2H), 8.23(d, 2H)

MS/FAB: 862.14(found), 863.1(calculated)
[AZd 4] 3}5HE 1039 A=

QtE gk4l-9,10-t]->(anthracene-9, 10-dione) 20.0 g(96.1 mmol ), 1,4-tvB 2Ry etdl(],4-
dibromonaphthalene) 68.7 g(240.1 mmol) % 2-F = =W ZE|]o}ZF(2-chlorobenzold]thiazol) 13.0 mL(103.7
mmol)S AFEsle] A7) Az 13 FUd wHo R EAsEE 103 13.6 g(19.5 mol, AA F& 20.0 )<
TE3IAT.

I NMR(200MHz, CDCl3): & 7.32(m, 8H), 7.55(t, 4H), 7.60(s, 4H) 7.67(m, 8H), 8.12(d, 2H), 8.23(d, 2H)

MS/FAB: 696.17(found), 696.88(calculated)

[AZd 5] 3}E 1049 A=

QFEFFAI-9,10-t]2(anthracene-9, 10-dione) 20.0 g(96.1 mmol), 2,6-t) B2 T EE (26—
dibromonaphthalene) 68.7 g(240.1 mmol) 2 2-FZ&ZM XE]o}Z(2-chlorobenzold]thiazol) 13.3 mL(105.5
mmol)S AR&3le] A7) Alzxd 13 L3 WHoezE E433E 104 14.2 g(20.3 mmol, FHATE 21.1 D&
FE53FATE.

lH NMR(200MHz, CDCls): & 7.32(m, 4H), 7.54-7.55(m, 8H), 7.67(m, 4H), 7.73(d, 4H), 7.89(s, 4H), 8.12(d,
2H), 8.23(d, 2H)

MS/FAB: 696.17(found), 696.88(calculated)

[Az 6] 35E 1059 A=

2-Z2 2l ZE]o}Z(2-chlorobenzo[d]thiazol) 10.0 g(59.0 mmol), 4-ZZ=23)dR EAH(4-chlorophenylboronic
acid) 11.1 g(70.7 mmol), EHAA-t|Z2 2R ~(EHHEE-H)ZebE(11)(PAd(PPhs).Cly) 4.2 g(5.9 mmol)<

=74 100 mLol 591 5 oM BIYEH & 87 mlS kst 3AIRMESE #F uwk Eqltt. whgo] A
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A7 YZEA 7130 o EelAH O E 300 mL2 F&, 7Y, Axe v gIS=2dE 100 mLek F4F 100 nL=2
ANAARsI]  2-(4-FEZZ¥d ) ZE| o} (2-(4-chlorophenyl )benzol[dlthiazole) 13.0 g(53.1 mmol, <&
90.0%) S LAT}.

QFEFFAl-9,10-t]2(anthracene-9,10-dione) 20.0 g(96.1 mmol), 1,2-T]H 2R WAI(1,2-dibromobenzene) 56.7
2(240.1 mmol) % 2-(4-EF=2Z=2HI)HZFEo}ZE 29.7 g(120.9 mmol) S AFE3te] A7) A xd 13 L3 9
o=z 2A FaE 105 13.1 g(17.5 mmol, AAFTE 18.2 %)L FE=319).

1
H NMR(200MHz, CDCls): & 7.28-7.32(m, 8H), 7.54-7.55(m, 16H), 7.67(m, 4H), 8.12(d, 2H), 8.23(d, 2H)

MS/FAB: 748.20(found), 748.95(calculated)
[Alzd 7] 3}3HE 1069 A=

QFE F4l-9,10-t] -2 (anthracene-9,10-dione) 20.0 g(96.1 mmol), 1,4-T]EZ X WAI(1,4-dibromobenzene) 56.7
2(240.1 mmol) % 2-(4-FZ=2¥d)HZE|o}Z(2-(4-chlorophenyl )benzo[d]thiazole) 25.3 g(103.0 mmol)<=
ARgsle] A7) Az 13 U3 hRo R =A 39 106 14.5 g(19.4 mmol, WATFE 20.2 S F5IY

=

W NMR(200MHz, CDCl3): & 7.32(m, 4H), 7.54-7.55(m, 20H), 7.67(m, 4H), 8.12(d, 2H), 8.23(d, 2H)

MS/FAB: 748.20(found), 748.95(calculated)

[Alzel 8] 2}eka 1079] A=

QFEFFAl-9, 10-t]2(anthracene-9,10-dione) 20.0 g(96.1 mmol), 1,3-T]EZXWAI(1,3-dibromobenzene) 56.7
g(240.1 mmol) % 2-(4-F=Z=2dd)W ZE|o}Z(2-(4-chlorophenyl )benzo[d]thiazole) 32.7 g(133.3 mmol)<S
ARgsto] 7] Az 13 A WYHoR 54 3g= 107 13.8 g(18.4 mmol, WAFE:19.2 9)& AU,
1H NMR(200MHz, CDCl3): & 7.32-7.44(m, 10H), 7.54-7.55(m, 12H), 7.67-7.70(m, 6H), 8.12(d, 2H), 8.23(d,
21)

MS/FAB: 748.20(found), 748.95(calculated)

[Az=e] 9] 3= 1089 A=

2-B 2R otEgHAl-9,10-t] < (2-bromoanthracene-9,10-dione) 27.6 g(96.1 mmol), 1,4-vJH 2R HIAN(1,4-
dibromobenzene) 56.7 g(240.1 mmol) 2 2-FZ Z Wl ZE]o}=(2-chlorobenzo[dlthiazol) 19.8 mL(103.4 mmol)
S o] &3t 7] AFd 13 U PHoR 2-(4-(9-(4-(RE o} E-2-) H ) -2-H 2 R FEHA-10-U)
) w2 E] o} & (2-(4-(9-(4-(benzold]thiazol-2-y1)phenyl)-2-bromo—-anthracen—10-
yl)phenyl)benzol[dlthiazole) 15.5 g(22.9 mmol)< +53}SIH.

2-(4-(9-(4-( FE|o}E-2-Yd)Hd)-2-B 2R EZA-10-L) A )Wl FE]o}=  15.5 ¢(22.9 mmol), HEHEAF
(phenylboronic acid) 3.4 g(27.5 mmol), ElEZH7|~(EFAILE~H)Z2H5E(0)(Pd(PPhs),) 2.6 g(2.3 mmol)S
E54 300 mL7 ol ghE 150 mL E3FgNel Zolx, 2M BHRIFERF(2M Na0;) 89 250 mLE H7tshed 6417

ToF B wEk Y. R F HARoR 2EE g, EE JHE HUlste] wheS FAST. ] vk
A tFEEWE 300 nLE F&, Y, AxX3d v o golAHolE 200 mLet WEE 100 mLE A2 Qs &
A 33E 108 13.9 g(20.6 mmol, AAFE: 21.4 %)L 539},

1H NMR(200MHz, CDCl3): & 7.22-7.32(m, 5H), 7.48-7.55(m, 15H), 7.67-7.73(m, 3H), 7.89(s, 1H) 8.12(d,
21, 8.23(d, 2H)

MS/FAB: 672.17(found), 672.86(calculated)

[A1Z=e] 101 3}et= 1099] A=

2-(4-(9-(4-(A x| o}Z-2-U) Hd)-2- B 2 R E T} A-10-Y) Bl D ) Ml FE] o} 2 (2-(4-(9-(4-(benzo[d] thiazol-2-
v1)phenyl)-2-bromoanthracen-10-y1)phenyl) benzo[dlthiazole) 15.5 g(22.9 mmol)¥} 2-UYZ&adlW 2X2H(2-
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Naphthalen boronic acid) 5.9 g(34.4 mmol), HIEZZ|~(EgudEAA)ZeHE(0)(Pd(PPhs)y) 2.6 g(2.3
mmol), 2M EAFFEF (2N Na,C0s) 12.1g(114.5 mmol), =741 300 nlLS AR&ate] 7] Alzel 99 FAT W
o= ZAsSE 109 13.2 g(18.3 mmol, AAFE:19.0 9 F5AL).

lH NMR(200MHz, CDCls): & 7.32(m, 4H), 7.54-7.55(m, 14H), 7.67(m, 4H), 7.73(d, 2H), 7.89(s, 2H),
8.12(d, 2H), 8.23(d, 2H)

MS/FAB: 722.19(found), 722.92(calculated)

[Alzd 11] 33E 1109 A=

2-(4-(9-(4-(HlZzE| o} F-2-¢) ¥ d)-2-B 2 R EHA-10-4) ) Ml = E] o} Z (2~ (4-(9- (4~ (benzo[d] thiazol1 -2~
y1)phenyl)-2-bromoanthracen-10-y1)phenyl) benzold]thiazole) 15.5 g(22.9 mmol)& &4 th7] dloA] HE
ol =2 F & 300 mLol] Folal, -78C=E =225 Yd 3 p-FY8E(n-butyllithium, 2.5/ solution in n—
Hexane) 6.4 mL(68.9 mmol)S A3 H7Istar 1A &<t wikst b A7) 255 A 8tHA, S22 EgY)
g2 & (Chlorotrimethyl silane) 7.5 g(68.8 mmol)S H7I8lAth. 55 HA3] A271A &8 24A7Hs9F
WA AT, adbe] Eyt 3 AU EF(sodium chloride) &9 50 mLE H7lsle] W8S FZAA 7|2l o €olAg o]
E 300 mL2 F&, 7Y, dx3 g2 oldolAEo]E200 nLet WERS 100 nLE AAAQ3I] ZF 33E 110
6.9 g(10.3 mmol, AA F5& 10.7 B)E TS5t

1H NMR(200MHz, CDCls): & 0.66(s, 9H), 7.32(m, 2H), 7.54-7.55(m, 13H), 7.65-7.67(m, 3H), 7.89(s, 1H),
8.12(d, 2H), 8.23(d, 2H)

MS/FAB: 668.12(found), 668.94(calculated)

[AlZxd 12] 35 1119 A=

2-(4-(9-(4-(MzE| o} Z-2-) A d )-2- B 2 R A E g}Al-10- ) 7 d ) l Z E] o} 2= (2- (4-(9-(4-(benzo[d] thiazol-2-
y1)phenyl)-2-bromoanthracen-10-yl)phenyl) benzol[d]lthiazole) 15.5 g(22.9 mmol) % Z=ZZEZ ¥z
(chlorotriphenylsilane) 10.1 g(34.3 mmol), %28 E(n-butyllithium, 2.5¥ solution in n-Hexane) 6.4
mL(68.9 mmol), HIEZHS|=ZFT 300 mL& ARE3te] 7] Az 119 sdg Wios EAs3E 111 7.8
2(9.1 mmol, AA =& 9.5 ©)S F53}AT}.

1H NMR(200MHz, CDCls): & 7.32-7.36(m, 11H), 7.54-7.55(m, 18H), 7.60-7.67(m, 3H), 7.77(d, 1H), 7.94(s,
1H), 8.12(d, 2H), 8.23(d, 2H)

MS/FAB: 854.22(found), 855.15(calculated)

[Az=e] 13] 3}3t&E 1129 Az

2-WEotE ) +=(2-methylanthraquinone) 21.4 g(96.1 mmol), 1,4-tB 2R WAI(1,4-dibromobenzene) 56.7
2(240.1 mmol) 2 2-FZZW % E]o}=(2-chlorobenzoldlthiazol) 19.8 mL(103.4 mmol)& AM&3te] A7) Al x4
19 4% yow 57 39E 112 14.0 g(22.9 mol, AAF5E 23.8 )& 53130}

1H NMR(200MHz, CDCls): & 2.46(s, 3H), 7.18(d, 1H), 7.32(m, 2H), 7.46(s, 1H), 7.54-7.67(m, 15H),
8.12(d, 2H), 8.23(d, 2H)

MS/FAB: 610.15(found), 610.79(calculated)

[Alze] 14] 8}3HE 1139 A=

2,3-tHEetE g} -9, 10-t]=(2,3-dimethylanthracene-9,10-dione) 22.7 g(96.1 mmol), 1,4-t]jB. 2= Al
(1,4-dibromobenzene) 56.7 g(240.1 mmol) % 2-F=Z &2 ZE]o}Z(2-chlorobenzo[d] -thiazol) 19.8 mL(103.4
mmol )& AFE3le] 7] AZd 19 FU3 Aoz Hx FFE 113 13.1 ¢(21.0 mmol, FAFESE 21.9 %)

& S5,

I NMR(200MHz, CDClz): & 2.46(s, 6H), 7.32(m, 2H), 7.40(s, 2H), 7.54-7.55(m, 12H), 7.67(m, 2H),
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8.12(d, 2H), 8.23(d, 2H)

MS/FAB: 624.17(found), 624.82(calculated)

[AZ=e] 15] S}3HE 1149 Alx=

2-B|E-FEotEg}Al-9, 10-t]-(2-tert-butylanthracene-9,10-dione) 25.4 g(96.1 mmol), 1,4-t]jB. 2= Al
(1,4-dibromobenzene) 56.7 g(240.1 mmol) % 2-FZZWIXE]o}=(2-chlorobenzo[d] -thiazol) 19.8 mL(103.4
mmol )& o] &3] 7] Az 17 U WHo= HH g3HE 114 12.2 g(18.7mmol, AAFSE 19.5 9
TE53FTE.

1

H NMR(200MHz, CDCls): & 1.40(s, 9H), 7.18(d, 1H), 7.32(m, 2H), 7.46(s, 1H), 7.54-7.55(m, 12H), 7.61-
7.67(m, 3H), 8.12(d, 2H), 8.23(d, 2H)

MS/FAB: 652.2(found), 652.87(calculated)

[Az=e] 16] 33t& 1169 Az

QFE F4l-9,10-t] -2 (anthracene-9,10-dione) 20.0 g(96.1 mmol), 1,4-T]E.Z X WAI(1,4-dibromobenzene) 56.7
g(240.1 mmol) % 2-FZZ-6-(EgWEAH)MZE]o}Z(2-chloro-6-(trimethylsilyl)benzo[d]thiazole) 24.9
g(103.0 mmol)S ©]&3lo] 7] AFxd 13 Fdst Yoz 5F 33+E 116 3.8 g(5.2 mmol, HA 5%
5.4 %)< 5354,

1H NMR(200MHz, CDCls): & 0.66(s, 9H), 7.32(m, 4H), 7.54(s, 8H), 7.67(m, 4H), 7.77(d, 2H), 8.12(d, 2H),
8.23(d, 2H)

MS/FAB: 740.22(found), 741.12(calculated)

[AZzd 17] 3= 1169 A=

QtEFFAl-9,10-t]2(anthracene-9,10-dione) 20.0 g(96.1 mmol), 1,4-T]H 2R WAI(1,4-dibromobenzene) 56.7
g(240.1 mmol) 2 2-ZF22-6-(EgZF o 2v|e)HlZE]lo}Z(2-chloro-6-(trifluoromethyl)benzo[d]thiazole)
24.5 g(103.0 mmol)S o]&3le] A7) Az 137 HL3 WHoz A & 116 8.2 g(11.2 mmol, HAG
5& 11.6 %)< F5300.

I NMR(200MHz, CDCl3): & 7.32(m, 4H), 7.54(s, 8H), 7.67(m, 4H), 7.74(d, 2H), 8.16(d, 2H), 8.31(s, 2H)

MS/FAB: 732.11(found), 732.76(calculated)

[Azxd 18] 3}3= 1179 A=

OFE 2} 41-9,10-t]-&(anthracene-9,10-dione) 20.0 g(96.1 mmol), 1,4-t]B. 2 X HlA(1,4-dibromobenzene) 56.7
2(240.1 mmol) % 2-F 2 2-6-¥d Ml ZE]o}Z(2-chloro-6-phenylbenzo[dlthiazole) 25.3 g(103.0 mmol)& AF&
gto] 7] Alxe] 19 wdd WRoR B4 s 117 15.1 g(20.1 mol, HAFSE 20.9 9)S F53kAC}
'H NMR(200MHz, CDCly): & 7.22-7.32(m, 10H), 7.48(d, 4H), 7.54(s, 8H), 7.67(m, 4H), 7.77(s, 2H),
8.29(d, 2H), 8.34(s, 2H)

MS/FAB: 748.20(found), 748.95(calculated)

[AlZ=el 19] 3}eh= 1189 Alx

etEFFAl-9,10-t]2(anthracene-9,10-dione) 20.0 g(96.1 mmol), 2,7-CTIHE2%-9.9 ‘-tuEZ=d(2,7-
dibromo-9,9-dimethyl-9H-fluorene) 84.5 g(240.1 mmol) 2 2-FZ=2MZE|o}Z(2-chlorobenzoldlthiazol)
8.2 mL(65.2 mmol)S AF&3le] A7) A|ZFd 13 L3 WyPor 24 33E 118 9.5 g(11.4 mmol, AAFS
& 11.9 9 E S5

1

H NMR(200MHz, CDCls): & 1.67(s, 12H), 7.32(m, 4H), 7.55-7.67(m, 12H), 7.77(s, 4H), 7.90(d, 4H),
8.12(t, 2H), 8.23(t, 2H)
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MS/FAB: 828.26(found), 829.08(calculated)
[Az=e] 20] 3}3t& 1199 Az

9-(10-=-2StEZA-9(10H)-<L &)t EgA-10(9H) - (9-(10-oxoanthracen-9  (10H)ylidene)anthracen-10(9H)-
one) 36.9 g(96.1 mmol), 1,4-t]BH 2ZXHIAI(1,4 -dibromobenzene) 56.7 g(240.3 mmol) % 2-FZZHIFE|o}%
(2-chlorobenzoldlthiazol) 13.0 mL(103.2 mmol)& AH&3te] 7] Alze] 13 w3 WHow 54 33E
119 15.0 g(19.4 mmol, A& 20.2 %)= F533At.

I NMR(200MHz, CDCls): & 7.32(m, 12H), 7.54-7.55(m, 12H), 7.67(t, 8H), 8.12(d, 2H), 8.23(d, 2H)

MS/FAB: 772.2(found), 772.98(calculated)
[Alzd] 21] 8F3HE 1209 A=

9-(10-=-2StEZAI-9(10H) -« &) ot E g} Al-10(9H) - (9-(10-oxoanthracen-9(10H)-ylidene) anthracen-10(9H)-
one) 36.9 g(96.1 mmol), 1,3-t]EZEWA(1,3-dibromobenzene) 56.7 g(240.1 mmol) % 2-FZZWIFE|o}=
(2-chlorobenzoldlthiazol) 16.7 mL(133.3 mmol)S AF&3le] A7) A Zxd 13 43 WHozw =3z 313&E
120 20.1 g(26.0 mmol, AAFE 27.1 %) F53kct.

1
H NMR(200MHz, CDCls): & 7.32-7.44(m, 14H), 7.55(t, 4H), 7.67-7.70(m, 10H), 8.12(d, 2H), 8.23(d, 2H)

MS/FAB: 772.2(found), 772.98(calculated)
[Alzo 22] 33E 1219 #A=x

9-(10-=-2StEZA-9(10H) - &)t E 2} 4-10(9H) - (9-(10-oxoanthracen-9(10H) -yl idene) anthracen-10(9H) -
one) 36.9 g(96.1 mmol), 1,3,5-E8]H 22 HAI(1,3,5-tri-bromobenzene) 75.6 g(240.2 mmol) % 2-F 2 =ZWl%
EJo}Z (2-chlorobenzoldlthiazol) 23.7 mL(188.9 mmol)& AFE3dte] 7] A|Zxe] 13 sd3t oz HZ 3]
FE 121 20.9 ¢(20.1 mmol, HAFE 20.9 %) F53kAT}.

I NMR(200MHz, CDCl3): & 7.32(m, 8H), 7.55(m, 8H), 7.66-7.67(m, 14H), 8.12(d, 4H), 8.23(d, 4H)

MS/FAB: 1038.2(found), 1039.32(calculated)
[Alzd] 23] s}3tE 1229 A=

9-(10-=2-2StEZA-9(10H) -« &) ot E 2} Al-10(9H) - (9-(10-oxoanthracen-9(10H) -yl idene)anthracen-10(9H) -
one) 36.9 g(96.1 mmol), 1,2-t]BE 2R wWlA(1,2-dibromobenzene) 56.7 g(240.1 mmol) & 2-(4-F2=2dd)wlx
E]o}Z(2-(4-chlorophenyl)benzo[dlthiazole) 13.3 mL(105.5 mmol)& AF&3le] A7) AZxd 13 U3 3hHo
2 57 39% 122 17.7 g(20.3 mmol, AAFE 21.1 9)& S5

1
H NMR(200MHz, CDCls): & 7.28-7.32(m, 12H), 7.54-7.55(m, 16H), 7.67(m, 8H), 8.12(d, 2H), 8.23(d, 2H)

MS/FAB: 924.26(found), 925.17(calculated)

[Alz=o 24] 33HE 1239 A=

9-(10-=-2StEZA-9(10H)-<L &)t EgA-10(9H) - (9-(10-oxoanthracen-9  (10H)-ylidene)anthracen-10(9H)-
one) 36.9 g(96.1 mmol), 2,6-C]H 2R > e (2, 6-dibromonaphthalene) 68.7 g(240.1 mmol) % 2-F2=ZWl%
E]o}Z(2-chlorobenzoldlthiazol) 13.3 mL(105.5 mmol)S AF&3le] A7) Az 13 FY3 oz 24 3}
& 123 17.7 g(20.3 mmol, AAFTE 21.1 D= 53t

1H NMR(200MHz, CDCls): & 7.32(m, 8H), 7.54-7.55(m, 8H), 7.67-7.73(m, 12H), 7.89(s, 4H), 8.12(d, 2H),
8.23(d, 2H)

MS/FAB: 872.23(found), 873.09(calculated)

[AlZd) 25] 3= 1249 A%
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9-(10-=- 2 StEZA-9(10H)-L &)t EeA-10(9H) - (9-(10-oxoanthracen-9  (10H)ylidene)anthracen-10(9H)-
one) 36.9 g(96.1 mmol), 1,4-t]B.ZXHIAI(1,4 -dibromobenzene) 56.7 g(240.3 mmol) % 2-FZ=Z2-6-(EdZE
FoanE)flFE|o}= (2-chloro-6-(trifluoromethyl)benzold]thiazole) 24.5 ¢(103.2 mmol)& AF&3}o] A7)
Azd 19 Sdg Yoz A gFE 124 17.6 g(19.4 mmol, AATE 20.2 %S F53FAT}.

I NMR(200MHz, CDCl3): & 7.32(m, 8H), 7.54(s, 8H), 7.67(m, 8H), 7.74(d, 2H), 8.16(d, 2H), 8.31(s, 2H)

MS/FAB: 908.18(found), 908.97(calculated)

[A = 26] 3}3HE 1259 Az

9-(10-=-2StEZAI-9(10H) -4 &) ot E g} Al-10(9H) - (9-(10-oxoanthracen-9  (10H)ylidene)anthracen-10(9H)-

one) 36.9 g(96.1 mmol), 1,4-tJH 2R dAN(1,4 -dibromobenzene) 56.7 g(240.3 mmol) % 2-FZZ-6-(Eg|H|
gAY )l ZE]o}=(2-chloro-6-(trimethylsilyl)benzo[dlthiazole) 25.0 g(103.2 mmol)S A}&3Fe] A7) A%
o 13} T3 Wow ZA FIE 125 16.7 g(18.2 mmol, AAGFE 18.9 %)S FEIAT.

lH NMR(200MHz, CDCls): & 0.66(s,18H), 7.32(m, 8H), 7.54(s, 8H), 7.67(m, 8H), 7.77(d, 2H), 8.21(d, 2H),

8.34(s, 2H)

MS/FAB: 916.28(found), 917.34(calculated)

[Az=e] 27] 3}3tE 1269 Az

9-(10-=- 2 StEZAI-9(10H)-<L &)t EeA-10(9H) - (9-(10-oxoanthracen-9  (10H)ylidene)anthracen-10(9H)-

one) 36.9 g(96.1 mmol), 1,4-t]B 2R WlA(1,4 -dibromobenzene) 56.7 ¢(240.3 mmol) % 2-FZZ-6-HdHlZ
E]o}Z(2-chloro-6-phenyl benzoldlthiazole) 25.3 g(103.0 mmol)& AbRale] A7) Axo] 13 FA3F Wby o

2 24 33E 126 10.4 g(11.2 mmol, AAFEE 11.6 %) = 55330

1H NMR(200MHz, CDCls): & 7.32(m, 14H), 7.48(d, 4H), 7.54(s, 8H), 7.67(m, 8H), 7.77(d, 2H), 8.29(d,

2H), 8.34(s, 2H)

MS/FAB: 924.26(found), 925.17(calculated)

[Alze] 28] 3}3HE 1279 Az

9-(10-5 A E eHA1-9(10H) -2 E) FE 2HA1-10(9H) -2 (9-(10-oxoant hracen-9(10H)-ylidene) anthracen-10(9H)-

one) 36.9 g(96.1 mmol), 1,3-t]B.ZXlAl(1,3-dibromobenzene) 56.7 g(240.1 mmol) % 2-F2=Z-6-(EgHdE

A )Wl ZE]o}Z(2-chloro-6-(trimethylsilyl)benzo[dlthiazole) 25.0 g(103.4 mmol)<S AF&3}e] A7) #|Zd

139 Fds o w =z 3138 127 16.7 g(18.2 mmol, HAAFE 18.9 9 53},

lH NMR(200MHz, CDCls): & 0.66(s, 18H), 7.30-7.38(m, 10H), 7.42-7.45(m, 4H), 7.65-7.68(m, 10H), 8.21-

8.12(m, 2H), 8.34(s, 2H)

MS/FAB: 916.28(found), 917.34(calculated)

[Az=e] 29] 3}3t& 1289 Az

otE ¢} Al-9,10-t] 2 (anthracene-9,10-dione) 20.0 g(96.1 mmol), 1,3-t]B. =X HAI(1,3-dibromobenzene) 56.7

g(240.1 mmol) % 2-FZ=Z-6-(EgWEAH)MZE]o}Z(2-chloro-6-(trimethylsilyl)benzol[d]thiazole) 32.2
(133 2 mmol)S AFgsle] A7) AFxd 13 L3t Wyow ZE34 3shE 128 13.8 g(18.6 mmol, HAASF

H:7.7 9)S A}

1H NMR(200MHz, CDCl3): & 0.66(s,18H), 7.32-7.38(m, 6H), 7.42-7.46(m, 4H), 7.67-7.70(m, 6H), 7.77(d,

20), 8.21(d, 2H), 8.34(s, 2H)

MS/FAB: 740.22(found), 741.12(calculated)

[AZ=e] 30] 3}3HE 1299 Az
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2-WEotE &} +=(2-methylanthraquinone) 21.4 g(96.1 mmol), 1,4-tB. 2R WAI(1,4-dibromobenzene) 56.7
g(240.1 mmol) % 2-FZ=Z-6-(EgWEAH)MZE]o}Z(2-chloro-6-(trimethylsilyl)benzol[d]thiazole) 25.1
g(103.8 mmol)& AR&ste] A7) Alxd 19 $d WHoR 54 ke 129 14.0 g(19.8 mmol, AAF5&
23.8 %)& FE3I8IT.

1H NMR(200MHz, CDCls): & 0.67(s, 18H), 2.43(s, 3H), 7.20-7.29(m, 3H), 7.45(s, 1H), 7.53-7.56(m, 8H),
7.61-7.65(m, 3H), 7.75-7.77(d, 2H), 8.19-8.21(d, 2H), 8.32(d, 2H)

MS/FAB: 754.23(found), 755.15(calculated)

[Alz=el 31] 3}gh= 1309 Al

2-B]E-FEotEg}Al-9, 10-t]->(2-tert-butylanthracene-9,10-dione) 25.4 g(96.1 mmol), 1,4-t]jB. 2= Al
(1,4-dibromobenzene) 56.7 g(240.1  mmol) 2 -2 2 2-6-(Egv gAY )Wl =E]o}Z (2-chloro-6-
(trimethylsilyl)benzold]thiazole) 25.0 g(103.4 mmol)E AF&3le] A7) Axo 13 FU3 Whiow =7 3}
I 130 12.2 g(15.3 mmol, AAFTSE 19.5 ©E F5313UT}.

1

H NMR(200MHz, CDCls): & 0.65(s, 18H), 1.42(m, 3H), 7.16-7.28(m, 3H), 7.45(s, 1H), 7.50-7.54(m, 8H),
7.62-7.66(m, 3H), 7.74-7.77(d, 2H), 8.19-8.21(d, 2H), 8.34(d, 2H)

MS/FAB: 796.28(found),797.23(calculated)

[Alz=o 32] 33E 1319 A=

2,3-tJH e otEg}al-9,10-t]-=>(2,3-dimethylanthracene-9,10-dione) 22.7 g(96.1 mmol), 1,4-t]jBH 2= Al
(1,4-dibromobenzene)  56.7  g(240.1 mmol) ¥ 2-F22Z-6-(EWEAY)MZEEo}E(2-chloro-6-
(trimethylsilyl)benzoldlthiazole) 24.4 g(100.9 mmol)& AF&3lo] A7 Az 13 FL3 Hylow 24 3]
& 131 13.1 g(17.1 mmol, HAFEE 21.9 ©)S #5313

1H NMR(200MHz, CDCl3): & 0.67(s, 18H), 2.47(s, 6H), 7.31(d, 2H), 7.41(m, 2H), 7.56(d, 8H), 7.66(m,
21, 8.21(d, 2H), 8.34(d, 2H)

MS/FAB: 768.25(found), 769.18(calculated)

[Alzel 33] 3hebeE 132 o A=

eFEFFAl-9,10-t]2(anthracene-9,10-dione) 20.0 g(96.1 mmol), 1,4-T]H Z X WAI(1,4-dibromobenzene) 56.7
g(240.1 mmol) % 2-FZZWIFE|o}Z(2-chlorobenzo[d]lthiazol) 17.5 mL(103.0 mmol)S ©]-&3le] AH7] A ZF 4
19 548 e R 54 898 132 8.2 g(11.2 mol, HAAFSE 11.6 %) F53kc).

H NMR(200MHz, CDCl3): & 7.32(m, 4H), 7.54-7.55(m, 12H), 7.67(m, 4H), 8.12(d, 2H), 8.23(d, 2H)

MS/FAB: 597.74(found), 596.14(calculated)
[Alz=of 34] 3}3HE 1339 A=

A aEA S oA 9-B 2 B tE Al (9-Bromoanthracene) 20.0 g(77.8 mmoll)S E|EZFS|=2F 2 200 mLol] =9]
I -78 TR 252 Y33 p-8EdH(nBuli, 2.5/ in A2F) 37.4 mL(93.4 mmol) & HH3F| H7ls| FAL}.
30% 3 Egiv g B g o] E(Trimethylborate) 17.7 mL(155.6 mmol) & Z7}s] FAtt. 252 AAs] &8 A
ol &FEoF wukalgith. o7l IN gAEE N 200 nLE YW 308 ke ok & 300 mLot tlEF R e
200 nL2 F&, 7Y AF3 g cEolAlHlolE 30 mLet F4F 500 mLE AAA, 9-¢tEZAEEAH(9-
anthraceneboronic acid) 9.3 g(41.9 mmol) & A},

9-QtEZAI K ZA4F 9.3 g(41.9 mmol), 2-(4-SF =223 d)MlZE|o}&(2-(4-chlorophenyl)benzo[dlthiazol) 29.7
2(120.9 mmol), EIEZZIA(EgdAldE29)ZebE(0)(Pd(PPhy)y) 2.1 g(1.8 mmol)S EFA 200 mLo} ek
100 mLol 91k, 2M BRI EEFSFEN 100 nLS Eil 120TollA 12A12F 52 857 wuksiglcy. 13 ofg &
2 25CE 931 FH4 100 nbE 78 vr2S F831a, odolAEo]lE 100 mLE 3, 79t AX3v).

c

et
ol HEHIN=ZFHE 20 mLet wEE 300 mlE AZAA, 2-(4-SEZA-10-d) ) M FzE o} E(2-(4-
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(anthracen—10-y1)phenyl)benzo[dlthiazole) 6.5 g(15.1 mmol) & AAT}.

2-(4-rEA-10-d) A d) Ml ZElo}E 6.5 g(15.1 mmol), MNEBRZEZAYo|u]=(N-bromosuccinimide) 3.0
g(16.6 mmol)S AA7|Fslo A yE2 2| 200 mLo] =ATHE 25T A &S waksiu), a8gS =5
200 mLE 7bel wkS-S FRsta tEEEdE 100 nlE 35, 29 Axsgch. o2 HEHS|=EFS 20
mLe} WERS 200 mLE AAA, 2-(4-(10-BEZREGA-9-d) A d ) Hl ZE] o}Z(2-(4-(10-bromoanthracen-9-
vl)phenyl)benzo[dlthiazole) 6.9 g(13.5 mmol) & AT},

2-(4-(10-B 2 EEZA-9-d) Hd )M ZE|o}=E 6.9 ¢(13.5 mmol), 2-YZE W EXH(2-naphthylboronic acid)
2.0 g(16.2 mmol), BIEEZ|A(EHALEAA)ZEE(0)(PA(PPhs),) 1.6 g(1.4 mmol)S EF 150 mLe} ol &F

< 70 mLoll HATHS, 2M BRIYEFFE 70 mL-% 23 120Col A 643 &<t S5 LHPo}OﬂE} 5 2
EE 95CE Y33 ZFH4 100 aLE 71E w2 2z sla, o EHolMHOIE 100 nLE F&, 7¢ Zjié}‘iiﬁ‘r.
o2 HEZso|=ZFE 20 mLe HWERE 200 mLE xﬂé %45}6“3 133 5.8 g(11.4 mmol) S Iy

lH NMR(200MHz, CDCl3): & 7.32(m, 6H), 7.54-7.55(m, 7H), 7.67-7.73(m, 7H), 7.89(d, 2H), 8.12-8.23(m,
2H)

MS/FAB: 514.16(found), 513.16(calculated)

[Alzd 35] sH3t= 1349 A=

A7) stolM 2-(4-F 229 d) Wl 2 E]o}=(2-(4-chlorophenyl )benzo[dl-thiazole) 20.0 2(68.9 mmol)S ¥l
Etslol =& (Tetrahydrofuran, THF) 700 mLell <9l %, -78C2 =& Y& F rFEHUE (-
butyllithium 2.5) solution in nHexane) 33.0 mL(82.7 mmol)S HH3] ¥ 1AZF FoF watsieiey. 19
T -BCE 225 FA3HA Egvdrg o] E(Trimethylborate) 10.7 g(103.3 mmol)& YT &%E HA
O]%ﬁ Ao A 18A1F &t wHESIATE. o7l & 700 mLE Fo 1AZF s¢F nksk $ ool H
(Ethylacetate) &2 F%&, 7 Axsa p-34E 300 nLo2 AAAS ] 4-(HFE olE-2-d) Hd L E2H(4-
(benzoldlthiazol-2-yl)phenylboronic acid) 17.0 g(66.6 mmol)E 53T},
2-ZF 2 2 E T} =(2-Chloroanthragquinone) 6.8 g(27.8 mmol), 4-(HZFEolZ-2-d)HIEEA 10.6 g(41.7
mmol), BlEZ}7|2=(Ee]#d £ 29)2 ek (0) (PAd(PPhs),) 3.2 g(2.8 mmol), 2M ¥HAFZE (KCO3) 150 mL2} of & =l
@ Z Y d o)A (Ethylene glycol dimethyl ether, DME) 300 mL, o&2 150 mL-& ol o 20417 FoF 3
F gk g, Qg EES ARo® 25E UEa § 200 nLE Yol wHksk & oeolMHo|E & 300
nL® F%, 7% Axsn. 2™ v A 300 nlE2 AjEAS Y 2-(4-(HlREolE-2-d) A d ) S E -
9,10-t]->(2-(4-(benzol dlthiazol-2-y1l)phenyl )anthracene-9,10-dione) 11.6 g(27.7 mmol)Z F53}3I T},
A t7]stell A 2-B 2 B el (2-Bromonaphthalene) 19.8 ¢(95.8 mmol), 2-(4-(WlZEJo}E-2-d)Hd)IE
2Al-9,10-t]2 10.0 g(24.0 mmol)& ©o]&3}e] A7) A|Zd 13 L3k #How B4 3lghE 134 5.5 g(8.5

mmol, HAFE 42.5 )& F53AT).

1H NMR(200MHz, CDCl3): & 7.34-7.36 (m, 6H), 7.55-7.58 (m, 9H), 7.67-7.73 (m, 9H), 7.86-7.89 (m, 3H),
8.14 (d, 1H), 8.26 (d, 1H)

MS/FAB: 640.21(found), 639.80(calculated)

[Alze] 36] 33% 1359 A=

2-B 2 7-9 9-t]H & Z 2 (2-Bromo-9,9-dimethylfluorene) 13.7 g(50.3 mmol), 2-(4-(WlZFElo}=Z-2-d)Hd)
QFEehal-9,10-1) £ (2-(4-(benzol d] thiazol-2-y1)phenyl)anthracene-9,10-dione) 7.0 g(16.7 mmol)& o] -&3}o]
7] Az 13 TdF Yo 54 319hE 185 5.0 g(A & 30.2 0 AU

1H NMR(200MHz, CDClz): & 1.63 (d, 12H), 7.30-7.38 (m, 6H), 7.53-7.55 (m, 5H), 7.55-7.57 (m, 4H), 7.58-
7.60 (m, 2H), 7.62-7.65 (m, 2H), 7.70-7.74 (m, 3H), 7.84-7.89 (m, 5H), 8.13 (d, 1H), 8.24 (d, 1H)
MS/FAB: 772.30(found), 772.01(calculated)

[Alze] 37] 3}3HE 1369 A=
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4-8 2 7 ulo] ¥l d (4-Bromobiphenyl) 11.7 ¢(50.3 mmol), 2-(4-(WlxE]o}Z-2-d)Hd)erEe}A-9,10-1]-&(2-
(4-(benzoldlthiazol-2-y1)phenyl)anthracene-9,10-dione) 7.0 g(16.7 mmol)< o]&3}o] A7) AZxd 13 A
3 bR o R EA 53kE 1836 6.0 g(AAFSE 20.3 9= AT

'H NMR(200MHz, CDCls): & 7.20-7.21 (m, 2H). 7.31-7.33 (m, 8H), 7.47-7.54 (m, 19H), 7.68-7.72 (m, 3H),
7.89-7.91 (d, 1H), 8.11 (d, 1H), 8.21 (d, 1H)
MS/FAB: 692.24(found), 691.88(calculated)

[AZ=eo 38] 3}3FE 1379 Az

2-B 2 rlo]#Hd (2-Bromobiphenyl) 11.7 g(50.3 mmol), 2-(4-(HlZE]o}E-2-d)Hd)SrEZA1-9,10-1]-&(2-
(4-(benzo[dlthiazol-2-yl)phenyl)anthracene-9,10-dione) 7.0 g(16.7 mmol)S o]&3}o] A7 A xd 13 Y
s W o s EA 53tE 137 3.8 g(AAFEE 15.3 ©E It

'H NMR(200MHz, CDCls): & 7.25-7.31 (m, 8H), 7.46-7.51 (m, 4H), 7.52-7.60 (m, 11H), 7.68-7.73 (m, 3H),
7.87 (d, 1H), 8.12 (d, 1H), 8.23 (d, 1H)

MS/FAB: 691.23(found), 691.88(calculated)

[Alz=o 39] 3}3HE 1389 A=

1,3,5-Eg| B 22 WAl(1,3,5-Tribromobenzene) 20.0 g(63.5 mmol), ¥HdEEAHphenyl boronic acid) 16.2
g(133.4 mmol ), Eda-yE2va(Egddyx23) k5 (0) (trans-
Dichlorobis(triphenylphosphine)palladium(0),Pd(PPhs),Cl,) 4.4 g(6.3 mmol)S %L, E5F< 600 mLe} 2M9]

EHPIEF (2N NaxC03) 200 mLE Wol 90TColA nuksit). 4A]7F $o] deo=r L& Y33 & 200 nlE
A7bsle] S T4 3 YEE2 e 300 nlE 2, 74, dFEY. p@ito 2 A9 BEste] 1-2=2
2-3,5-t] ¥l A (1-bromo-3, 5-diphenylbenzene) 9.6 g(31.0 mmol)S F538}% ).

1-EERr-3 5-tFdd 9.6 g(31.0 mmol), 2-(4-(MlFEo}Z-2-d)FHd)SEFA-9,10-t]->(2-(4-
(benzol[dlthiazol-2-y1)phenyl)anthracene-9,10-dione) 7.0 g(16.7 mmol)< o] &3le] A7) A|xd 13 A3t
HHog B4 313E 138 5.0 g(HAFES 32.8 ©)E AATH

" NMR(200MHz, CDCls): § 7.19-7.22 (m, 4H). 7.24-7.31 (m, 10H). 7.48-7.58 (m, 15H), 7.62-7.65 (m. 8H).
7.66-7.70 (m, 3H), 7.87 (d, 1H), 8.11(d, 1H), 8.21 (d, 1H)

MS/FAB: 843.30(found), 844.07(calculated)

[AZ=e] 40] 3}3HE 1399 A=

1,2-t) B 22 WA(1, 2-Dibromobenzene) 20.0 g(84.8 mmol), 2-1Z e W EXAH(2-naphthalene boronic acid)
16.0 2(93.3 mmol), EdA-tF2 v A(EgAdE2A)ZeHE(11) (Pd(PPhy)oCly) 5.9 2(8.4 mmol)S ¥e ¥
€

o, 2M EMFJEF(2M Na2003) 150 mL¥ EF< 500 mL 3lellA] BFudt st F A7k $o fZ= =g
500 nl®  FZ, ¢, d¥e e WEe 300 nlE  AAAEe 2-(2-HaRdHd)uzad(2-(2-
bromopheny 1 )naphthalene) 20.0 g(70.6 mmol)<S AT},

-(2-rEEdUZEd 14.24  g(50.3 mmol), 2-(4-(MlZE|o}E-2-)H|d)tEZA-9,10-T]>(2-(4-
(benzoldlthiazol-2-y1)phenyl)anthracene-9,10-dione) 7.0 g(16.7 mmol)S o]&3le] A7] A zxd 13 FTL3
Hog Ex 31¢E 139 5.0 g(AAFES 21.7 9)= AU

lH NMR(200MHz, CDCls): & 7.22-7.38 (m, 10H), 7.48-7.51 (m, 13H), 7.61-7.67 (m, 6H), 7.70-7.74 (d, 3H),
7.89-7.90 (s, 3H), 8.12 (d, 1H), 8.23 (d, 1H)

MS/FAB: 791.26(found), 792.0(calculated)

[Alz=o 41] 33HE 1409 A=

A H7] oA 2,7-B2R-9 o-t)eZ 2 (2,7-dibromo-9,9-dimethylfluorene) 100.0 g(284.0 mmol), ¥
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Egdlol =257 800 mL, n-HEdHE(n-butyllithium, 2.5¥ solution in nHexane) 124.9 mL(312.4 mmol),
N,N-t) e g ¥ S A 3}o] =(N,N-Dimethyl formaldehyde) 41.5 g(568.0 mmol) = 2-o}w]:=3]% (2-Aminophenol)
13.7 ¢(109.5 mmol) ©o]-&sto] 7] Alzxd] 359 AT WHor 7-(MEEotE-2-9)-9,9 -tuE-9H-&F
2 #:;-2-d-2-10 22H(7-(benzold]thiazol-2-y1)-9,9-dimethy1-9H-f luoren-2-y1-2-boronic acid) 19.0 g(51.18

mmol )& 533t

2-F 22 ET}F =(2-Chloroanthraquinone) 7.8 g(32.3 mmol), 7-(¥lZEo}ZF-2-d)-9 9-T| W &-9H-ZF ¢ dl-
2-d-2-H 22} 18.0 g(48.4 mmol), EIEZHZ|2(EYHAILXE2~H)Z2}E(0)(PA(PPhs)y) 3.7 g(3.2 mmol), 2M ®HAF

75 (K,C03) 150 mL& o] &3le] 237] Azl 359 TUdS WHoz 2-(2-WlxE o}E-2-4)-9,9-t W E-9I-&F
Q. #A-7-d)AEA-9,10-t] = (2-(2-(benzo[d]thiazol-2-y1)-9,9-dimethy1-9H-f luoren-7-y1)anthracene-9, 10-
dione) 16.3 g(30.7 mmol) & 53T},

A t7] 3lollA 2-B 2Ry el (2-Bromonaphthalene) 8.15 g(39.35 mmol), 2-(2-WlZE]o}Z£-2-d)-9,9-t]
HE-9-ZF 0 #ll-7-d)etEgFA-9 10-t]2 7.0 g(13.1 mmol)& o]&3dlo] A7) Axd 13 FU3 Wpow =
2 8gE 140 5.2 g(JAF5E 31.5 ©E AJAT}

1H NMR(200MHz, CDCls): & 1.67 (s, 6H), 7.35-7.39 (m, 6H), 7.51-7.63 (m, 7H), 7.64-7.70 (m, 6H), 7.72-
7.81 (m, BH), 7.91-7.94 (m, 5H), 8.11 (d, 1H), 8.21 (d, 1H)
MS/FAB: 756.27(found), 755.96(calculated)

[Alz=o 42] 33HE 1419 A=

2-H 2 5-9 -t & Z 2 (2-Bromo-9,9-dimethylfluorene) 3.58 g(39.36 mmol), 2-(2-#lZEJo}ZFZ-2-d)-
9,9-t W E-9H-ZF 2 A-7-d) St EA-9,10-t]2(2-(2-(benzo[d]thiazol-2-y1)-9,9-dimethy 1 -9H-f luoren-7-
vDanthracene-9,10-dione) 7.0 g(13.12 mmol)& ©]-&3te] 7] Azxe 13 g goz 574 3tE 141
6.64 g(AAFTEE 32.5 ©)E LAt

1H NMR(200MHz, CDCls): & 1.67(s, 18H), 7.25-7.38 (m, 6H), 7.51-790 (m, 22H), 8.14 (d, 1H), 8.22 (d,
1H)

MS/FAB: 887.36(found), 888.17(calculated)

[Alze] 43] }3HE 1429 A=

4-¥ 2 1 vlo]Hd (4-Bromobiphenyl) 9.17 g(39.3 mmol), 2-(2-¥HlZEJo}£-2-d)-9 9-tiHE-9l-ZF2 &d-7-
) etE gFAl-9,10-t] 2 (2-(2-(benzol[d]thiazol-2-y1)-9,9-dimethy1-9H-f luoren-7-y1 )anthracene-9, 10-dione)
7.0 g(13.1 mmol)& o]&3te] A7) Az 13 FUs wHor EZ 53E 142 5.69 g(AATSE 36.2 %)
= A

' NMR(200MHz, CDCl3): & 1.66 (d, 6I), 7.21-7.28 (m, 2H), 7.31-7.37 (m, 6H), 7.47-7.51 (m, 4H), 7.52-
7.63 (m, 13H), 7.65-7.69 (m, 2H), 7.72-7.79 (m, 3H, 7.90-7.92 (m, 3H), 8.13 (d, 1H), 8.24 (d, 1H)
MS/FAB: 807.30(found), 808.04(calculated)

[Al 2o 44] 33HE 1439 A=

2-8 2 2 rlo] ¥ d (2-Bromobiphenyl) 9.17 2(39.36 mmol ),
2-(2-Hl ZE|o}&£-2-9)-9,9-UHE-9-ZF 2 &dl-7-d ) ot E A9, 10-t] & (2-(2-(benzol[d] thiazol-2-y1)-9,9-
dimethyl-9H-f luoren-7-y1)anthracene-9,10-dione) 7.0 g(13.1 mmol)< o]&3sto] A7) Az 13 =g =
WMoz B 3letE 143 3.63 g(23.9 %) AT}

"I NMR(200MHz, CDCl): & 1.64 (s, 6l), 7.19-7.34 (m, 12H), 7.49-7.51 (d, 4H), 7.52-7.62 (m, 9H), 7.68-
7.72 (m, 3H), 7.73-7.78 (m, 2HO, 7.88-7.91 (m, 3H), 8.11 (d, 1H), 8.25 (d, 1H)

MS/FAB: 807.30(found), 808.04(calculated)

_28_



<288>

<289>

<290>

<291>

<292>

<293>

<294>

<295>

<296>

<297>

<298>

<299>

<300>

<301>

<302>

<303>

<304>

SEE361 10-0857026

[Alzo 45] 3}3HE 1449 A=

1-B 252 -3,5-t] ¥ Al (1-bromo-3, 5-diphenylbenzene) 12.1 g(39.3 mmol), 2-(2-WlZE]o}Z£-2-d)-9,9-t]u]
H-9[-ZF 2 d-7-d)otEgA-9,10-t (2-(2-(benzold]thiazol-2-y1)-9,9-dimethyl-9H-f luoren-7-
yl)anthracene-9,10-dione) 7.0 g(13.12 mmol)< ©]&3le] 47| Axd 13 5L HHoz 53 358 144
7.42 g(AAFES 43.3 92 Ay},

'H NMR(200MHz, CDCls): & 1.66 (s, 6H), 7.21-7.27 (m, 4HO, 7.29-7.34 (m, 10H), 7.48-7.50 (d, 8H). 7.51-
7.64 (m, 5H), 7.65-7.71 (m, 8H), 7.71-7.76 (m, 3H), 7.89-7.91 (m, 3H), 8.13 (d. 1H), 8.24 (d, 1H)
MS/FAB: 959.36(found), 960.23(calculated)

[AZ=eol 46] 3}3HE 1459 A=

2-(2-B 22 9d) = e (2-(2-bromophenyl )naphthalene) 11.15 g(39.36 mmol), 2-(2-¥lZE]Jo}&-2-d)-9,9 *
- g-9H-ZF o dl-7-d)¢tE A9, 10-T]-& (2-(2-(benzold]lthiazol-2-y1)-9,9-dimethyl-9H-f luoren-7-
ylDanthracene-9,10-dione) 7.0 g(13.12 mmol)-& o]&3lo] 7] Alxd 17 5d3 whio= 54 33E 145
3.82 g(AAFEE 23.5 9E AU},

'H NMR(200MHz, CDCly): & 1.65 (d, 6H). 7.22-7.30 (m, 10H). 7.51-7.65 (m, 11H), 7.67-7.78 (m, 11H).
7.89-7.92(m, 5H), 8.12 (d, 1HO, 8.22 (d, 1H)

MS/FAB: 907.23(found), 908.16(calculated)

[Alz=o 47] 33HE 1469 A=

A4 7] delA 2,6-tlH 2R U2 e(2,6-Dibromonahpthalene) 100.0 g(349.69 mmol), 2.5M n-F€ &l & (n-
butyllithium, 2.5M solution in n-Hexane) 153.87 ml(384.67 mmol), N,N-TjWE3EE2e|3}o]=(N,N-
Dimethylformaldehyde) 51.13 g(699.38 mmol) 2 2-o}W] == (2-Aninophenol) 17.57 g(140.38 mmol) % Ez
W& 1 g o] E(Trimethylborate) 18.36 g(176.34 mmol)< ©]-&3}ed 7] Az 359 FLg WHo=z 6-(M=x
Elo}l=-2-d)yzeall-2-d-2- B EXH(6-(benzo[d]thiazol-2-y1 )naphthalen-2-y1-2-boronic acid) 24,62
g(80.68 mmol)E F53}3iTt.

2-F 2 2 E g} =(2-Chloroanthraguinone) 10.0 g(41.21 mmol), 6-(WZFEo}lZ-2-d)}=zEd-2-d-2-BE
AF 15.09 g(49.45 mmol), HIE#7)~ ZetE(11) EgAEEAA(PA(PPhy),) 4.76 g(4.12 mmol), 2M ©AHAH

(K:C03) 200 mLE olg#lZe|Z v eol % (Ethylene glycol dimethyl ether, DME) 500 ml3} o €H-2200 mL& ©]
|3t] 7] Ax:d 359 FIIIHoOE  2-(2-(WEREolE-2-d) U g El-6-d) I E A9, 10-H = (2-(2-
(benzold]thiazol-2-yl)naphthalen-6-yl)-anthracene-9,10-dione) 18.11 g(38.74 mmol) = F53}%it}.

A 7] stolA 2-B.E 2= ekal (2-Bromonaphthalene) 13.29 g(64.17 mmol), 2-(2-(Mlz[d]Eo}&-2-d)L}
Zed-6-d)AEHAN-9,10-H2 10.0 g(21.39 mmol)E °o]&3te] 37 AFxd 139 5L PHoz 53 33tE
146 8.02 g(HAFTSE 36.2 0)& AATh

'H NMR(200MHz, CDCls): & 7.30-7.32 (m, 4H), 7.34-7.36 (d, 2H), 7.53-7.56 (m, 7H), 7.64-7.67 (d, 6H),
7.71-7.73 (m, 5H), 7.86-7.88 (S, 5H), 8.12 (d, 1H), 8.21 (d, 1H)

MS/FAB: 689.22(found), 689.86(calculated)

[AZ=o 48] 3}3HE 1479 Az

2-B2%-9 9-tyu & Z 2 A (2-Bromo-9,9-dimethylfluorene) 17.53 g (64.17 mmol), 2-(2-(HZEJo}E-2-d)y
Tetdl-6-4)SFEZFAI-9,10-1] & (2-(2-(benzo[d]thiazol-2-y1 )naphthalen—-6-y1)anthracene-9, 10-dione)  10.0
g (21.39 mmol)& o]&3te] 7] Axe] 13 A YHOZ 54 FE 147 9.06 g(AAFEE 21.3 D& &
Ak

1H NMR(200MHz, CDCls): & 1.66 (S, 12H), 7.31-7.37 (m, 6H), 7.51-7.56 (m, 8H), 7.62-7.37 (m, 4H), 7.73-

7.77 (m, 4H), 7.83-7.91 (m, 6H), 8.06 (s, 1H), 8.11 (d, 1H) 8.22 (d, 1H)
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MS/FAB: 821.31(found), 822.07(calculated)
[Az=e] 49] 3}3t&E 1489 Az

4-¥ 2 7 vlo) Hd (4-Bromobiphenyl) 14.94 g(64.08 mmol), 2-(2-(HlZEol=E-2-d)y=erall-6-d)etE e} Al-
9,10-t]2(2-(2-(benzold]lthiazol-2-y1)naphthalen-6-yl)anthracene-9,10-dione) 10.0 g(21.39 mmol)& o]&
sto] 7] Azd 13 sdgk wHo R 4 ek 148 7.79 g(52.5 9)E AU

1H NMR(200MHz, CDClz): & 7.21-7.23 (m, 2H), 7.30-7.33 (m, 6H), 7.46-7.49 (m, 4H), 7.51-7.54 (m, 12H),
7.67-7.66 (m, 20), 7.72-7.74 (d, 31), 8.12 (d, 1), 8.23 (d, 1)

MS/FAB: 741.25(found), 741.94(calculated)

[Alz=el 50] 3}eba 1499] A=

A 7] oA 1,4-tjB. 2R ekl (1,4-Dibromonahpthalene) 100.0 g(349.69 mmol), 2.5M n-%-€ &% (n-
butyllithium, 2.5M solution in n-Hexane) 153.87 ml(384.67 mmol), N,N-tju€¥ S d)|3}o]=(N, N-
Dimethylformaldehyde) 51.13 g(699.38 mmol) % 2-o}1] =3 (2-Aminophenol) 17.57 g(140.38 mmol)S o]-&
o] A7) A xd 359 A3 wWH oz 2-(l-BEXuyuxerd-4-d)d X E o} (2-(1-bromonaphthalen—-4-
yl)benzold]thiazole) 31.26 g(91.89 mmol)S F538}t}.

Aath7] slellA 2-(1-Rzxuyzadl-4-d)MlzElolE 30.0 g(88.17 mmol), n-%-"&%F (n-butyllithium,
2.5M solution in n-Hexane) 38.79 ml(96.99 mmol), EZWEHHS)E(Trimethylborate) 18.36 g(176.34
mmol)S o] &3sle] Ar] AFd 359 HIE PO 4-(HFR[d]Ee}E-2-d) T EA-1-d-1- 1 EAH(4-
(benzol[dlthiazol-2-yl)naphthalen-1-y1-1-boronic acid) 18.57 g(80.68 mmol)E F53&}% ).

2-F 22 ¢tE g} =(2-Chloroanthraquinone) 10.0 g(41.21 mmol), 4-(HZ[d]Eo}ZF-2-d)ypzetall-1-d-1-H
£4F 15.09 g(49.45 mmol), HEH7|~(E D E223) 225 (0) (PAd(PPhy)y) 4.76 g(4.12 mmol), 2M ©AHZH
(KsCO5) 200 ml1S o€ =g =) eo]# (Ethylene glycol dimethyl ether, DME) 500 ml, ©|€FE 200 ml ©
o] A7 AFzd 39 LI WHoez 2-(1-(WEEolE-2-d) vz g dl-4-d) ot E A9, 10-H = (2-(1-
(benzo[d]thiazol-2-yl)naphthalen-4-yl) anthracene-9,10-dione) 16.74 g(35.81 mmol)ZE S35} t}.

A 7] stollA 2-B. 2Ry el (2-Bromonaphthalene) 13.29 g(64.17 mmol), 2-(1 Wﬂ[MHOFL}@ﬁ+
setel-4-d)tEA-9,10-t]2 10.0 g(21.39 mmol)S ©]&3te] A7) AZxe] 13 U WHow HA 53E
149 6.65 g(HAFT5E 26.5 ©)E LA

1H NMR(200MHz, CDCl3): & 7.31-7.34 (m, 8H), 7.55-7.58 (m, 5H), 7.61-7.64 (m, 2H), 7.67-7.70 (m, 8H),
7.73-7.75 (m, 3H), 7.87-7.89 (s, 3H), 8.11 (d, 1H), 8.21 (d, 1H)

MS/FAB: 690.22(found), 689.86(calculated)

[Azd 51] 3}3= 1509 A%

A 7] StellA 4,4 ~tlBR2Eule]Hd (4,4 -Dibromobiphenyl) 100.0 g(320.51 mmol), 2.5M n—&2lE(n-
butyllithium, 2.5M solution in n-Hexane) 141.03 ml(352.56 mmol), N,N-TjWE3EE2e3}o]=(N,N-
Dimethylformaldehyde) 46.86 g(641.02 mmol) ¥ 2-o}7] -9 (2-Aminophenol) 15.82 g(126.38 mmol) % n-%-
ga]E  (n-butyllithium, 2.5M solution in n-Hexane) 36.04 ml1(90.09 mmol), EZHERIE
(Trimethylborate) 12.796 g(122.86 mmol)& ©]-&3to] 7] Az 359 L HH o 4-(HNx[d]Eol&-2-
d)ntol B d-4-d-4-H E2H(4-(benzold]thiazol-2-y1)-biphenyl-4'-boronic acid) 20.07 g(80.68 mmol)S +5
stelTt.

2-ZF 2 2R E &} =(2-Chloroanthraquinone) 10.0 g(41.21 mmol), 4-(¥lZE]o}ZE-2-d)vlo] | d-4-d-4-H 2}
20.47 g(61.82 mmol), HEZV|=(EZHLELA)ZH(0)(Pd(PPhy),) 4.76 g(4.12 mmol), 2M ¥MFZE

(K5CO5) 200 mlS olddZe|Zr)vdo] N (Ethylene glycol dimethyl ether, DME) 500 ml, ol EH2 200 ml o]

271 Az 359 Y wHog 2-(4-(AFREolF-2-d)nlolHd-4 ‘-A)FETA-9,10-t]&(2-(4-
(benzold]thiazol-2-yl)-biphenyl-4'-yl)anthracene-9,10-dione) 17.82 g(36.09 mmol)= F53}3it}.
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A th7] oA 2-HB 2R el (2-Bromonaphthalene) 12.59 g(60.78 mmol), 2-(4-(¥lZE]o}ZE-2-d)u}o]
d-4 -d)FEHA-9,10-T]= 10.0 g(20.26 mmol)& ©o]&3te] 7] Alxe] 13 w3 WPoz =54 =
150 6.03 g (49.8 %)E LA}

1H NMR(200MHz, CDClz): & 7.30-7.32 (m, 6H), 7.49-7.52 (m, 13H), 7.65-7.67 (m, 6H), 7.71-7.72 (d, 3H),
7.91-7.92 (d, 3H), 8.13 (d, 1H), 8.23 (d, 1H)

MS/FAB: 716.24(found), 715.9(calculated)

[Alz=el 52] 3hebe 1519] A=

7] 3ol A 5-o}n| w-6-m & wll Z 4} o] o)== (5-Amino—-6-methylbenzothiazole) 20.0 g(143.68 mmol)ol 10
s=o FAEAE (10 N KOS 24.1 g(430 mmol)ZHe H7he Fo ojdalgeld &l (ethylene
glycol)S 20 ml WolZu}, 125CE 15A17F SoF mubdlit}, il 3o ALor exs vz F3, A3 Ak
(conc. HC1)E 5.0 g&5 uh& &E3t&Eo dolsEt). oEgolAHo]E (EthylAcetate) 500 mlE FZ3lal & 1000
ml= Aol w&s FAGY. YIFEERdEY -k fuiR A§ EEste] 2-obn] e-4-m Rl E] o} E (2-
amino—4-methylbenzenethiol) 17.78 g(127.73 mmol) & $53}5t}.

b
IE [
ﬂlf r_{n:
fr Lo

2-obn 4~ A E]o}E  20.0 g(143.68 mmol), 4-HZRI=H|3}o] = (4-Bromobenzaldhyde)  26.58
2(143.68 mmol) % n-%"z]EF (n-butyllithium, 2.5M solution in n-Hexane) 21.04 ml(52.6 mmol), E|v€
By o] E(Trimethylborate) 10.31 g(98.63 mmol)S o]&3dle] 7] #A|F<] 359 53 oz 4-(6- Uﬂ Wl %
Elo}&-2-d) ¥ d W E2H(4-(6-methylbenzo[d]thiazol-2-y1)phenylboronic acid) 15.27 g(56.74 mmol)E <53}

S

2-F 2 2 E T =(2-Chloroanthraquinone) 10.0 g(41.21 mmol), 4-(6-WE¥lZ[d]Eo}ZE-2-d)F IR =}
14.42 g(53.57 mmol), HEZI|2(EZHAI¥E23)Z25(0)(Pd(PPhy)y) 4.76 g(4.12 mmol), 2M ¥R FEE
(K5CO5) 200 m1& olddZe| o)W eo| N (Ethylene glycol dimethyl ether, DME) 500 ml, ©€FE 200 ml o

o A7) Az 359 T WHoz  2-(4-(6-WEWE[d]EolE-2-d) I d ) E A9, 10-T -2 (2-(4-(6-
methylbenzo[d]thiazol-2-y1)phenyl)anthracene-9,10-dione) 12.25 g(38.33 mmol) & 53} t}.

>,

A 7] oA 2-B 2 R} =ekel (2-Bromonaphthalene) 14.39 g(69.52 mmol), 2-(4-(6-WewlZ[d]E]o}Z-2
D) FEZA-9,10-1]2 10.0 g(23.17 mmol)S o] g3te] A7) Az 17 T oz =7 335 151
7.45 g(AAFEE 32.1 ©E EAY

'H NMR(200MHz, CDCls): & 2.35 (s, 3H), 7.29-7.34 (m, 7H), 7.54-7.57 (m, 7H), 7.69-7.71 (m, 6H), 7.73-
7.75 (m, 3H), 7.89-7.91 (m, 4H), 8.12 (d, 1H)

MS/FAB: 716.24(found), 715.9(calculated)

[Alz=o 53] 33E 1529 A=

A B97] slol A 2-olv] m-6-H 2 B Hl =Moo} 2 (2-Amino—6-bromobenzothiazole) 15.0 g(65.47 mmol), 10
rEW Fx9 F4ksbE (10 N KOH) 10 g(180 mmol)& o] &3to] 7] Alxd 529 L3 WHor 2-olm| -
5-8 2 2 A €] 2 (2-amino-5-bromobenzenethiol) 11.6 g(56.84 mmol)%E <53} Tt.

2-oln =-5-H 2 E WA E] S 10.0 g(48.99 mmol) ¢} #Hd B Z4F(phenyl boronic acid) 7.15 g(58.68 mmol), HE
)2 (EgHA I EA%)Z2H5(0) (PA(PPhs),) 5.65 g(4.89 mmol), 2M EAMIEF (Nax(0s) 150 mld} €A 24 F
&<¢

tjule o] X (Ethylene glycol dimethyl ether, DME) 500 ml, o&r2(Ethanol) 200 ml &of =o] 20A17F &<t
B wgk SHGITE. WhE ERES HALoE 2EE U™ Fo, & 300 mlyo] ugk & Fof, odolAHoE &
ul 600 mlZ FE&89a, A SF/F 3 o -k 300 ml 2 AZAASe]  2-o}n] =-5-H I Wl A E] -2 (2-amino-
5-phenylbenzenethiol) 8.77 g(43.45 mmol)® +53}3it).

|

2-ol) = -5-H IWIAE] & 8.77 g(43.45 mmol), 4-BZRHIx}2d|slo] = (4-Bromobenzaldhyde) 8.04 g(43.45
mmol), CTJHEAEZA=(DMSO) 40 ml ¥ n-H€8F (n-butyllithium, 2.5M solution in n-Hexane) 8.74
ml(21.84 mmol), Eﬂﬂ]%iﬂ]o]E(Trimethylborate) 3.69 g(35.49 mmol)& o]&3td 7] Alxd 359 FUet
W o g 4-(6-ddlE([d]Elo}E-2-d) H d B EAH(4-(6-phenylbenzold] thiazol-2-yl)phenylboronic acid)
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6.06 g(18.29 mmol)E FE538+¢it}.

2-F 2 2 ET}F =(2-Chloroanthraquinone) 10.0 g(41.21 mmol)™ 4-(6-FdWlZ[d]Elo}EZ-2-d) A dRELT
20.47 g(61.82 mmol), HEZHI=(EZ L) Ze5(0)(Pd(PPhy),) 4.76 g(4.12 mmol), 2M L&
(K,CO3) 200 ml¥} oldalZglZowdo]l A (Ethylene glycol dimethyl ether, DME) 500 ml, oll€-2(Ethanol)
200 ml &do| =o] A7 Azxd 358 B WHor 2-(4-(6-FHdulx[d]Eo}E-2-d) A d) S E el Al-
9,10-t]2(2-(4-(6-phenylbenzo[d]thiazol-2-yl)phenyl) anthracene-9,10-dione) 18.92 g(38.33 mmol)%E 5
A=

A 7] slellA] 2-B. 2Ry e (2-Bromonaphthalene) 12.59 g(60.78 mmol), 2-(4-(6-FdWZ[d]E|o}&-2-
D) FE -9, 10-t]2 10.0 g(20.26 miol)S o]gate] 7] AFxe] 13 5 WHo T EH 532 152
6.88 g(51.7 %) & Lt

1H NMR(200MHz, CDCl3): & 7.24-7.26 (m, 1H), 7.30-7.34 (m, 8H), 7.49-7.51 (m, 2H), 7.51-7.52 (m, 7H),
7.69-7.72 (m, 6H), 7.72-7.84(m, 4H), 7.90-7.92 (S, 3H), 8.29 (d, 1H), 8.34 (d, 1H)

MS/FAB: 716.24(found), 715.9(calculated)

[Alze] 54] 3}gh= 1539 A=

2-8 82 F il 2} H) 8Fo] = (2-Bromobenzaldhyde) 59.10 g(319.51 mmol)$} 2-o}n] =9 & (2-Aminophenol) 40.0
g(319.51 mmol), HHEAZAI= 400 ml % n-FEEEF (n-butyllithium, 2.5M solution in n-Hexane) 24.81
ml(62.03 mmol), Ez|vE R o] E(Trimethylborate) 10.76 g(103.35 mmol)2 ©]-&&te] 7] Az 359 &4
st wyow 2-(WlE[dlEeolE-2-d)Hd 22 2-(benzold]thiazol-2-yl )phenylboronic acid) 8.3 g(32.53
mmol) & F53F3tH.

2-F 2 2 E T} =(2-Chloroanthraguinone) 5.26 g(21.69 mmol)¥ 2-(MIZ[d]Elo}E=-2-d)HHdHEY A=
8.3 2(32.53 mmol), HIET7IA(EedE23)3eH5E(0)(Pd(PPhs),) 2.51 g(2.17 mmol), 2M ¥HAFZHE (KoCOs)

80 ml} ol ZeZ v e ol X (Ethylene glycol dimethyl ether, DME) 200 ml, ol|&-&(Ethanol) 800 ml &<}
of 5o A7 Az 3B FEE WHoR 2-(2-WlxREoelE-2-d)Hd)rE A9, 10-H] = (2-(2-
(benzothiazol-2-yl)phenyl)anthracene-9,10-dione) 8.69 g(20.82 mmol)ZE 53} t}.
A 7] spolA 2-H 2Ry el (2-Bromonaphthalene) 19.83 g(95.8 mmol), 2

d)FESHA-9,10-H = 10.0 2(23.95 mmol)& o]&ato] 7] Axd 13 43 YHow H4 3= 153 6.50
2(10.17 mmol, AA S 51.4 %)& =EFAT).

1H NMR(200MHz, CDCl3): & 7.25-7.32 (m, 8H), 7.51-7.58 (m, 7H), 7.62-7.66 (m, 6H), 7.66-7.73 (m, 3H),
8.91-7.92 (s, 3H), 8.15 (d, 1H), 8.25 (d, 1H)

MS/FAB: 639.21(found), 639.80(calculated)

[Alz=el 55] 3}eba 1549] A=

3-B 22 iz} ] 3Fo] = (3-Bromobenzaldhyde) 59.10 g(319.51 mmol)9} 2-o}7| =& (2-Aminophenol) 40.0
¢(319.51 mmol) ¥ n-FEEF (n-butyllithium, 2.5M solution in n-Hexane) 24.81 mL(62.03 mmol), E ]
R o] E(Trimethylborate) 10.76 g(103.35 mmol)S& ©]-&38le] 7] Alzxd 359 T3 PHoZ 3-(HxFE
o}Z-2-d)Hd B 22 3-(benzol[d]thiazol-2-yl )phenyl-boronic acid) 12.61 g(49.42 mmol)E F53}3it}.

2-F 22 tE g} =(2-Chloroanthraquinone) 7.99 g(32.95 mmol)¥} 3-(WlZEo}ZFH-2-d)ddHEA 12.61
g(49.42 mmol), HEZIA(EgHAL T~ )ZE5(0)(Pd(PPhs)s) 3.80 g(3.29 mmol), 2M ¥HAFZ-H(K.CO5) 100
mlT oA ZeZ o) e o)A (Ethylene glycol dimethyl ether, DME) 300 ml, o €r2(Ethanol) 100 ml -& <o
=0 A7) Azd 359 FUI wWHoer 2-(3-(HREolE-2-d) ) ¢tEZA-9, 10-1] 2 (2-(3-
(benzold]lthiazol-2-yl)phenyl)anthracene-9,10-dione) 11.17 g(26.76 mmol) 2 53} ).

A 7] 3ol A 2-8 2 2} Z el (2-Bromonaphthalene) 19.83 2(95.8 mmol ),
2-(3-(AMz[d]geotE-2-d) ) StEA-9,10-t]& 10.0 g(23.95 mmol)S o]-&&te] A7] Alxd 13} FUA3H
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W oz BA 38E 154 7.61 g(11.89 mmol, AAGFE 55.4 %)L FE=39T).

lH NMR(200MHz, CDCl3): & 7.29-7.47 (m, 9H), 7.48-7.57 (m, 5H), 7.61-7.72 (m, 10H), 7.88-7.91 (s, 3H),
8.09-7.12 (m, 1H), 8.18-8.22 (m, 1H)

MS/FAB: 640.21(found), 639.80(calculated)

[Alz=el 56] 3}eh= 1559 A=

B.&3}9-2](Copper bromide) 101.0 g(0.45 mmol), EJE-FEi}o]Ego]=(tert-Butyl nitrite) 58.34 ml(0.49
mmol), oFMlEvte]E™ (Acetonitril) 800 ml& ¥ 70TColA mukalich, 1A17F ol 2,6-t]olu] =otEF T =
(2,6-Diaminoanthraquinone) 45.0 g(0.19 mmol)S ¥ 85CoA IwHst}, 48A1ZF H 20% G4+ 1ILE ¥ 14]
FHsQh wRke & A HAAES oste] £ wEER oy A AFHSI Y. TA ol AEL tolE2 2w
oz 23| AHsle] 2,6-T]HEZREZA-9,10-t]>(2,6-dibromoanthracene-9,10-dione) 50.0 g(54.65

mmol) & YT},

2,6-H B2 RQEZAI-9,10-H 10.0 g(27.32 mmol), 4-(HlZ[d]ElopE-2-H)ddREN 17.42 ¢ (68.31
mmol), B Ee}7] 2= (E e ¥ d £223) 225 (0) (Pd(PPhy),) 3.15 g(2.73 mmol), 2M 2 (K.C05) 100 m1} o€
e ol X (Ethylene glycol dimethyl ether, DME) 300 ml, ol%r&(Ethanol) 100 ml <ol o] 20
AL Sk g amk Shglh W EFES Ao 2EE UEI & 200 alE Yol wntd 5 ojdopAH el
E g} 300 nlE FF, ¢ A2, 2 e 0o 300 nLE AZGSte] 2,6-12(4-(NE[d]E] o} -
2-d)Hd)tERA-9,10-1]-2(2,6-bis(4-(benzo[d]thiazol-2-y1)phenyl )anthracene-9, 10-dione) 14.79
g(23.60 mmol) & 53} T},

A 7] SholA] 2-H 2B el (2-Bromonaphthalene) 9.91 g(47.88 mmol), 2,6-H]
2-)Hd)FEHA-9,10-t= 10.0 g(15.96 mmol)= ©]§3lo] F7] #AFxd 13 FLe WHo=z 53 33tE
155 8.0 ¢(9.18 mmol, AAFTE 62.4 )& T3},

[
=
A
£
BN
o
o
o
mIHJ

'H NMR(200MHz, CDCl): 8 7.25-7.31 (m, 4H), 7.50-7.56 (m, 16H), 7.62-7.69 (m, 4H), 7.70-7.72 (d, 4H),
7.89-7.91 (s, 4H), 8.08-8.12 (m, 2H), 8.20-8.23 (m, 2H)

MS/FAB: 848.23(found), 849.07(calculated)

[Alz=e 57] 3}3h= 1569 A%

2-B 2 5-9 9-t]H & =2 (2-Bromo-9,9-dimethylfluorene) 13.08 g(47.87 mmol), 2,6-8]2~(4-(HZ[d]E|o}=-
2= d)tEAI-9,10-t](2,6-bis(4-(benzo[d]thiazol-2-y1)phenyl)anthracene-9, 10~-dione) 10.0
2(15.96 mmol)S o]&3le] A7) Az 13 $Le Wyow 24 313%& 156 7.01 g(54.7 93 LA}

'H MR(200MHz, CDCl,): & 1.68 (s, 12H), 7.24-7.29 (t, 2H), 7.31-7.39 (t, 2H), 7.50-7.64 (m, 18H),
7.72-7.78 (m, 4H), 7.80-7.82 (d, 2H), 7.87-7.90 (m, 4H), 8.11-8.13 (m, 2H), 8.19-8.21 (m, 2H)

MS/FAB: 982.33(found), 981.27(calculated)

[Az=d] 58] 3}3= 1679 A%

4-8 2 7 v}o)Hd (4-Bromobiphenyl) 11.16 g(47.87 mmol), 2,6-9]2=(4-(HZ[d]Elo}E-2-d)Hd)etE S} Al-
9,10-t]2(2,6-bis(4-(benzo[d]thiazol-2-yl) phenyl)anthracene-9,10-dione) 10.0 g(15.96 mmol)< ©]-&3}4
27 Az 13 9% wHor 54 33E 157 6.59 g(54.9 )& AT,

'H MVR(200MHz, CDCIy): & 7.16-7.21 (m, 2H), 7.23-7.31 (m, 4H), 7.45-7.50 (m, 4H), 7.50-7.57(s, 22H),
7.71-7.73 (d, 2H), 8.89-8.90 (s, 2H), 8.07-8.12 (m, 2H), 8.19-8.23 (m, 2H)

MS/FAB: 902.27(found), 901.15(calculated)

[Alz=el 59] 3}gh= 1589 Al

2,6-TUERRSrEZA-9, 10-t]&  10.0 g(27.32 mmol), 6-(MIZEo}Z-2-U)}xead-2-d-2-H 2AH(6-
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(benzo[d]thiazol-2-yl)naphthalen-2-y1-2-boronic acid) 20.0 g (54.64 mmol), E|EZ7|~(EZHLEAH)Z
24 (0) (Pd(PPhy),) 6.31 g(5.46 mmol), 2M EFFZHE(K.C05) 200 mlxt o2l EtvE o] X (Ethylene glycol

dimethyl ether, DME) 500 ml, o€-2(Ethanol) 200 ml &do] o] 7] AZFo 567 EU3 WYHoZ 2 6-
H| 22 (2-(M ZE| o} Z-2-d)pZ e dl-6-d)QFE}A-9, 10-T]) 2 (2,6-bis(2-(benzol[d]thiazol-2-y1)naphthalen-6-
yl)anthracene-9,10-dione) 28.83 g(39.67 mmol)% 53} tt.

A 7] FholA 2-B 2R U Ed(2-Bromonaphthalene) 8.55 g(41.27 mmol), 2,6-8]~(2-(HZ[d]E]ol&-
%é)4E%ﬁf&éYﬂEﬂm49N**gloogﬂ376mmné*ﬂ stod Ad7] Alzd 13 U Yo 54
3l5+% 158 6.05 g(6.37 mmol, AAFE 67.4 92 F533Ac}.
lH NMR(200MHz, CDCls): & 7.25-7.32 (m, 4H), 7.51-7.58 (m, 12H), 7.62-7.68 (m, 4HO, 7.69-7.72 (m, 8H),
7.88-7.90 (s, 8H), 8.12-8.14 (m, 2H), 8.23-8.25 (m, 2H)
MS/FAB: 848.23(found), 849.07(calculated)
[Azd 60] 33= 1599 A%
2-H 2R -9 9-T) W e Z 2 (2-Bromo-9,9-dimethylfluorene) 11.27 g(41.27 mmol), 2,6-H]=(2-(HZ[d]E]o}=-
o-dHy=zEd-6-d)tEZA-9,10-t)-2(2,6-bis(2-(benzo[d]thiazol-2-y1)naphthalen—6-y1)anthracene-9, 10-
dione) 10.0 g(13.76 mmol)<S o]&3le] A7] A|Zxd 13 HL3 vbHow EX4 33tE 159 6.09 g(57.4 %)=
A
1H NMR(200MHz, CDCl3): & 1.65 (s, 12H), 7.21-7.28 (t, 2H), 7.30-7.37 (t, 2H), 7.50-7.61 (m, 14H),
7.70-7.78 (m, 8H), 7.82-7.91 (m, 10H), 8.08-8.10 (m, 2HO0, 8.22-8.24 (m, 2H)
MS/FAB: 1080.36(found), 1081.39(calculated)
[AlZ=e] 61] 3}3h= 1609 Al
4-8 2 % rlo] Y (4-Bromobiphenyl) 11.16 g(47.87 mmol), 2,6-H|Z(2-(HZ[d]E|o}E-2-d)}Zetdl-6-d)<t
EgtAdl-9,10-t(2,6-bis(2-(benzol[d]thiazol-2-yl )naphthalen-6-y1)anthracene-9,10-dione) 10.0 g(13.76
mmol)S o] &3kl 7] Az 13 FYs wHow 237 313E 160 6.59 g(54.9 %) LUT}.
lH NMR(200MHz, CDCls): & 7.14-7.22 (m, 2H), 7.24-7.32 (m, 4H), 7.47-7.49 (m, 4H), 7.49-7.56 (m, 18H),
7.71-7.76 (d, 6H), 7.88-7.90 (s, 6H), 8.11-8.13 (m, 2H), 8.24-8.26 (m, 2H)
MS/FAB: 902.27(found), 901.15(calculated)
[HA]e] 1-61] & Ao w2 33ES o] OLED Axle] A%

U] AAHNES ARE o] gste] X 1o|A ZA|Ig ulel o] OLED &zt Al 4Hs3itt.

4, 0LEDE BUA(DERE dojxl FRAT 110 Hek(15 Q/()(2)E, EdFwRdda, opiE, deke,
FR4E SAHoR Agete] 283 AHE A F, olaZR@ge] Yol nIE F AgAAT.

teos, A FH gule B Bdel 110 /1S Asa, A FH gul o] Aol 4.4°,4"tris(NN-

(2—naphthyl)—phenylamino) triphenylamine (2-INATA)S ¥ar, 39 Ul JIF=7} 10° torrol] =& wj7}X]
HjZ|AIZL $- ) Ao AFE QA7bste] 2-INATAE FHAIA 110 7|3 2ol 60 nm F719] 43FU5(3)S S8l
o}
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¢
O
a

<381> 2-TNATA

<382> olojA, F F& Au] e o2 A N,N'-bis(a -naphthyl)-N,N'-diphenyl-4,4'-diamine (NPB)-& YL,
Aol AFE Q7kete] NPBE SEAIA AEFUS 9 o 20 m 79 BeALF(4)S FHsAT.

oL =Eao

<383>
<8 0F, L flel BBES ded 2ol FAAAT. A o) A% Ao w
ris(8- hydroxyqumolme)alummum(III) (Al)E 93, & 2 Ao Counarin 545T(C545T)E
T;],E }\Ei ZH]—/\]ﬁ EJJE’]—OE/H /\01—7] Xé:g—- 7‘(:]_%%_ _ﬂoﬂ 30 nm .‘_,:47}]]9] %%%(5)%
T Alg 712 ® 2 WA 5 mol%7t wheA skt
v )
!
s
0" o
C545T
<385>
<386> olo] A HAAATZ(6)ozM AZd 1 WA AZd 61014 AxH B utdo] wE 33E (o : SFFE 109)S
20 nm FAR FART v, AAFYT(NDe® sh7] 29 3¢E lithium quinolate (2]F F=@lE, Lig)
1A 2 m FAR FAS F, 02 AF T S olgdte] Al £5(8)& 150 me| FAR FH 3o
OLEDZ = 2Ha}d e},
5
W Ny
N
g4
O~ O~
<387> 109 Liq
<388> [Hlae] 1] Fee w3 ARE o]-§3 OLED 24 A%
<389> Ao 1-617 SQe W om AEIeE(3), ATATEZU), BFE(5)S FAAN &

[elle]

15, AAAGEF(6)o=
A 7] x99 Alq(tris(8-hydroxyquinoline)— aluminum(II1))E 20 nm FAR 23 t}e, AAFIS=(HS
2 lithium quinolate (Lig)E& 1 WA 2 mm FAZ S&3 & g JAF 2 A= o]&3sle] Al 25(8)%
150 nme] FAZ F2eke] OLEDE Al 2H3813itt.

u
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(23 1] OLED &4 <l

Aze] 1 WA Az 61014 Axd & EHel e EolEA #7] sehes sk AAldl 1 uiA AAld
61°] OLED Zztet Fefo] 38t frahs Hlale] 19] OLED &xbe] A 23 a8 3 A% 882 1,000 cd/

w oA ZAste] E 1o ehisic.

[% 1]
HUELS TSHA(V) |LBSS(cd/A) |[BREE(M/W)| MHE
L= @1,000 cd/m?|@1,000 cd/m?|@1,000 cd/m? (x.y)
AE'A1|01| ?2*1%‘0% 5 1.7 7.3 0.29, 0.65
AE'1A(|)01| 52%‘9% 4 13.1 10.3 0.29, 0.65
ggml §+1%.T+1§ 4 12.0 9.6 0.28, 0.64
%'1%01' %sff 45 12.8 8.9 0.28, 0.64
AEIZA;_ml 52%*1% 4 12.5 9.8 0.28, 0.64
ngelsml 5*1%})% 3.5 11.0 9.9 0.30, 0.65
g$1|01| 52%*0% 4 12.7 9.9 0.29, 0.65
Aalgoql iﬁ’? 4.5 13.1 9.1 0.28, 0.64
Aaliéml 5*1%‘55 45 13.4 9.3 0.28, 0.64
AE'5A;01| 526.;*6% 4 12.0 9.4 0.30, 0.64
B0l 1 Algs 6 11.6 6.1 0.30, 0.65
A7)

Fol | 33HE 1098 HAF A ARE AME st A-(EAd 10), M =
109(2 Aol 10), 3H3HE 163(AHA1o 54)L FEo AlgE AR AE Fo
Haso] 70 ¢ A= FAE AT

o

2
o B

J

ol

oty

e

ﬂJ‘lU m\l

o] HHFAIER] Alq:Ch45TY] o3d && FAdola, & 3+ 3IgE 1095 A=A
E = 1099 AlgE A A

2 ounold ANE HEEES A4 A% FOE ASHAL W S5 e E 12VE, B 3ol
AR sEEel 45 FUAM Sl ARt 58 54 BT A% HAF F Ak

ol ® wel AR MY EokE AW 2875k el BAne AAF Afl @ Aol @ ol
B BAE Ak EHobE AY A&7 N, S 5o U A4t TFPORA WFH wele AAUEE
FeAA S5E A4 A9 54e 2ev. =@, dERAS FFbiplar) S4L 23 9o} Ao} g
e Frjsks) FE 540l At

N F B4l AGe B
e}

o qAAE ARG F e
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