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[Z37HA 1-1]

chrysene(5.0 g, 0.022 mol)°l cyanic bromide(2.3 g, 0.044 mol), aluminum chloride(3.2 g, 0.0024 mol)
DMF 110 L& %3l 100 ColA] 6A1%F mykste] wbgAIZTh. g F8 & Pd74ste] H0 @ MCol e % A

A A (n-Hexane :MC)3lod [F7HA] 1-11S 3.9 g(70%) 539t} (m/2=253)

(2) [F2A 1-2]19 34
NC
OO MeMgl O

[S7hA 1-2]
[+%FA 1-11(5.0 g, 0.020 mol), methyl magnesmm iodide(4.0 g, 0.024 mol)ell THF 100 mLE& 3L -78 Tl
A B5AIZE aw 5}04 SART WEFE F H0:MCl ST F AHEAA-HEXANE @ MOske] [F3HA 1-2]15
6.7g (90%) =3kt (m/z =270)

(3) [52A4 1-319 &4
Q
& S

[F3HA 1-3]
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4) [FA 1-4]9] &4

() —

[S7hA] 1-4]

[Z7FA] 1-31(5.0 g, 0.020 mol)°]l N-bromosuccinimide(3.6 g, 0.020 mol)ol] DMF 100 mLE @i 20 TollA 84

b oambate] wkgAIZih. kg FE F K0 opAEAER S 5 YA (n-Hexane (MCO)FH] [F1HA]
1-41% 3.2g(48%) 753kt (m/2=331)

(5) [TA 1-5]1¢] &4

8 "’ 8’ ’

[57HA 1-5]
[ZZFA] 1-41(5.0 g, 0.015 mol)ell Pd(dba),(0.7 g, 0.0008 mol), potassium-acetate(4.2 g, 0.030 mol)oll DMF
100 nLE H3al 120 CollA 8AI%F mykste] WhgAIZlTh, Whg 5 5 W7ste] H0 @ oM EANEE Fde %
AAGA (n-HEXANE : NMC)3le [F7HAl 1-5]2 3.1g (60%) 53T, (m/z=347)

(6) [FxtA 1-6]19 34

O ) — D)

[F7HA] 1-6]
1,4-dibromobenzene(5.0 g, 0.021 mol)°l| naphthalen-1-ylboronic acid(4.39 g, 0.025 mol), Pd(pphs)4(0.8 g,

0.0007 mol), potassium carbonate(3.9 g, 0.028 mol)ol THF 100 mLE 23 65 TollA 18A17F nykalo] whE-A
k. wg TR WZAse] H0 ¢ NCl T T AP A|(n-Hexane :MC)3to] [F3HA] 1-6]1S3.9¢(72%) 5
3T}, (n/2=283.16)
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(7) [F2A 1-719 34

e e {0
- \

O™ 0 oA

W, S W

[Z7HA 1-7]
[Z7+4 1-51(5.0 g, 0.014 mol)el| bis(pinacolato)dibron(4.3 g, 0.017 mol), PdCl.(dppf)(0.5 g, 0.0007
mol), potassium—acetate(3.9 g, 0.028 mol)el] 1,4-dioxane 130 mLE Eal 95 TolA] 24A)7F uwksie] o

O

—5
Ao kg T8 § Wdste] Ho:MCel SE]l § A A A (n-Hexane : MCO)3sFe] [F3HA] 1-7]15 3.9g(71%) +5
STk, (n/2=394)

(8) [shsh= 119 &4

ég S age.

[s}3tE 1]
[Z74] 1-61(3.6 g, 0.014 mol)oﬂ [F3HA 1-71(6.6 g, 0.014 mol)E i FAd 1-(5)oA] A8H FL3
o R st [3FE 1] 3.4g (78 720)S AT

H-NMR (200 MHz, CDCl3):§& ppm, 1H(8.93/d, 8.55/d, 8.42/d, 8.12/d, 8.08/d, 8.04/d, 7.94/d, 7.93/d,
7.88/m, 7.82/m, 7.74/m, 7.61/m) 2H(7.75/d, 7.55/m, 1.98/s) 4H(7.25/d)

LC/MS: m/z=471 [Q+1)']

el 2 0 [3HE 1919 94

(D [F3A 19-11¢] &4

e U QQ ey OQ

[Z7HA 19-1]

1,4-dibromobenzene(5.0 g, 0.021 mol)®] phenanthren-9-ylboronic acid(5.5 g, 0.0250 mol), Pd(pph3)4(0.8
g, 0.0007 mol), potassium carbonate(3.9 g, 0.028 mol)ol THF 100 mLE ¥iL 65 TCTollA 18A]7F wHtsle] utb

SAZAY. W 2w T Uzste] 00 ¢ MCol ZHa &A@ QA (n-Hexane MC)3Fe] [27+7] 19-1]123.9g(72
%) 53T, (m/2=333.2)
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(2) [sh3HE 1919 &4

S Sy Ve Ry
O™ w00y, — o

(gt 19]

[Z24 1-51(5.0 g, 0.014 mol)el [Z2A] 1-71(2.6 g, 0.010 mol)E ¥ FAd 1-(6)oA AleH ZQst
Wb o g Fdate] [38HE 19] 3.9 (58 75%)S AUtt.

H-NMR (200MHz, CDCl3): & ppm, 1H(7.94/d, 7.74/m) 2H(7.93/s, 7.75/d, 1.98/s) 3H(8.93/d, 8.12/d, 7.88/m,
7.82/m) 4H(7.25/d)

LC/MS: m/z=521 [Qi+1)']

el 3 0 [3HE 4119 94

(1) [F0A 41-119) A4

O e
Crom LY -

[F3HA] 41-1]

4-bromonaphthalen-1-ylboronic acid(5.0 g, 0.020 mol)ol 2-bromo-9,9-dimethyl-9H-fluorene(2.2 g, 0.008
mol)E 91 FAAI-(6)A AMgHE FAdI wEoz sl [F7H4] 41-1] 3.5g (& TS A
o} (m/z=458)

(2) [3hsh= 4119 A4

oa¥, Br — PR30
(et <

(335 41]

[Z7H4 1-7] (5.0 g, 0.010 mol)ell [Z7FA 41-11(3.9 g, 0.010 mol)E 91 Ao 1-(6)oA AlgH =gt
Wb o g Fdate] [3EHE 41] 3.28 (58 68%)S AUtt.

H-NMR (200MHz, CDCls): & oppm, 1H(8.93/d, 8.12/d, 7.94/d, 7.83/m, 7.87/d, 7.82/m, 7.77/s, 7.74/m,
7.63/d, 7.55/d, 7.38/m, 7.28/m) 2H(8.55/d, 8.01/d, 7.93/d, 7.75/d, 7.55/m, 1.98/s, 1.72/s)

LC/NS: m/z= 587[(+1)']
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(D) [F2A 43-11¢] &4

[Z7HA] 43-1]

2,7-dibromo-9,9-dimethyl-9H-f luorene(3.5 g, 0.010mol)°l naphthalen-1-ylboronic acid(1.9 g, 0.011 mol)
2 Ya A 1-(6)dA AR A3 wyow st [E7A 43-1] 3.8g (& TIHS I
t}. (m/z=539)

(2) [sH3+E 4319 &4

Bt - Bac

[3}3E 43]

[Z24 1-7] (5.0 g, 0.013 mol)ell [&% Piﬂ 43-11(5.0 g, 0.009 mol)E Y1 Ao 1-(6)o A AlEH =3t
W oz 3Ad3te] [843HE 43] 3.9g (58 74%)S AT,

H-NMR (200MHz, CDCls): & ppm, 1H(8.93/d, 8.55/d, 8.42/d, 8.12/d, 8.08/d, 8.04/d, 7.94/d, 7.93/d,
7.88/m, 7.82/m, 7.74/m, 7.61/m) 2H(7.93/d, 7.77/s, 7.75/d, 7.63/d, 7.55/m, 1.98/s, 1.72/s)

LC/NS: m/2=587 [Qi+1)']

b

el 5 ¢ [3hehE 51]9] &4

=
(1) [FxA 51-1]¢] 34

o 2 Y
O /Q +  (HO2B BOH, . QO
Br

[52A 51-1]

1-bromo—4-phenylnaphthalene(2.8 g, 0.010 mol)el 1,3- phenylenedlboromc acid(2.8 g, 0.017 mol)E ¥
el 1-(6)ll A AHEH T3 oz st [FHA 51-1] 3.8g (78 70%) S AATH. (n/2=324.18)
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[0161]

[0162]
[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]
[0170]

[0171]

[0172]

[0173]
[0174]

[0175]

[0176]

[0177]

SIS 10-2015-0115229

(2) [sh3+E 5119 &4

L e &,
el ) )
oD R

[s}e+& 51]

[Z7+4 1-5](5.0 g, 0.014 mol)el 3-(4-phenylnaphthalen— l—yl)phenyl boronic acid(5.4 g, 0.0168 mol)E
Y3 e 1-(6)el A AMEE Fds e R A3kl [E3tE 51] 3.8¢ (78 76%)S AUTt.

H-NMR (200MHz, CDCls): & ppm, 1H(8.93/d, 8.12/d, 7.94/d, 7.93/s, 7.88/m, 7.82/m, 7.74/m, 7.70/s,
7.57/m, 7.41/m) 2H(8.55/d, 8.01/d, 7.79/d, 7.75/d, 7.55/m, 7.51/m, 7.48/d, 1.98/s )

LC/MS: m/2z=547 [Qi+1)']

b

Ad 6 [3FE 7319 A4

(D) [F2A 73-11¢] &4

BfB(oH)z +

[F3A 73-1]

$go

10-bromoanthracen-9-ylboronic acid (3.0 g, 0.010 mol)oll 1-bromo-4-phenylnaphthalene(2.3 g, 0.008 mol)
2 Ya A 1-(6)dA AR A3 wyow st [E7A 73-1]1 3.7g (& THHS I
t}. (m/2z=459.38)

(2) [sh3+E 7319 &4

Bet - -Ggo

[3}3t& 73]

[Z74 41-11(5.0 g, 0.013 mol)el 9 bromo—lO—(4—phenylnaphthalen—l—yl)anthracene(4 59 g, 0.010 mol)=
Wi e 1-(6)ol A AMEE TS WHoz st [33E 73] 3.6g (& 65%)S AUt

H-NMR (200MHz, CDCl3): & ppm, 1H(8.93/d, 8.12/d, 7.94/d, 7.93/s, 7.88/m, 7.82/m, 7.74/m, 7.41/m )
2H(8.55/d, 8.01/d, 7.79/d, 7.75/d, 7.55/m, 7.51/m, 1.98/s ) 4H(7.91/d ,7.39/m )

LC/MS: m/z= 647 (i+1)']
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[0178]

[0179]

[0180]
[0181]

[0182]

[0183]

[0184]
[0185]

[0186]

[0187]

[0188]

[0189]

[0190]
[0191]

[0192]

[0193]

[0194]

SIS3 10-2015-0115229

el 7 - [sheHE 9719 ¥4

(1) [F2A 97-119) A4

& 0 A0

[E7HA 97-1]

10-bromoanthracen-9-ylboronic acid(3.0 g, 0.010 mol)°] 9-bromo-7,7-dimethyl-7H-benzol[c]fluorene(2.6 g,
0.008 mol)& Wil el 1-(6)ollA AH8E Fdst oz st [F3HA 97-1] 3.7g (& 75%)& B
t}h. (n/z=499.44) .

(2) [3FE 9719 A
'O i Y 9 'O Y 9
Sk OOy — Qs

[3}3E 97]
[E7H4) 41-11(5.0 g, 0.013 mol)oll [E7HA] 97-11(5.4 g, 0.010 mo)E Y1 Ao 1-(6)oA Aled Hdsk
o g Aty [33E 97] 3.6g (58 65%)S AUt

H-NMR (200MHz, CDCl;):§& ppm, 1H(8.93/d, 8.52/d, 8.15/d, 8.12/d, 8.09/d, 7.98/d, 7.94/d, 7.93/d,

7.88/m, 7.83/d, 7.82/m, 7.74/m, 7.69/d, 7.54/m, 7.51/m, 7.14/m ) 2H(7.75/d, 1.98/s, 1.78/s )
4H(7.91/d, 7.39/m )

LC/NS: m/z= 687[ (+1)']

Lar O o8,
B,

0 g, 0.013 mol)ell 1-bromo-4-phenylnaphthalene(2.8 g, 0.010 mol)E ¥iL Ao 1-(6)°lA
A o gadste] [3E 15] 4.0g (58 7792 LA

H-NMR (200MHz, CDCls;): & ppm, 1H(8.93/d, 8.12/d, 7.94/d, 7.93/s, 7.88/m, 7.82/m, 7.74/m, 7.41/m)
2H(8.55/d, 8.01/d, 7.79/d, 7.75/d, 7.55/m, 7.51/m, 1.98/s)

LC/NS: m/z=471[ (M+1)']
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[0195]

[0196]
[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]
[0204]

[0205]

[0206]

[0207]
[0208]

[0209]

[0210]

[0211]

SIS 10-2015-0115229

OO ¢
C e =<

[3}3+E 110]

1-(4-bromonaphthalen-1-y1)-8,8-dimethyl-8H-cyclopentaldef]chrysene(5.0 g, 0.011 mol) ol 9H-
carbazole(2.2 g, 0.013 mol), Pd(dba),(0.5 g, 0.0006 mol), sodium-tert-butoxide(2.1 g, 0.022 mol)o] =

Tl 100 nLs il 95 TollA] 4AF mntste] wkgAZith, kg $5 & Wzbsto] H0 : MCll Sl § Ad
Al (n-Hexane:NMC)3tod [33H&E 110]E 4.9(8%) 55331t

H-NMR (200MHz, CDCl3): & ppm, 1H(8.93/d, 8.08/d, 7.95/d, 7.93/d, 7.88/m, 7.82/m, 7.74/m, 7.63/d,
7.50/m, 7.40/d, 7.33/m, 7.29/m, 7.25/m) 2H(8.55/d, 8.12/d, 7.94/d, 7.75/d, 7.55/m, 1.98/s)

LC/MS: m/2z=560[ (M+1)']

AAld 10 ¢ [3EHE 124]19] A4

(1) [F2A 124-119) 34

et a0 seye
L Vs & (i (I,
g el — g

[S7HA 124-1]

[Z=7F4) 41-11(5.0 g, 0.013 mol)ol 5,9—dibromo—7,7—dimethy1—7H—benzo[c]fluorene(40 g, 0.010 mol)E 211
T 1-(6)oll A AHgE TU wRow st [F3HA 124-1] 3.8g (8 68%) = DA, (m/2=589)

(2) [g}tﬂ—ﬂ 124],] zﬂ—/ﬂ

& S,
80 O.g e S 80 Q.g
O & &

[3t3& 124]

[Z%FA 124-11(5.0 g, 0.008 mol)oll phenylboronic-acid(1.2 g, 0.010 mol) & ¥ Ao 1-(6)oA] At&H
T WHo g Al [S3E 124] 3.7g (& 790 S L.

H-NMR (200MHz, CDCls): & ppm, 1H(8.93/d, 8.56/d, 8.52/d, 8.15/d, 8.12/d, 7.99/s, 7.94/d, 7.93/d,
7.88/m, 7.83/s, 7.82/m, 7.74/m, 7.69/d, 7.54/m, 7.41/m ) 2H(7.79/d, 7.75/d, 1.98/s, 1.78/s) 3H(7.51/m)

LC/NS: m/z=587[ (M+1)']
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[0212]

[0213]
[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]
[0221]

[0222]

[0223]

[0224]
[0225]

[0226]

[0227]

[0228]

[0229]

Z2IE3d 10-2015-0115229
seege & = o O
. * )-B - OO ‘
8 8 cOO

[Z74 125-11(5.0 g, 0.008 mol)el naphthalen—l—ylboronic acid(1.7 g, 0.010 mol)E ¥ Al 1-(6)9
A AREE FEe oz st [SstE 125] 3.9g (& 79%)S ATt

H-NMR (200MHz, CDCl;): & ppm, 1H(8.93/d, 8.56/d, 8.55/d, 8.52/d, 8.42/d, 8.15/d, 8.12/d, 8.08/d,

8.04/d, 7.99/s, 7.94/d, 7.93/d, 7.88/m, 7.83/s, 7.82/m, 7.74/m, 7.69/d, 7.61/m, 7.54/m,7.51/m)
2H(7.75/d, 7.55/m, 1.98/s, 1.78/s)

LC/NS: m/z=627[ (W+1) ']

AAe] 12 ¢ [SFHE 149]9] ¥4

(1) [ZF2A 149-119 34

(HO)B <4II> Br Br . e «Qii’» <Qii>
+ )

[Z7HA] 149-1]

naphthalen-1-ylboronic acid(1.7 g, 0.010 mol)ol] 1,4-dibromo-2,5-dimethylbenzene(2.4 g, 0.008 mol)S ¥
A A 1-(6)A ARgE T WHom  FAste]  [FA 149-11 3.1g (FE 68 ¥
t}. (m/2z=311.22)

(2) [glrtﬂ—ﬂ 149],] zﬂ—/ﬂ

é% Bt g

[3}31E 149]

Z7HA 3-31(5.0 g, 0.010 mol)ell [Z7HA 12-11(2.4 g, 0.008 mol)E Y3 Ao 1-(6)oA A1gd 53
o2 FAsle] [SF3HE 149] 4.1g (58 7290)S I},

—

H-NMR (200MHz, CDCls): & ppm, 1H(8.93/d, 8.42/d, 8.12/d, 8.08/d, 8.04/d, 7.94/d, 7.93/s, 7.88/m,
7.82/m, 7.74/m, 7.61/m) 2H(8.01/d, 7.75/s, 7.73/s, 2.59/s, 1.98/s) 3H(8.55/d) 4H(7.55/m)

LC/MS: m/z=625[ (M+1)']

AAlel 13 ¢ [3= 176]9] 94
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[0230]

[0231]
[0232]

[0233]

[0234]

[0235]
[0236]

[0237]

[0238]

[0239]
[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

SIS5 10-2015-0115229

(1) [FA 176-1]19] 4

T~ o .O

— .

s ) — )
’ (¥

9, Q) =S Q)

[57HA 176-1]

A 41-11(5.0 g, 0.013 mol)ol 1,5-dibromonaphthalene(2.9 g, 0.010 mol)E YL A4 1-(6)o A A&
A3 o w dAste] [F7HA 176-1] 3.4g(5& 73%) S LAt (m/2=473)

(2) [&A 176-2]19] 34

(HO)zB‘QB(OH)z + Br- “ ’

[E7HA 176-2]

e asess

1,4-phenylenediboronic acid(2.3 g, 0.014 mol)°l] 2-bromo-9,9-dimethyl-9H-fluorene(2.2 g, 0.008 mol)ZE
i el 1-(6)olA AMRE sdd WHoez st [F3A 176-2] 4.2g (FE 750)E AU
t}. (m/2=314.19)

(3) [3hsh= 17619 A4

2 0

),
~0%0 — FBogs

@

[3}5HE 176]
[Z214 176-11(5.0 g, 0.011 mol)ell [7y7¥xﬂ 176-2](5.0 g, 0.010 mo)E YL el 1-(6)olA AHed Y
3 Wb o FAste] (335 176] 3.8g (& 720 AUt

H-NMR (200MHz, CDCl;):§& ppm, 1H(8.93/d, 8.12/d, 7.94/d, 7.93/s, 7.93/d, 7.88/m, 7.87/d, 7.82/m,

7.77/s, 7.74/m, 7.63/d, 7.55/d, 7.38/m, 7.28/m) 2H(8.51/d, 8.42/d, 7.75/d, 7.61/m, 1.98/s, 1.72/s)
4H(7.25/d)

LC/NS: m/z=663[ (M+1)']

22 A1

IT02 =99 #2713 Yol CuPcE 80 nm, a-NPDE 30 mmZ A3k 3 [3E 1 (3} Bl 6%2 &3
3te] 25 mn, ZAEE 0. In/sec® AU Thool AlgsS 40 mm, LiFS 1 nm, AlS 120 nm«] SA 2 AuEle] f
NAAEFALAE A ZsEH . oW, zZ} EZo] Z=H<L£xE= (CuPe, a-NPD, Algs®= 0.1 nm/sec, LiF+ 0.01

nm/sec, AlS 0.5 nm/secE 3}AT}.
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[0246]

[0247]

[0248]

[0249]

[0250]
[0251]

[0252]

ZIHES 10-2015-0115229

b AAle] 2 WA 27
71 (8 1] 9 sk7] [ 110 7149 sdes AHRE 2SS Alddstas dAld 13 sd3 Yoz A
Alel 2 A 278 F7IRAEFLAE A

HadE 93 fridgriele s 2xbe 7] AAde] axptZeA dtge o] Az 3gE il dukxo
HPsAE BAR Wol ALRHI dE FITE AMDNE AR M-S ALsta TUsA AZsig on A7)

2
5132 ACADN), 3}%+% B, TPD232, NPBO] X%+ ofgle} Zr},

[3}3HE Al [8}5HE B] TPD232 NPB

i
ol
ol

olat, A7l 2ARAAA 1 A 278 AW 1o wel AxE F7| ARG ] EAS wud Ay
71 [3% 119 JeER AT
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[0253] (% 1]

TE YHHOST | FSHY(V) | L& | Ld=r8 (CIE(x, y))

(1000cd/m?) (cd/m?) (cd/A)

AXFAAG 1 | 3BEEL 5.1 745 6.1 (0.13, 0.10)
ARG 2 | EEEL9 5.3 722 6.1 (0.13, 0.12)
AXFAAG 3 | FEE41 5.1 751 6.4 (0.14, 0.11)
AXFAAG 4 | 3EHE43 55 711 6.1 (0.14, 0.13)
AXFAAG 5 | EEtES] 53 774 6.5 (0.14, 0.11)
AXFAAG 6 | BEET3 5.1 811 6.5 (0.13, 0.09)
ARG 7 | EEE9T7 55 800 6.1 (0.15, 0.10)
AXFAAG 8 | FEE1S 5.3 788 6.7 (0.15, 0.11)
AXFAIAIG] 9 | 3BHE110 54 744 6.6 (0.14, 0.11)
AXHAAO10 | 3}BHE124 5.1 735 6.1 (0.15, 0.10)
ARG | 3}BHE125 5.1 711 6.5 (0.14, 0.13)
AXRAAO12 | 3BHE149 5.1 745 6.1 (0.14, 0.13)
AXMAAO13 | 32176 5.3 722 6.1 (0.13, 0.12)
AXRMAAO14 | BEE3 5.1 745 6.0 (0.13, 0.12)
AKX G5 | BEET 5.4 756 6.4 (0.14, 0.11)
AXMAAO16 | 3EHE23 55 757 6.2 (0.15, 0.13)
AR 017 | SEHE27 53 742 6.3 (0.15, 0.13)
AXMAA| 018 | 3}EFE3L 5.2 733 6.5 (0.14, 0.11)
AXMAAO19 | 3FEHE3S 5.2 713 6.1 (0.15, 0.12)
AXMAA020 | 3}EHE4S 5.1 725 6.7 (0.13, 0.12)
AXHAAO21 | 32150 53 745 6.4 (0.14, 0.11)
AXMAA 022 | 3HEHE153 54 748 6.2 (0.14, 0.12)
AXMAAO23 | 3lBHE155 5.2 775 6.1 (0.15, 0.12)
AR 024 | 3FEH2160 55 745 6.2 (0.15, 0.12)
AXHAAO25 | 3}8HE163 5.7 727 6.4 (0.14, 0.11)
AR 026 | 3}BHE164 5.1 723 6.3 (0.15, 0.13)
ARHAAO27 | 3}BHE165 5.0 755 6.1 (0.15, 0.12)
AXH| IO 1 | SHEHEA 6.5 557 40 (0.14, 0.13)

[0254]

[0255] [Fedd 2 Hdasg SH]

[0256] AA e W Hade] wE S AAG AR (7] RTT) 0 25%25 wi / FEREA 0 2x2 m)E VL SHAE(CS-
200044 Z+IVL T2 a#)o] 1A T AFE nA/mA FS5A7IH ZHEe] b 3% (cd/m), TEALGN),
a8 (cd/A)E 43 47 [ 1]d JeERST.

[0257] A7) AN 1 WA 273 vlad 1 2 [F 119 AFRRRE, B dgo] & 35S JF wdgaa Ko

ot rir

e

1A
[5HgE Alol Hls] FEAY 2 MRS ol S5 AL Holmz, EALR, tadde] 2% @ =9
o9
[e)

of f857 AHgE £ 9ee ¢ & A
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