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s==4

[0129]

L
Fu

HEZ AR

M
ol
NI

[0130]

N
o
H

0.1 ~ 10 =% %7}

wA e,

Fol 107 ~ 15 5% %7} u}

S

o o

et

S

weh by

[0131]

el

el

k)
No

[0132]

No

Ho

[0133]

i (1) 7]

3]

o <]

13, (2) 43 (amorphous) 2]

o

= Joule 92 op|H = AA3} o] 93 Az

2t
ABE

Pe
A
Al

[2A] o]

[0134]

/\E]
+od

=1]
=
3

o ey, shrle) Azl

A S AAIRE

l
=

ojstell M= &

[0135]

Alefe] €]

A)
=

=1
=

He AL ol

veel

o

334 1-19] 3= F4

Az 1:

[0136]

[0137]

5 20

ior
oy

1e

[0138]

7

(1) 3= 1ag

[0139]
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[0140]

[0141]
[0142]

[0143]

[0144]
[0145]

[0146]

[0147]
[0148]

[0149]

[0150]
[0151]

[0152]

[0153]

[0154]

[0155]

SEE36] 10-0985652

HEZ  (tetralin)(50.5mL, 37lmmol)¥} F= Z@4ik(phthalic anhydride) (50.0g, 338mmol)S st
(dichloromethane) (60mL) el o], 0°ColA AICI2 AA3] Y 302 Et 0°CollA wukAl7|thrt A A3 A
A SEAA AN B9 HkEAIZTE, ut

(dichloromethane) .2 2% FZ&3}3IT}

t}. dzdd@ (Dichloromethane)®
89%) S AT,

MS [M+H] 281

(2) §],51—U 1b/] ‘6‘]—/\‘]

3198 1a(10g, 35mmol)S A3bwlE @ (dichloromethane)(30mL)ll 5o]al SOCIo(3.9mL, 53.4mmol)S Wi 124]
o wREAFY. Rk EES st EFAA 0 SICLE AAR T oAl dsidEd

NE dEF=o X frlss 2dd F =52 dspiEd
T Hol B NgSO,= Axstar, ofigh F gkt A EEA%

o8l Z(Petroleum ether)® AAA dto] 3}eH2] 1a¢] 3}3HE(84g,

=)
>
o

(dichloromethane)(30mL)oll *$it}.

(@]
fru
rlo
k
it
N
e
+
=
S
1

>
>

golFal 27k A7 F 34

S B3 & 552 d3dEd (dichloromethane) 2.
= datoll Al EFHAIZ T AHAZnE Y

MS [M+H] 262
(3) 3hok= leo] ¥4

1b(4.0g, 15mmol)<= W F4H(glacial acetic acid)(250mL)el] ¥z HI (40mL)E A]A3] €o = ¥ 8A|7F
Zoh., Whgo] B¢ T 2o YA Z|a, ¥hE E3ES 3t JEH (sodium thiosulfate)
5 oY ofelZ(ethyl ether)Z FZ3I. F715S 7 A4 0gS0) 2 AERA 7]

Wk F gASE el A sFeiivt. dHARvtEa Y2 AAste] sHehE 1e(l.1g, 31%)E A%IH

(4) 3otz 1de] &4

| AT ¥bS Z3ES Eo] B g Ed(dichloromethane) &2 F&E3A Y. #7152 4 MgS0,

7Ftalol A sEAH T, Aste e @ (Dichloromethane) ¥ o e 2 A AAsle] 33E 1d(1.2g,

3}$HE 1c(1.5g, 6.4mmol)S DMF(30mL)ol] *59¢]al NBS(N-bromosuccinimde)(2. 87g, 16.1mmol) & ¥o] S 102
;g H

_H
oo
>

NS [M] 390

(5) 3peb4 1-1 etz 94

3}gHE 1d(1.3g, 2. 51'[]1'[]01)3 THF (tetrahydrofuran)el =o]il 2-\= 8 H E2F(2-naphthyl boronic acid, 0.9g,
5.0mmol) & Yol & F 4N K(0,(2.56mL) & ¥Wo] i FFAIZAG. ¥go] ¢ & f7|5S 83t 55

OFAEAL o€l (ethyl acetate)®™ =Z38Th §7]2L Wol 4= MeS0,2 HEA7| 1L o733k T zHeta)
ZAAY. ARaEntEadysE AA T ol EAL oY (ethyl acetate)¥} EE R AAAS ] 334 1-1
(1.1, 87%)<S AUt

lH NMR (500 MHz, CDCl3) 8.08 (d, 2H), 8.05-8.02 (m, 2H), 7.98 (s, 2H), 7.96-7.92 (m, 2H), 7.68-7.58 (m,
8H), 7.42 (s, 2), 7.25-7.22 (m, 2H), 2.81-2.76 (br, 4H), 1.78-1.73 (quintet, 41) : MS [M+H] 485
Az 2: 384 129 F}FES T4

3} S s dANAE Azxzd 13 5Ysta, E 1dZFE 382 1-1 JFES FAst= dAl
A 2-uZE W EXAH(2-naphthyl boronic acid ™Al 1-1}32 € W 22F(1-naphthyl boronic acid)S ARg&3sle] A
= T Yo g5t 1-2 IFES FAdEAU.



[0156]

[0157]

[0158]

[0159]
[0160]

[0161]

[0162]

[0163]

[0164]

SEE36] 10-0985652

MR (500 MHz, CDCl;) 8.12-8.02 (m, 4H), 7.78-7.72 (m, 2H), 7.68-7.62 (m, 2H), 7.55-7.48 (m, 2H),

7.39-7.35 (m, 2H), 7.3-7.18 (m, 6H), 7.14-7.11 (m, 2H), 2.72-2.62 (q, 4H), 1.74-1.64 (m, 4H) ; MS
[M+H] 485

Az 3: A 2-19] HFEo] {4

(54 2]

0 HO .
Br L . = -Br Br
i i — | | . o
bl ) PR H ™
O 2 S
2a 2h
=, Br,f"-'-;:-_ R ?: . '-;_: T
O_ " s V,o-, el !
- 5By - . e
. ,f.—l =
= ; N 1 2
B 318t Al 29

(1) 3E 2329 A (2-BEE-9,10-v-v}pxe&dl-1-¥-9,10-v 3ol = 2-<tEZFA-9,10-t)2-2-Bromo-9, 10-di-
naphthalen-1-y1-9, 10-dihydro-anthracene-9,10-diol)

5-H 2 H-1,2,3 4-H Egslo| =2 -} &l (5-Bromo-1,2,3,4-tetrahydro-naphthalene) 13.7mL(88.0mmol)& F
4= THF (tetrahydrofuran, 100mL)el] o]l nWFSFHA -78C=E FA3+ &, n-Buli 42.6mL(106mmol)S 3
A7stdek. 30 %, 2-HEE-9 10-¢Ee}H =(2-Bromo-9, 10-anthraquinone)  10.2g(35.5mmol)<S ¥i
SEATE. 2417 & NICL §90= RS &3S HojFa, STRTE 23 ¢ AL 3, ¥ MgS0,E =5 AAsS
gk, 31" Z7)(Rotary Evaporator)® |vlE AAS v doHZ(Diethyl Ether)$ Alf olHZ=
(Petroleun Ether) %8 AQZAA s o] 31HE 2a (8.7g, 45%)S AUT). o] 3FEY EXAxE= ve3 2.
1H NMR(500MHz, CDCls) 7.78(dd, 4H), 7.38(dd, 4H), 6.82(dd, 2H), 6.73(dd, 2H), 6.46(dd, 2H), 2.60(t,
4H), 2.37(t, 4H), 1.64(m, 8H); MS [M+1-H,0] 526

(2) 3&E 2b9] FA(2-HEHE-9 10-HEGA-1-I-otE&}A, 2-Bromo-9,10-di-naphthalen-1-yl-anthracene)

2-B 2% -9 10-t-U2Z&d-1-4-9,10-t] s} =2 - E2}A-9,10-T] & (2-Bromo-9, 10-di-naphthalen-1-y1-9, 10~

dihydro-anthracene-9,10-diol) 8.74g(16.1mmol)S " Z~+H(glacial acetic acid)(100mL)oll *Fo]il W WHS}FaL,

FAIZITE, REgo] M AA Hh-gEEo] Fo} 5o

77 N&ska, oF 247F 3, A A S0 A7) Hk-g-o] gz Ft}t, W EkAk(glacial acetic acid)S o33

AAN Wi, JAAES debgd FojFi H0E Yol FAEE FHES A A8 N A9 s3E
3}

2b(7.5g, 92%)& deth. o] g EAANE U

i

=
=
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D
=
oQ
03
-
D
=
=]
=]
o
=
=
o
g
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=
.
o
=8
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(@)
=
=]
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=
«
2
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rlet
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[0165] NS [M+1] 510
[0166] (3) 3E 29 FA@2-(9,10-t-YzEAq-1-d-AdEgA-2-YU)-,4,4,5,5-HEZGHE-[1,3, 2] ] SAL L2 &
2-(9,10-Di—naphthalen-1-yl-anthracen—-2-y1)-4,4,5,5-tetramethyl-[1,3,2]dioxaborolane)

[0167] 3}e+E 2a 3g(5.9mmol) S THF(tetrahydrofuran) (30mL) ol molm wWurelAA -78CE -G8k & n-Buli
3.1mL(7.7mmol)S %3] 317}0}°ﬂf} 308 3, 2-0]AXREA-4 .45 5-HEZHE-[1,3, 2]t SAIH 2 H(2-
Isopropoxy—4,4,5,5-tetramethyl-[1,3,2]dioxaborolane) 1.6mL(7.7mmol)& ¥ XW3}ItE. 1A]7F & NHCI

TEAE Y oHEA dEE FEF F, SFTE 23] 9§ AL ¥, NgSo,2 25 AAslT. 3d S

(Rotary Evaporator)® £wZ Xﬂ71o}“7 tjodo e Z(Diethyl Ether)®t A1 o e]Z(Petroleum Ether)=%-E

AAAs] 3= 2c(1.7g, 52%)& LA}
[0168] (4) 3}3t2] 2-19] 34
[0169] 312 2¢c 1.7¢(3.06mmol)S THR(20mL)o so]ar, 3% 3b 1.57¢ (3.36mmol)S A71599tk.  Pd(PPhy),

176mg(0.15mmol1) S ¥, 2M K,C0; 58 6.12uL(12.2mmol1) S Poli & wwalHA FFAZATH 247 & &
Mol THF(tetrahydrofuran)& F718ta, AHERZ FE3I1 SHTE 238 ¢ HAAFUY. Sdoz2HE FH¢
MgSO, 2 32 AASL 3d F27](Rotary Evaporator)Z &1lE A|A% & A azvieEadsz F2]5t9

A aAE 92 5, fod oe|Z(Diethyl Ether)9} Af olE|Z(Petroleum Ether) 258 AMAAst 742
Bt Aol slehy 2-19] 3F3E(1.0g, 39%)S AAUTt.

[0170] NS [M+1] 817
[0171] Az 4: 332 2-3¢] SFE FA4
[0172] [9H-3-2] 3]
L)
| i =
| - 3 - T o BT
e O ; ———.'_':-:-:I:_ ) || ,,l\ /(
{ ’_‘ — [|| IME __O —- | ~|,- <
1 't) | ,fﬂﬂhﬁ
L
3a - 3b
.cj
ﬂ,o.“
[ T
< e
|
o BJ" T
:j%’o
3¢ St Al 2-3
[0173]
[0174] (1) 3gtE 3a9 F4(4,8,8,-Egivg-1,3-tJ8ld-4,5,6,7-Bl Eg}eto]| =24, 7-vE} -2l dl-2-9),  4,8,8-
Trimethyl-1,3-diphenyl-4,5,6,7-tetrahydro-4,7-methano-inden-2-one)
[0175] DL-%F3 7 +=(camphorquinone) 10g (60mmol)¥} Tl#Hd o}Al=(diphenyl acetone) 12.7g(60mmol)S E]old

22 Z(Triethylene glycol, 50mL)el] YW1 okl 7}dsle] mola, Wergd wid EguEed iy slo]=2 LA}
o]=(Benzy!l trimethylammonium hydroxide in Methanol, 40%) 6.5mL(14.3mmol)E ¥ il 120C= 713 A 1L
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[0176]
[0177]

[0178]

[0179]

[0180]

[0181]

[0182]
[0183]

[0184]

[0185]
[0186]

[0187]

[0188]
[0189]

[0190]

SEE36] 10-0985652

HAAT. whgo] AAHWA EgEo] Ao Wy 24A7 F o] SRHW K0T YT opMEN dgz

4
O

=
k3

=3k, &89S ok NgS0, 2 SRS Az AxA7] 3 Z97](Rotary Evaporator)® &ulE A7
o] %

F 35 A9 g=vlE 133 (Column chromatography)® 2] 3] AA 9 do] 3}3tE 3a(10g, 49%)S AU},

ot

MS [M+1] 341
(2) :Q;],SLU 3b/] 51—}\4

3}etE 3a 10g(29mmol) ¥} 5-B 2R EHAY A= (5-bromoanthranilic acid) 6.89g(31.9mmol)S 1,2-T1&=

2ol g(1,2-dichloroethane, 100mL)ol] =o]il o]Ao} o]E#o]E(isoamyl nitrate) 6.1mL(43.5mmol)S ¥

3 90CeNA BHFAIFTE. 1AZE & dkgo] $HAEH HO0E 9 ofHNEAL dER FE3Qltr. SR RE T
=

MgSO2 88 AAstE 3 Z27](Rotary Evaporator)® £ujE AAS T A"l I =2ZulE7189(Column
chromatography)® +2]ste] Fs e A9 33tE 3b(6.7g, 49%)S AUt

MS [M+1] 468

(3) 3¢E 3c9 F4(4,4,5,5-HEE-2-9A-1-U-[1,3, 2] GAL 2, 4,45 5-Tetramethyl-2-pyren-1-
y1-[1,3,2]dioxaborolane)

2-B 2% -3 AW (2-Bromo-pyrene) 5g(17.8mmol)S F= THF(100mL)oll Ho]x wwbsIHA] -78CE A& $, n-

BuLi 9.7mL(23.2mmol)-& Zz38] A7}ttt 30 -, 2-o|AZRZEA-4 4,5 5-v|Eetd-[1,3,2] 0] AR Z
2 (2-Isopropoxy—4,4,5 5—tetramethyl—[1 3,2]dioxaborolane) 4.8mL(23.1mmol)E 23 wuks }Oj\i‘r A7 =
NHCl 84S Wil ofAEAL ode 353 5, S/FTE 23] o AL 5, 75 MegS0,= =5 AA ST, 3
A Z¥7](Rotary Evaporator) @ SulE& A At T3t 2do] =3 33E 3¢(6.0g, 99%)S AU},

MS [M+1] 329

(4) et 2-39] 3ot dA

3lgE 3¢ 2.4g(7.3mmol)S  THF(30mL)el 5olar, 33E 3b 3.4g(7.3mmol)S  FH7FsHSth.  Pd(PPhy),
421mg(0.365mmo1)S L, 2M K,C05 =8 14.6mL(29.2mmol)S Hold F mwksla A SFAZTH 247 & &
Mol THFE #7betar, olelZ(Ether)® FE3Ich. N2 ZHE NgSO,= TS AlAsL 3]d F27](Rotary

Evaporator)@2 &wl& #AA% & AY AZvlEa# 9 (Colunn chromatography) @ #z]3te] 34 uAE I
5, e (MeOH) # & (H0) 04 AAAsta zherdE st g Adxz3ske] H4e] 3}eh4 2-3(2.5g, 580)S A

o}
MS [M+1] 589
Az 5: 384 3-19) HFEY B4

(954 4]

HO
|/"\\\ _\/"\\ Ifitbl/’ Sy /‘_\ /\ DG /|/§;\.,/J\\\ [
- S B —
/ ] 5 L ] 1L
e \]’k’J\‘J oA /\k S \F N
=S =2
Br g ~ ) |,/"\ j//\ e
= | [
(0] P §Q/J S
4a —_—
4b st Al 31

(1) 8= 4a9] A (5-B2R-1,2,3 4-HEZsto| =2~} &8l 5-bromo-1,2,3,4-tetrahydro-naphthalene)
3z Zgt Ao dF U (alumina; Al0;) 100gS ¥l WHEAZ]HA Bl EZH(Tetralin)(13.2g, 100mmol)S
o
-

HAd3s] Ariste] FRAAAY. o2 3% Ik 9] EFru(100g)E YW wHksiHA] B2R(5. 1700,
100mmol )& 3] Arlsted ZaF FFAAZATH. HEZ ™ (Tetralin)o] F2FE FH23E 0C do=x(ice-

_28_



[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

SEE36 10-0985652

bath)dl ¥o] 2%& fX g A BHEvlo] F2E LdFuys HH3] YouA wwsigict, BaEvle] Az A

Zko] Oioixl‘?i/ﬂ WS- wEA YL, vz 4 Ay AZvtE 29 (Flash Column chromatography)
2 Bslo] £33 0d7 313E 4a(11.5g, 54.0%)S 42 & AU

lH NMR(500MHz, CDCls) 7.08(m, 1H), 7.05(m, 1H), 7.03(m, 1H), 2.75(m, 4H), 1.78(m, 4H) ; MS [M+1] 212

(2) st e 4h 2]

3+4(9,10-9]2~-(5,6,7,8-H Eg}tsto| =2~y X &dl-1-9)-9, 10-t sfo] =2 -t E#Al-9,10-T] &, 9,10-Bis-

(5,6,7,8-tetrahydro-naphthalen-1-y1)-9, 10-dihydro-anthracene-9, 10-diol)

3}s+E  4a 11.5g(54.4mmol)S  F<= THF(100mL)e] =90l wykslHEA  -78TCE  #X3 ZF, n-Buli
30mL(65.1mmol) S HH3] A7lstAct. 308 3, 9,10-¢tE e+ +=(anthraquinone) 3.77g(18.13mmol)S ¥l L
sl 1A 3 NECL §de =2 vbg E3hES HojF1, TR 23 ¢ AL 5 MgSu,E =& AASS

t}. 31" Z97)(Rotary Evaporator)® |ulE A|ASt ZAE A=ZvlE 189 (Column chromatography) = g
'8]'0:] il' % 4b(1 Sg, 15%)E E)\)\]jl—

1H NMR(500MHz, CDCls) 7.78(dd, 4H), 7.38(dd, 4H), 6.82(dd, 2H), 6.73(dd, 2H), 6.46(dd, 2H), 2.60(t,
4H), 2.37(t, 4H), 1.64(m, 8H); MS [M+1-H,0] 455

(3) 3}e+2] 3-19] 3gtE A (FE 4be] WekE3), Aromatization of compound 4b)

9,10-49]2~-(5,6,7,8-H Egtsto| =2} &dl-1-U)-9,10-t] sfo] = 2-¢tE#AI-9,10-t] 2, 9,10-Bis-(5,6,7,8-
tetrahydro-naphthalen-1-y1)-9,10-dihydro-anthracene-9,10-diol (&%  4b) 1.3g(2.7mmol)S W XAF
(gracial acetic acid) 30mLel]l *5o]az wwkalal, KI 448mg(2.70mmol), NaPO.H, 2.86g(27.0mmol) Bol&F & 3+

FAIZT. whgo] APEHAA REEEFo] Fol Fojrty] AlZetar, ¢ 1A 3, X HHEo] AV|WEA W
o] $ku =t Wx4ik(gracial acetic acid)S A3 AADN Wi, JAAES odebSe] o5 EH0)E ¥
o] AHE AHAES thA] o) ALt o] AA A4S AW IFZwE 29 (Column chromatography) & &
glate] A Ao 318k 3-1(0.47g, 40%) S AAUTH.

=7 388C 1H NMR(500MHz, CDCls) 7.76(dd, 4H), 7.30(dd, 4H), 7.27(d, 4H), 7.17(m, 4H), 2.94(t, 4H),
2.86(t, 4H), 1.92(m, 8H) ; MS [M+1] 439

Az 6: 334 3-29] FFE FA
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[0199]

[0200]
[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

SEE36] 10-0985652

B(OH),

s oS
e T e
o e

N
R 'U
5b

Be

(1) 3% 529 FA(9-y=zeal-1-U-ot=gkAl, 9-Naphthalen-1-yl-anthracene)

9-B 2 B otE gl (bromoanthracene) (0.64g, 2.50mmol)S THFO] *o]x 1-\}E® HE2F 1-naphthyl boronic
acid(0.45g, 2.50mmol)E o] F 3 4AM Kx(0:(2.56mL) S Yol Fa SFAAT. Whgo] ¥ T §7]5S Hi
Slal B35 oFM|EAL o€ (ethyl acetate)® F23Y. F715S EoF 4 NgSO,E AFA|7]aL gt &
st sFAAT. A7 aRvtEad a2 ZAF 5 oA EA of|d(ethyl acetate)o} dlEH2= A AT}
o] 31855a(0.64g, 84.0%)S AArt.

(2) 33+E 5be] FA(9-B2R-10-YZEd-1-A-2tEZHA, 9-Bromo-10-naphthalen-1-yl-anthracene)

-y egdl-1-d-otE g}l (9-Naphthalen-1-yl-anthracene) 2.3g(7.56mmol)< DMF(30mL)el] Eir XHHAIA

NBS(N-Bromosuccinimide) 1.48¢(8.32mmol)& ¥olFa mukAATH, 308 &, Wkgo] gdadd E(1,0)S 78
I eSS A HUksle] HAdS 42§, AggEHI L JE AxAA v setE 5b (2.6g, 89%)E AU

o
MS [M+H] 384

n

(3) 3IFE 5c¢ FA(EYZSFoR-vWeexy A= 56,7 -HEGGo|mr-pzerdl-1-9 o A,
Trifluoro-methanesulfonic acid 5,6,7,8-tetrahydro-naphthalen-1-yl ester)
5,6,7,8-EH|Eg}dtol = 2T edl-1-8(5,6,7,8Tetrahydro-naphthalen-1-ol) 10g(67.6mmol)S #AZ ygd
(dry Pyridine,55mL)o] ¥ wdlstHA d8E9  AHEYr. EYEY  FE(Triflic  anhydride)
13.6mL(81.1mmol )& WolFil WRIAIZATE. AT & ES Yl oM EAL dE= —%%H Wi, §QozRy F
T MgSOE FES AAsIL 3" Z27](Rotary Evaporator)® &ulE AAS & A I =2vlE 783 (Column
chromatography) & g]afe] WAl © o] 3}3HE 5¢(18g, 99%)S Aith.

(4) 33FE 549l F4(4,4,5,5,-HEHHE-2-(5,6,7,8-H EZ o] =22 edll-1-4)-[1,3, 2]t SA =2 T,
4,4,5,5-Tetramethyl1-2-(5,6,7,8-tetrahydro—naphthalen-1-y1)-[1,3,2]dioxaborolane)

335 5¢ 19g(67.8mmol)S DMSOo| molx, vA(FUEE)YREE(Bis(pinacolato)diboron) 18.9g(74.6mmo
D=3 Qo AT}, PdC1,(dppf) - CHsCl, 2.97g(3.39mmol), dppf (bis(diphenylphosphino)ferrocene)

1.88g(3.39mmol)¥}  KOAc(Potassium acetate) 19.9g(203.4mmol)S Lﬂoi—zri SFEAI AT, AT
THF (tetrahydrofuran)®} & H7I8tal JHEZZ FE20h. §AoZHE T4 MgSO,E T2 AASL AW
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[0210]

[0211]

[0212]

[0213]
[0214]

[0215]

[0216]
[0217]

[0218]

[0219]

[0220]

SE 56 10-0985652
EE Agste 7ZgdE s, 3xd 227 (Rotary Evaporator)2 £uE A Ad & Column chromatographyZd
A AznEagIz FEstd vA 2d g3HE 5d(10g, 570 E AU
MS [M+1] 258
(5) 3}E 3-29 FA(9-vZEA-1-9-10-(5,6,7,8-E| Eg}sto] =2-E} Zehal-1-U)-¢tE2LAl, 9-Naphthalen-
1-y1-10-(5,6,7,8~tetrahydro- naphthalene-1-yl)-anthracene)
3}stE- 5b(1.5g, 3.92mmol)S THFe] =o]ir 3}gE 5d 5g(19.6mmol)S ¥il, Pd(PPhs), 226mg(0.196mmol)x} 2M

KoCO; =89 16mL(31.4mmol)S Yol & wuketdA FFAIFT. 2A7F 3 THFE H7bsta oH22 FE3)

W5, GHoRRE B NgSOE FEe ASta AANMES Agste] Akt 3d 271 (Rotary
Evaporator)2 &vl& A7 & BPES EtOHol 015 K05 Yol %= IS v s a4 u

Aol 3}slhe] 3-2 3}F=(1.1g, 65%) S AAT}.
MS [M+1] 435
Azd 7: 3184 3-39] 3= A

[9FE-2] 6]
T s
O | T > Q 1
I A [ )
e R BIOH) - S T
T ] : | ! O |
o «_/,} . W
I I
o Qo
Ga
e T
A (L]
—
I T | N T ma S
s Y oH I - ]
| = .. ] " » L
Br S W S RN e e
5
— | ] | I | |
\’,,-':\ S o S TN <
A
=~ OH i
R e T,
h o Mo
Bb ZHsr A 33

(1) 3&E 6a2] FA2-UYZEA-1-A-QtEEFF =, 2-Naphthalen-1-yl-anthraquinone)

2-Z 2 2-9tEg}F)=(2-Chloro-anthraquinone) 5.6g(23mmol)S THF 100mLel *ojx 1-UZE ®HEAH(1-

Naphthyl boronic acid) 5.15g(2.9mmol)& ¥ 3L, Pd(PPhy), 1.33g(1.15mmol)3} 2M K.CO; =8 92mL(184mmol)

S YolE F wNkshAA FAFAT. 24 & THFE 3H71stal ofMEAL odz2 &3] W &, SR oz HE
2 FES AA A AHUEE HEste] A HEEAT. 33 SV (Rotary Evaporator)® &WE

AAG T APES odE dEZ(Ethyl Ether)$t A olElZ(Petroleum Ether) 2HE ANZAAdto] w=dba] 117

o] 313 6a(7.2g, 94%)S LAT}.

MS [M+1] 335

(2) 3gE 6bo FAHC-YZeg&A-1-U-9,10-0]~(5,6,7,8-EH Ed} o] = 21X gall-1-9)-9,10-t] }o] = = -t

Egt4dl-9,10-9 &, 2-Naphthalen-1-y1-9,10-bis-(5,6,7,8-tetrahydro-naphthalen-1-y1)-9,10-dihydro-

anthracene-9,10-diol)
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[0221]

[0222]

[0223]

[0224]

[0225]
[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

SEE36] 10-0985652

stE  6a  1.6g(4.73mmol)E 4 THF(25mL)e] 5ol wwhelHA  -78TCE /A8 ¥, n-Buli
4.73mL(11.8mmol)S M3l  Ar7fskdct. 308 F, 5-HEH-1,2,3,4-HEZso| =22 EA (5-Bromo-
1,2,3,4-tetrahydro-naphthalene) 2.3g(10.8mmol)& 2 9ok, 1A]7F & NHCL o= Wkhe Z3E s
RNolFa, Z=FHFRE 23] o] AL & BF MegS0,E ES AASHT. 3d =27 (Rotary Evaporator) 2 &wj&
AASE A8 AZvE 2183 (Column chromatography)® #&]3to] 33HE 6b(1.6g, 56%)S ATt

MS [M+1-H20] 581

(3) = 6o FAHCC-YZEAM-1-9-9,10-H]2=-(5,6,7,8-El Egfeto| =2 ekall-1-d)-tEAl,  2-

Naphthalen-1-y1-9,10-bis-(5,6,7,8-tetrahydro-naphthalen-1-yl)-anthracene)

335 6b 1.6g(2.67mmol)= oMM EAF(Acetic acid, 20mL)ell =o]ir wwWstar, KI 530mg(3.2mmol), NaPOuM,

2.83g(26.7mmol) Yol & FFAIAGY. wgo] HIAHHA HEEEEo] Fof Eo7tr] AlFEkaL, oF 308 %,

YA HHdE] A7IHA HHE- 593}, Blx2H(gracial acetic acid)& oJ¥s] AAS) i, AAES
= AFES "A] A8 yiglg. o] AN uAE AY iiﬂ}ilﬂﬂﬂ

oA #}sha] 3-3(1.0g, 66%)S AUt

o]
QA

i

d= o
o

o rjg,

geol EojFa &5 ¥

bol 2%

ol

[e]
(Column chromatography)® ¢
MS [M+1] 565

Az 8: 334 3-49] FFE] FA

P W \\\\/Br
] A
o ~
S Sy N | | |
NS A /;/;‘\|
¥ O {) ///}_}\ //-/t;i\,//\\:kv/ 3 /'\\
S L L | |
v s #75 NI S g
L,
e /\\\\// t‘\,//ﬁ\‘ '/Br e A
I . i
(1) AN
: S
SR N . | ]
\:// \\\//
Br
7a S5 Al 3.4

(1) 3L 729 A4 (2,9,10-E8)HER-QFEZ}Al, 2.9,10- Tribromo—anthracene)

2-B 2 W -otE 2} Al (2-Bromo—anthracene,2g, 7.78mmol)< DMF(30mL)o] 23 WHAZTE, NBS(N-H 2 X <Alo]n]
=, N-Bromosuccinimide)(3.32g, 18.7mmol)<S EolF1 AHHAZITH. 30& ko] gexW HO0E Hrtsia

5
5
EtOHE 4% FH7bstel S 42 5, #AkgHsta e AxAA v sgts 7a (3.0g, 9305 LA,

MS [M+1] 416

(2) 3eta 3-49 BAE F4(2,9,10-E8]2-(5,6,7,8-HEso| =21z edl-1-d)-etEebAl,  2,9,10-
Tris-(5,6,7,8-tetrahydro-naphthalen-1-yl)- anthracene)

s 7a(3.0g, 7.2mmol)S  THF(30mL)el 5e]ir 3}ek&E  5d(13g, 50mmol)& ¥il, Pd(PPhy),(1.25mg,
1.08mmol) ¥ 2M K.CO; <7-894(28mL, 57.6mmol)S Wold & wWSPHA FFAIZTE. 2A1F 3 THFE #7hela
qHEZR FZ W F, BANE FF NgSOE TS AAS L AN ES AEste] . I S

7] (Rotary Evaporator)® &wl& AAT & AHES A9 A=ZvtE2 3 (Column chromatography)® 2] 3}
A wA o] 3} 3-4 3tE(1.1g, 27%)S AUt}

MS [M+1] 569
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[0235]
[0236]

[0237]

[0238]

[0239]

[0240]
[0241]

[0242]

[0243]

[0244]
[0245]

SEE36] 10-0985652

olglel e A7) Az AxF HFES F7] WG 2o S-83 AxeF AN}
AAd 1

ITO(R1E 4 AFstE)7F 1000A] FAR ¥t I”€E {8 713S AAE 59 S/ ¥al 2532 AlF
shalvk. AlAlE M AHFischer Co.)el A& AREEIoH, SRFs HelZojAHMillipore Co.) AlF¢] ZH

(Filter) & 2212 23 FFFE AF&sd. 1102 2y9 7|3S 3087 752 13 AlFstae 1084 %
w3 AHE 23] WESIGT. SRS Al U olaZeIddE, ofdE, HEE §o &AE EAHow
olg3te] 2&u AHE star AXRAIN & Fepzvl AF7|E FEAF T
Aa =S ol gste] A7) 7|wg 58 AR & WY AR V|HE FEAAG
IT0 F9 A= 9ol 871 sh3t4 4¢] A EY Srtelat el ddlls 80A9] FA= 4 g FHe] Fo5
Ps= FAssi
3314 4
CN
N
NC:[/N | X
N
NC™ N = IN
Nﬁ)\CN
CN
71 geka 42 " T 9ld AEFY 2 9%s F e s gE 59 FEERE " FR0A)S A

A7) sek] 52 @ 5 fedl ALY 5SS & 4 AE s s8HA] 69 NPBE ¥ F(300A)S HEFSEE FA

) e o A 3 A WY ZARRA ) HAY 11) AE PA 54 20N A9 79



[0246]

[0247]

[0248]

[0249]

[0250]
[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

SEE36] 10-0985652

o~ o
\ -~
S
SHE
7] wgE flell AR = @ 5SS e sy 384 89 SFES 200A FAR MF FAse &
N1g%e) v F3e dran

71 ARG B 7S Hol AR 124 FA YEZEEGOI=(LIF)9F 2500A FAY dFuES T
sle] &28 AT, A7 FAHOA 7B ZHETE (0.3 ~ 0.8 AfsecE: §AF9, AFEZFE o
o] FHFEEE 0.3 Afsec, dFHFe =ZAEEE 1.5 ~ 2.5 A/secE: FA3AT.

7)ok el A f7] wE A 100mA/anrd] = ARE SHFE Zd 5.8 VY AAY AHAeH, o
w] W3S 1931 CIE M #FH ¥ (color coordinate) 7|22 x = 0.262, y = 0.5900] &} %3sF= 6500 nit B17]9
/\ e}

AEHo] BFHAT. 2g]aL, 100 mA/cne] A7 ol A

= 14F AR AFE RS W A% 2] HE
o 50 &7H4 ek el ARHLe) S 42047kl ek,

Aol 2 WA AAle 10

WHS FYA E 10 JAY veh o] TAE R RHES AT AL

2 R0 W 248 AR 7 AN s AxE f71 WG 249 A% A Ane F 19 e
slck

Hlad 1

_29_



10-0985652

s=s5

22!

o
i | of f o) <) 10} &) o) & 10 00 e
ﬂdﬂ61616161611
W~
ﬂ)M_l = = = = =
o 27| 70| =T Wo| =T Aol =T Aol =M 70| 7o
| AT| ] AT| B A R A R AT R
i1 o| | S| | | & of 1] 15| | <10
ﬂﬁ(\56666666666
= = = = =
= [ 1Y Y |
%57%7%7%7%7%%
5%&@&%&%&%&%%
o n  a  o B n s
W ® | W ||
1122221122_.\:@
__________‘w
EM 1111223333_‘mﬁ
<] ﬂnﬁﬂnﬁﬂnﬁﬂnﬁﬂnﬁwﬁ
ol | | 7| T T T| 7| T | | BT &
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂwe
_ —i| | ;| <] 1| ©f - 0| > G| —
M 7| 7| 7| T| 7| T| T|T| T 5| T
| R R R R T o
EC e Rl e e e e ot ey

[0257]

#* 2 9FL 100mA/cm

[0258]

bl 5

S

A 5ol 7he

Aol A g,

4

1o LR wlhel gl

37 ®

[0259]

[0260]

Ho

[0261]

[0262]

i

0

et

1

[0263]

Nlo
4
R

Ho
%o

No

NH

Ho
X

3

[0264]

Nlo
4
R

3

X

5

[0265]

mr

ojp

7

[0266]

B
H

46

i ——5

+—4
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X1 = A
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