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[0200]
(02011 FZ+A 1 A4
[0202] 1) 8,9-U3|=2-4H-Alo]ZZHEH def |HHE# (8,9-Dihydro-4H-cyclopentaldef phenanthrene) 2] 4

[0203]  Par ®F$7] (Par reactor bottle)ol] 4H-AFo]EZHEHdef]HIFEX 10.0 g (52.6 mmol)3} 5% Pd/C (8.40 g)
EtOH 70 mL 591 ¥ 4SS 40 psi® FASIHA] 204 24A1%F 5t wyksiln), vbs T8 5 A7) 6
|5 st &vlE Fdste] Wale]l HAHE 8,60 g (& 85.0 B AU}

o
=
©o
o

[0204] 2) 2-H 21 -8 9-U] 3| =2 -4H-Alo]| FEHE}H def | GEH (2-Bromo-8,9-dihydro-4H-
cyclopentaldef ]Jphenanthrene) 2] §H43
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[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

SIHS3d 10-2013-0117449

8,9-1) 8| = 2—4l-Alo] 22 et def |HFEA 8.5 ¢ (44.2 mmol)S CCl, 80 mLoll 591 3 0 °C oA Br, 7.1 g

8
(44.2 mmol)& HAH3] A7hgit}. 7] wbg &AS A2olA 423 b Wkl Foll 10% Na,SO; &9 7}s)

I f715E FEEth. Rolxl fU1ES ntavlgAdolER Axstn &ujE Fde $ol n-Hito® AA%
Ol'oq ;ﬁl% 9.6 g (‘/l: 80 % e 1:/\/\1:}'

3) TA lag A

2-B 2 12-8 9-U]3| = 2-4H-Alo| 2 HEH def |HFEA 9.3 g (34.3 mmol)Z o-F =234 (o-Chloranil) (8.8 g,

36.0 mmol)<S Xylene 70 mLel] ¢l

= &uE st doXl ARE
H

E dg. A e

F 110 C oA 7247 Bt wuksglh. 37 g e Loz 43
2 Agbay AzvhEady 2 Fe) gAlste] A la 7.48 g (& 81
NMR 3} MS/FABE &3l &1l th. CisHoBr : calc. 267.99, found 267.97

' NVR (CDCly, 400 MHz) d 7.98(2H, s), 7.79(2H, s), 7.73(2H, s), 6.94(dd, 1H), 4.28(2H, s)

4) TA 19 #4

rlo

A 1a 7.3 g (27.1 mmol), ¢-BuOK (73.2 g, 216.8 mmol) 223 HMPA 60 mL = DMSO 60 mLol| *so]ir 2
oA 147 Eob mubaldnh, A7) wkS golo] CHI (30.6 g, 216.8 mmol)S 0 C oA HHS =r}sta 305

, B 40 nL & 7Fetar dshelE 70 ol 2 3W FESIGTH. Kokl {175 gl E

5
k-
stal WS Zhsle] Aol AFES AY7AH IEvEIHY R By AAse] 704 16.3 g (¢
[e3]

. AAE FgES 'H NVR I} MS/FABE &E3& &213tt}t. CyllisBr @ calce. 296.02, found

' NIR (CDCl3, 400 MHz) d 7.98(2H, s), 7.79(2H, s), 7.73(2H, s), 6.94(dd, 1H), 1.93(m, 6H)

Z7HA 2 §A o
1) 2,6-t| 1.2 2 -8 9-U] 3| = 2-4H-Alo]| E 2 e} [def |HFE A (2,6-Dibromo-8,9-dihydro-4H-
cyclopentaldef Iphenanthrene) ] 4

o

7] =204 1 34 20014 Bry, (14.2 g, 88.4 mmol) & A3 AL A=, A7) 704 1 34 29 59
o

o s dlo] AR 3.9 g (58 57 9 I,

o

2) FA 2a9] A

A7) Z7HA 1 3 30A] 2-H 2 R-8,9-
Z-4H-Ato| S 2 HAEH def |HFEA S ALE
ZHA 22 6.8 ¢ (78 80 %S A, AAE FIFELS H NMR 7 MS/FABS E3 &stgt}. CiHgBrs, : calc.

= _m
It
A
B
T
>
>
X3
o
il
ré'-l',
=
[N
@

345.90, found 345.92

' NIR (CDCly, 400 MHz) d 7.98(2H, s), 7.79(2H, s), 7.73(2H, s), 4.28(2H, s)

3) F4 29 &

o,

71 FA 1 FA 4o FA 1a Bl FHA 2a 2 AR AS AlQdstale, 7] FHA 1 4 49 5
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[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]
[0231]

[0232]

[0233]

[0234]

SIHSd 10-2013-0117449

]

)3t WHo R dlo] F7HA 2 5.8 g (& 79 9 AU, AAE FTES U NR I NS/FABS Fa 2189
t}. CysHgBrs : calc. 345.90, found 345.92

' NIR (CDCl5, 400 MHz) d 7.98(2H, s), 7.79(2H, s), 7.73(2H, s), 1.93(s, 6H)

A 3 A4

1) 2-B 2R -Alo]ZFZHE}Hdef |HFEA-4-2 (2-Bromo-cyclopentaldef Iphenanthren-4-one) 2] 43

Z7H4 1a 7.4 g (27.5 mmol)# MnO, 310 g & A 200 nL o] 3591 3 80 C oA 20413 Feb mwkatolch. A

7 g goe Aeow 43

kS g MS o ydle] MnQ, & A A CHCl; (50 mL), THF (50 mL) —L@]aL

ol FHES oECE AAAS ] HHE 3.74

£ M
i
2
L
12
o
of\
i)
>
)

MeOH (50 mL) =& Al# 3k
g (& 48 ©E AUt

2) FAHA 3a9] 4

¢

2-P 2% vl#d (3.05 g, 13.1 mmol)S THF 50 mLel =<1 ¥ -78 C oA ¢t-Buli 15.4 mL (26.2 mmol, 1.7M

in Pentane) & X133 A7ighrh. & SEoA A FQF wet F, 2-HR2H-Ato] Z 2 AEH def | HE -

4-2 3.7 g (13.1 mol)S A3 305 F9k Hrpstam, A7) wbsgAS 78 C oA 308 FF wukg thg

F7FR 3AIRE o Aol awkekivt. A7) vkl &= 4 £ 7hetaL oldotAlHlo]l E 50 nl &= 3W F
M

FH9L. 2okl {7158 HdGAACIER dxda $UE Fude] dold BRFES delaw 2w

3) TAHA 39 A4

Z744) 32 5.4 g (12.3 mol) & oFAEAL 50 mLoll %91 & 0 °C oA 5k 3 al & HHE Hrpsta 247+
Tt RS, 3] HkS Tl A E WA E AqTE I ofAEA B ogkg R Ao FIHA] 3 4.70 ¢
(& 90 DS LA, A JEFES H NIR I} MS/FABE %3 &<2lsA ). CollisBr : calc. 418.04, found
418.05

' NIR (CDCl;, 400 MHz) d 7.22-7.26(m, 8H), 7.70(s, 2H), 7.80(s, 2H), 8.00(s, 2H)

SZHA] 4 A A

1) S3HA 4a9] 34

2-B 2 2-Alo| ZF 2 HEH def | FEA-4-2 3.7 g (13.1 mmol) & <ElZ 50 mLe} THF 20 mLoll =o)L (4-(t]d)
ol ) -gd)-rt v & Hi“}ol‘: 4.55 g (13.1 mmol) & HH3] A7t & 80 C oA 3417+ Fob wuks)
Aok, 7] 93 &S @%Ei §1 & = 30 nL & 7}8Fal IN HCl &S = pH 3-4 Afo]= g+ thg oo}
AEO]E 50 mL 2 3¥ FE3IUTH. Folxl {715 S vlavlgAdo|ER Axsta SulE TSty dojz 3¢

Fee A7l aRvtEddy e e GAste] S04 4a 4.98 g (5 72 9= LA

2) S3HA 49 A
FZHAl 4a 4.98 g (9.43 mmol) & WAl 50 nL o =< & EEFeZvgtEEAL 2,52 nl (28.3 mmol)& A
3 A7bek F 80 C oA 24 &

171 o =
oMAEIO]E 50 nlL = 3W —fﬁ%é}‘ii‘:‘r. Eoldl #7115 vtadlgAddolER Axsta &ujE SHste] Aol
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[0235]

[0236]
[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

SIHS3d 10-2013-0117449

7ES ddolagolE-slaoz HAAF ] 7 4 3.9 g (& 70 B A AP FIES H NR
MS/FABE E3l <213} t}h. CaglyeBrN @ calc. 587.12, found 587.12

Ko

H NIR (CDCly, 400 MHz) d 7.97 (s, 1H), 7.84 (d, 1), 7.79-7.78 (m, 2H), 7.63 (d, 1H), 7.51 (d, 1H),

7.41-7.35 (m, 2H), 7.28-7.18 (m, 7H), 7.02-6.98 (m, 2H), 6.88-6.85 (m, 2H), 6.66-6.61 (m, 3H), 6.51-
6.48 (m, 4H)

314 o
D sgE 19 34

A 1 4.5 g (15.1 mmol), H]Z=-v]Hd-4-d-o} 6.40 g (16.6 mmol), Pdy(dba); 0.28 g (0.3 mmol),

EOl

P(tBu); 0.06 g (0.3 mmol) —22]3 NaOtBu 2.18 g (22.7 mmol) & E2ol 70 mL o =<1 3 80 °C oA 447t

Sob W, 47l Mg §o1g MeoR NA F OB 40 ol T lSn ogHE 50 al = 3
FEHYT. Robd #7158 hadEAdolER Axstn $E Fuste]l Qold ARES A A=

el 2
nfEaHY R B AAsle] S3EE 16.10 g (55 75 9)S Ik, AAA FgES H NR I MS/FABE E3)
9}‘:]' C41H31N © calc. 53725, found 537.23

I NIR (CDCly, 400 MHz) d 7.93 (d, 1H), 7.86 (d, 1H), 7.84-7.81 (m, 5H), 7.73-7.64 (m, 9H), 7.62-7.58

(m, 2H), 7.51 (t, 1H), 7.53 (d, 1H), 6.92 (d, 1H), 6.73-6.70 (m, 4H), 1.92 (s, 6H)

2) 3§ 49 4
& 1 FAA vl z-HlHd-4-d-olF tle] (9,9-vHWE-9H-&F L d-2-d)-Hd-o}H& AREE A
= Algfstas, 47 seE 19 9 L WHeR ko] sighE 4 5.45 ¢ (5F 72 ©S AT, A"

shetE-2 H NMR 3 MS/FABE &3l &<laksitt. CasllaN ¢ cale. 501.25, found 501.25

'H NIR (CDCly, 400 MHz) d 7.97 (d, 1H), 7.92 (d, 1H), 7.86 (d, 1H), 7.84-7.80 (m, 2H), 7.67 (d, 1H),

7.56-7.49 (m, 2H), 7.43 (d, 1H), 7.34-7.26 (m, 4H), 6.95-6.84 (m, 3H), 6.68 (d, 1H), 6.53-6.50 (m,
2H), 1.93 (s, 6H), 1.63 (s, 6H)

3) shek= 69 FA

BfBr + @—B(OH) O‘O Br + HN

@

FA 2 5.5 g (14.6 mmol), #d B4F 1.78 g (14.6 mmol), Pd(PPhy), 0.84 g (0.73 mmol) Z12]aL K,CO; 6.05
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[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

ZIHSd 10-2013-0117449

I:J

g (43.8 mmol) < THF 60 mL 9 H,0 40 mL o ¢l 3 80 °C ol 2447+ EoF mubalgich, A7) ubg gol

Ao A3 F B 40 ml S 71sta oEolEl2 50 mL 2 39 FEEAT. Hold §715E viadlgAdsolE
2 Axsa §ujE st folXl IARES Ay d aRvEIgeE 2 GAste] $HA ba 3.92 ¢
(5 72 9 IAY. T3IHA 5a 3.9 g (10.4 mmol), W]HI-4-L-(9,9-t) W E-9-ZF o A-2-L)-o}7l 3.78
g (10.4 mmol), Pdy(dba); 0.19 g (0.21 mmol), P(tBu); 0.04 g (0.21 mmol) z&]3L NaOtBu 1.50 g (15.6

o

mol) & EFA 60 nl o ¥ F 80 C oA 34 B wsAh. 47 0 golg deow 49 F ¥
30 ol 2 7}ek3 oldolEl2 50 L = 39 FEegith. mold x
2urge] Qo ARES AdAe EshEadaz Yo Adsel 3 o

AdE sErES 'H NIR 7} MS/FABE &3l &8t adtt. CsolaoN : calc. 653.31, found 653.

I NIR (CDCly, 400 MHz) d 8.19 (d, 1H), 7.97 (d, 1H), 7.90-7.88 (m, 2H), 7.85-7.79 (m, 3H), 7.73-7.58

(m, 10H), 7.55-7.51 (m, 2H), 7.47 (d, 1H), 7.34-7.30 (m, 2H), 6.94-6.90 (m, 2H), 6.68-6.65 (m, 3H),
1.93 (s, 6H), 1.65 (s, 6H)

H ) d-4--o}ql thAale] (9,9-t)wWEe-9H-ZF 9 dl-2-Y)-(4-1} 3z ehal-1-d-7
)-olul S AR RS XMS}EE, A7) 3EE 19 A FU3 Ho R o 3eHE 7 6.54 g (& 69
i

NMR =} MS/FABE &3l &3k tt. CysllyN ¢ cale. 627.29, found 627.30

H NIR (CDCl3, 400 MHz) d 8.03-8.00 (m, 2H), 7.97 (d, 1H), 7.91 (d, 1H), 7.86 (d, 1H), 7.84-7.79 (m,

3H), 7.72-7.63 (m, 5H), 7.57-7.49 (m, 2H), 7.45-7.41 (m, 2H), 7.35-7.32 (m, 2H), 7.17 (t, 1H), 6.97
(d, 1H), 6.93 (d, 1H), 6.70 (d, 1H), 6.56 (m, 2H), 1.92 (s, 6H), 1.63 (s, 6H)

Aol w#HE-3-9-(9,9-t] & -9H-ZF 2 dl-2- )~ 0} 1S
At HPoR st FFE 8 6.72 ¢ (F& 77 S AU
AAE 3EES H MR 3 MS/FABE E3f &<lstsdt). CylssN @ calc. 577.28, found 577.25

]_

A7) SEE 1 A v 2w -4-Y-olyl T
&3 AS Alstas, 47 s 19 49 =

H NIR (CDCl;, 400 MHz) d 7.98 (d, 1H), 7.93 (d, 1H), 7.87 (d, 1H), 7.84-7.77 (m, 4H), 7.68 (d, 1H),

7.66-7.59 (m, 3H), 7.55-7.49 (m, 2H), 7.46-7.42 (m, 2H), 7.34-7.28 (m, 3H), 7.14 (t, 1H), 6.97 (d,
1), 6.91 (d, 1H), 6.83 (d, 1H), 6.47 (d, 1H), 1.92 (s, 6H), 1,64 (s, 6H)

E 1 &AM v =-vjEd-4-L-o}Fl gile] (9,9-t) ¥ d-9H-ZF 2 dl-2-)-H d-o}Hl1S A3 A
< AQstae, 7] EE 19 34 U WHoR gt FFE 9 6.33 g (FF 67 ) AU, A
N AT}, CusHssN @ calc. 628.80, found 628.81

' NIR (CDCl;, 400 MHz) d 8.07 (d, 1H), 7.93 (d, 1H), 7.87 (d, 1H), 7.83 (d, 1H), 7.67-7.62 (m, 2H),

7.53 (d, 2H), 7.48 (d, 1H), 7.40-7.27 (m, 18H), 7.00 (d, 1H), 6.93 (d, 1H), 6.85 (t, 1H), 6.78 (d,
1H), 6.74 (d, 1H), 6.48-6.45 (m, 2H), 1.93 (s, 6H)

7) e 109 4
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[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

SIHS3d 10-2013-0117449

71 sHE 1 oA vj2-HEd-4-d-okRl gigle] (9,9-292-EF 0 -2-)-Ad OMC’ g RS
ALstns, A7) 3FFE 19 AT A3 FHoR so] 3FE 10 6.50 g (58 69 )< Ak, AAHE 3}

-
rlr

FES HNR 3 MS/FABE E3 &Ittt CusllN ¢ cale. 623.78, found 623.80

' NIR (CDCly, 400 MHz) d 8.05 (d, 1H), 7.99 (d, 2H), 7.83 (d, 1H), 7.79 (d, 1H), 7.73 (d, 2H), 7.67-

7.61 (m, 4H), 7.53-7.51 (m, 1H), 7.43 (d, 1H), 7.41-7.35 (m, 4H), 7.31-7.26 (m, 2H), 7.01-6.93 (m,
6H), 6.85 (t, 1H), 6.52-6.49 (m, 2H), 1,93 (s, 6H)

8) 3= 169 A

A7) FEE 1 Ao FA 1 tiale] FZHA 38 AREsta, vlz-v|dd-4-d-olyl tiile] (4-FF Q-9
D)-(9-d-9H-7HE-3-Y) o1& AFSS AL AQstae, A7l S3E 19 4 sdg HoeR Sl
e 16 7.51 ¢ (€ 72 ©S 4yt AP FJUES " NVR F} NS/FABE 3 91519t} CsiHsFN, -

calc. 690.25, found 690.23

'H NMR (CDC1s, 400 MHz) d 8.21 (d, 1H), 8.07 (d, 2H), 7.93 (d, 1H), 7.85 (d, 1H), 7.81 (d, 1H), 7.74-

7.69 (m, 5H), 7.66-7.55 (m, 4H), 7.52-7.47 (m, 6H), 7.25-7.19 (m, 2H), 7.11 (d, 1H), 6.91 (d, 2H),
6.85-6.80 (m, 4H), 6.53 (t, 1)

471 e 1 A0l BlAa-R I d-4-d-okrl il Hlud-4-d-(9-H 2 Rl-1- A -OH-7bE-3-d ) ol &
ARERE RS AlQstals, A7) e 19 A sdd MRl ® Sho] 8ehE 17 7.05 g (& 69 )& DA

4.@@%1ﬂ§%%1 R 2} MS/FABE &3l €13t t). CalaeNs @ calc. 676.29, found 676.30

'H NMR (CDCly, 400 MHz) d 8.23 (d, 1H), 8.06 (d, 1H), 7.91 (d, 1H), 7.84 (d, 1H), 7.78 (d, 1H), 7.72-

7.65 (m, 5H), 7.61 (d, 1H), 7.55-7.47 (m, 7H), 7.43-7.25 (m, 7H), 7.16 (d, 1H), 7.05 (d, 1H), 6.98 (d,
1H), 6.81-6.77 (m, 2H), 1.92 (s, 6H)

10) 3}stE 189 A

A7) S 1 GAelA Wz s -4-2l-ol tlAlo] (9,9-T W E-0H-Z 2 al-2-2) (73 DM ] ol
E-10-d)-oll S A&t AL AQstas, A7) IgE 19 AT U WHoR sl IgE 18 6.82 ¢
(8 63 S Art. AR FFES H NR 3 MS/FABE 3] 5215+t ColyoN, © cale. 716.32, found

716.33

H NIR (CDCly, 400 MHz) d 8.28 (d, 1H), 8.15 (d, 1H), 8.07 (d, 1H), 7.91 (d, 1H), 7.85 (d, 1H), 7.80-

7.76 (m, 3H), 7.71-7.65 (m, 4H), 7.61-7.56 (m, 5H), 7.49-7.38 (m, 4H), 7.33 (d, 1H), 7.25-7.21 (m,
2H), 7.05-7.00 (m, 2H), 6.94 (d, 1H), 6.86 (d, 1H), 1.93 (s, 6H), 1.63 (s, 6H)

11) shek= 219 &4

, 371 sk 19?9 e ¥yeR o}cﬁ 5} % 21 4.71 g (&%
70 %)% AATE. AEE FES H NR 3 MS/FABE E3ll &lat3ith. CallssN, 1 cale. 726.30, found 726.31
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[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]
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H NIR (CDCl5, 400 MHz) d 8.11 (d, 1H), 7.92 (d, 1H), 7.80 (d, 1H), 7.72-7.65 (m, 4H), 7.61 (d, 1H),

7.57 (t, 1M), 7.52-7.46 (m, 4H), 7.42-7.31 (m, 8H), 7.16 (d, 1H), 7.02 (d, 1H), 6.98-6.92 (m, 4H),
6.84-6.81 (m, 2H), 6.68-6.63 (m, 3H), 6.57-6.52 (m, 4H), 6.48-6.45 (m, 2H)

12) 33E 229 A

A7) SEE 21 AN U-(3 ol e)-sd)-nt 1l % BEwlol= tiale] (4-(9H-7hulE-9%)-5d)-vt
U4 HErlol=g Aga, HlZ-uldd-4-U-obyl TjAle] W d-4-A-p-EP-oln e AET RS A9
B, 7] SHE 210 G BAW PHOR Sto] FE 22 4.83 ¢ (FF 68 D2 AUk WY FFEL

' NVR 7} MS/FABE &3l &8k adtt. CssluoNs : calc. 764.32, found 764.33

H NIR (CDCl;, 400 MHz) d 8.11 (d, 2H), 7.91 (d, 1H), 7.84-7.82 (m, 2H), 7.78 (d, 1H), 7.73-7.65 (m,

5H), 7.62-7.45 (m, 7H), 7.41-7.38 (m, 3H), 7.35-7.28 (m, 4H), 7.20-7.18 (m, 2H), 7.04 (d, 1H), 6.83-
6.79 (m, 4H), 6.67-6.64 (m, 2H), 6.61-6.57 (m, 3H), 2.30 (s, 3H)

14

,_.
w
L
%
il
0o
=
o,
b

471 e 21 @Al (4-(Halldetr m)-sd)-rtavlEg BEefo]= diilel (4-(9-UZeE-1-U-10-3d-

JFETA))-vI2UlE BEvlo|=g AREshal, HlA-H|Ed-4-d-opnl bl feld-olils ARSRE A Al9ls)
=, 7] sghE 210 94 T WHeR sho] e 24 4.65 g (& 76 0)& AU AEE =

' NMR 7} MS/FABE &3l &8t adtt. CelyN @ calc. 811.32, found 811.34

rlo

I NIR (CDCly, 400 MHz) d 7.95-7.91 (m, 3H), 7.82-7.75 (m, 5H), 7.64-7.60 (m, 2H), 7.57-7.54 (m, 2H),

7.47-7.38 (m, 5H), 7.32-7.27 (m, 3H), 7.21-7.13 (m, 8H), 7.08 (t, 1H), 6.97 (d, 1H), 6.86 (t, 2H),
6.79-6.75 (m, 2H), 6.66-6.63 (m, 2H), 6.58 (t, 1H), 6.53-6.50 (m, 4H)

14) 33E 259 A

A7 &EE 21 FAOA U-(dddolu|n)-Hd)-vrlavlg HEulol= il (9,9-t)dd-9H-ZF
d)-vladlE BRufo|=E AMESta, Hl2-HEld-4-d-olyl tiile H]Za-HHd-3-d-o}7S A8t
QstaE, 47 SFE 219 AT FAE W om o FFE 25 5.19 g (55 72 9)S AUt A
1

FE2 HNR 7} MS/FABE F3ll &lstglth. CoollysN @ calc. 777.34, found 777.34

ox X fo
i oto

foi A,

H NMR (CDCly, 400 MHz) d 8.02 (d, 1H), 7.89 (d, 1H), 7.82-7.77 (m, 4H), 7.69-7.59 (m, 11H), 7.55-7.51

(m, 2H), 7.46-7.43 (m, 3H), 7.36-7.27 (m, 8H), 7.12 (t, 2H), 6.87 (d, 1H), 6.65 (t, 1H), 6.53-6.50 (m,
2H), 6.35 (d, 1H), 1.52 (s, 6H)

15) 33E 269 A

471 shghE 21 @AM (4-(Hel ot e) -3 d)-vtavls BErfol= tiild] (-tjlzAMdd)-vtavg B
Zupol=g ARGSRal, H|Z-HHd-4-d-obdl diilel MFd-3-24-(9,9- M E-9H-&F 2 7l-2-d) oS AR

A AlLstaie, A7) stehE 269 $A AR W oR dto] SghE 26 5.24 g (5E 70 S AU

%@%1ﬂ%%%IHWRﬂMWM%%%ﬂ1Qﬂﬂﬁq.%ﬁmsiwk.%?%,Mmdwfﬂ

I NIR (CDCl;, 400 MHz) d 8.23 (d, 2H), 7.98 (d, 1H), 7.95-7.90 (m, 2H), 7.85-7.78 (m, 3H), 7.76 (d,
M), 7.71-7.56 (m, 8H), 7.49-7.46 (m, 1H), 7.42-7.29 (m, 11H), 7.22 (d, 1H), 7.18 (t, 1H), 6.99 (d,
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[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

[0295]

[0296]
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1), 6.86 (d, 1H), 6.64 (t, 1H), 6.47 (d, 1H), 1.62 (s, 6H)

16) §}6Lt1 28-4 zﬂ}ﬂ

47 SHE 1 FANA 1) d-4-d-ob Al (9,9-T) 5 -0l F -0 7-2-9)~[4- (95 I-9Hi-7h e B
3-)-sd |-okul e AHgR AL ASIE, 47 AT 19 G4 SAT PHOR sol SFE 28 7.07 g

: calc. 742.33, found

tjo
ne
32,
ul
ox,
oX,
it}
ot
¢
o
rlo
jon ]
=
=
=~
i)
=
L
o
=
oo
it
ol
Job
r o
_0|L
38
o
(@)
=
=

T8 63 %

742.35

'H NMR (CDC13, 400 MHz) d 8.23 (d, 1H), 8.16-8.14 (m, 1H), 7.87-7.80 (m, 3H), 7.76-7.67 (m, 6H), 7.62-

7.57 (m, 5H), 7.51-7.39 (m, 5H), 7.36-7.30 (d, 2H), 7.23-7.19 (m, 2H), 6.98-6.93 (m, 2H), 6.79-6.75
(m, 3H), 1.94 (s, 6H), 1.63 (s, 6H)

E 1 FAA Alza-nldd-4-L-opl tiale] ¥ 2-(9,9-Us| d-9H-FF L #-2-Y)-o}7& 283 A
I, AV FEE 19 A 58 HHo R o IFEE 29 6.25 ¢ (FF 67 S Ayt AR

SIetE2 H NMR 2 MS/FABE Eall &2lstglth. CullyN @ calc. 617.31, found 617.30

H NMR (CDCly, 400 MHz) d 7.96 (d, 2H), 7.92 (d, 1H), 7.85 (d, 1H), 7.82 (s, 3H), 7.72 (d, 1H), 7.67-

7.60 (m, 3H), 7.52 (d, 1H), 7.37-7.31 (m, 4H), 7.00 (d, 1H), 6.91 (d, 2H), 6.70 (d, 2H), 1.92 (s, 6H),
1.63 (s, 12H)

A7 33E 1 FAdA vl z-nlEld-4-d-olql el ol 20(9ﬂé9Hﬂw+%owopuL4%
3 A g W o= o] E3E 34 6.10 g (58 63 9L AT},

Aelsta=, A7) shge 19 9% T4
1

@ﬁ%iﬁﬁﬁﬂHWRﬂMWMﬁi%'Qﬂﬂ%ﬂ.@%ﬂﬁimm.MQ%,MmdMQ%

H NIR (CDCl;, 400 MHz) d 8.22 (d, 1H), 7.92 (d, 1H), 7.85-7.82 (m, 2H), 7.75-7.72 (m, 2H), 7.68 (d,

), 7.66 (d, 1H), 7.63 (d, 1H), 7.57-7.49 (m, 6H), 7.46-7.37 (m, 3H), 7.35-7.25 (m, 5H), 7.07-7.03
(m, 2H), 6.97 (d, 1H), 1.93 (s, 6H)

19) 3= 359 A
A7) e 1 FANA Bl 2-HHd-4-D-o}dl Al (4-FHaE-9Y-#d)-[1,1" ;3" ”Hﬂé5 -d-o}nl
%Aﬁﬁkﬁ%ﬂﬂﬂﬂ%uwﬂﬂ@%lﬂéﬁﬁ%%eﬂ mﬁié@%ﬂﬂ“357%g( 5S4

. AdE sRHES 'H NIR 7} MS/FABE &3l &8k dtt. CslaNs © calc. 702.30, found 702.31

32

H NMR (CDCly, 400 MHz) d 8.11 (d, 2H), 7.94 (d, 1H), 7.88-7.79 (m, 6H), 7.73-7.69 (m, 2H), 7.65-7.56

(m, 5H), 7.48-7.40 (m, 8H), 7.37 (d, 1H), 7.28-7.23 (m, 2H), 7.03 (d, 2H), 6.99 (d, 1H), 6.89-6.85 (m,
2H), 1.92 (s, 6H)

-

shehE 1 oA mlza-nlsd-4-d-oprl djilell ]/\_(4_7}3}&_9_01_31]@)_o}mg AR AS A9)E
| 33hE 19 0 LT o R ste] sgE 36 7.13 g (58 66 )= AT AHE FE

o o
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[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

[0309]

[0310]
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' NVR 7} MS/FABE &3l &8k adtt. CsllaN; ¢ calce. 715.30, found 715.32

H NMR (CDCly, 400 MHz) d 8.11 (d, 4H), 7.93 (d, 1H), 7.87 (d, 1H), 7.83 (d, 1H), 7.70 (d, 1H), 7.59-
7.49 (m, 13H), 7.43 (d, 1H), 7.37-7.33 (m, 4H), 6.95-6.92 (m, 5H), 1.94 (s, 6H)

R ol oh] Gl (e 3,201 1Yol )Wl =
& Asltne, 47 BFE 19 G FAT PUOR o] HFE 37 5.31 g (F& 61 92 Y
l

Ao, AAE FEES H NMR I MS/FABE %3 3H13tdtt. CuHogNy ¢ cale. 576.23, found 576.23

H NIR (CDC1s, 400 MHz) d 8.71 (d, 1H), 8.31 (d, 1H), 7.92 (d, 1H), 7.85-7.81 (m, 2H), 7.79-7.73 (m,
2H), 7.58-7.51 (m, 3H), 7.47-7.36 (m, 8H), 7.01-6.93 (m, 3H), 6.63 (d, 1H), 1.92 (s, 6H)

5 1 Ao vz-nlgd-4-d-o} thalell N N-t]-[4-(N,N-t]ddo}r]im)-Hd]-o}u& A&k A
=, A7 FFE 19 A TUs How slo] FIAE 41 7.07 g (FE 65 NS A

SIetE2 H NMR I} MS/FABE F3ll &lstsltt. CslyNs o cale. 719.33, found 719.34

I NIR (CDCly, 400 MHz) d 7.92 (d, 1H), 7.86 (d, 1H), 7.81 (d, 1H), 7.68 (d, 1H), 7.53 (t, 1H), 7.43
(d, 1H), 7.28-7.23 (m, 8H), 7.02 (d, 1H), 6.96-6.87 (m, 12H), 6.58-6.55 (m, 8H), 1.95 (s, 6H)

71 BgE 1 @Al Hlz-nsd-4-d-olRl dialell N N-H]-[4-(N, N-t] # d o] ) Hlsd]-opS AR
A AQfstas, 471 3= 19 49 U WHeR St 3ehw 42 8.30 g (78 62 B)& AU, A4
© HNWR 3 NS/FABS ) 21819t} ColoNs © calc. 871.39, found 871.40

o)
o
e

H NIR (CDCl;, 400 MHz) d 7.94 (d, 1H), 7.86 (d, 1H), 7.83 (d, 1H), 7.70-7.62 (m, 9H), 7.54 (t, 1H),

7.48 (d, 1H), 7.35-7.30 (m, 8H), 7.17-7.13 (m, 4H), 7.02 (d, 1H), 6.96-6.91 (m, 4H), 6.83-6.79 (m,
4H), 6.56-6.52 (m, 8H), 1.92 (s, 6H)

24) s}3tE 439 4

371 ﬂﬁa 1 #AdolA vlz-ulsd-4-d-obql djle] N4 -[1,17 -¥]sd]-4-L-N4 Nd-t] | d-[1,1 " -1 7
d]-4,4 7 -goll & ALESE AL AYstas, 7] S3FEE 19 %Wﬂr TS WHo R 3o ﬁ‘rf&g 43 6.81 g
(8 62 9)S AT AAE FFES H NR I MS/FABS S8 Helaigict. CsatlyoNs @ calc. 704.32, found

704.33

H NMR (CDCly, 400 MHz) d 7.93 (d, 1H), 7.87 (d, 1H), 7.86-7.82 (m, 3H), 7.75-7.71 (m, 2H), 7.70-7.60

(m, 8H), 7.55 (t, 1H), 7.48 (d, 1H), 7.37-7.32 (m, 4H), 7.06-7.02 (m, 2H), 6.93 (d, 1H), 6.89-6.85 (m,
2H), 6.81-6.73 (m, 4H), 6.62-6.58 (m, 4H), 1.95 (s, 6H)

25) 3}3+E 459 A
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[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

[0324]
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71 sEE 1 A Bla-nEd-4-d-okl diAlel] N4 N4

-g-1-yz gy d-N4-Hd]-[1,1 " -v]=Fd
4,47 -toll S A3 AL ALstas, A7) FFEE 19 4G FUs Yo

Eias! 5}‘6]—‘3 45 7.37 ¢ (‘F
& 67 ©S AAT. AAY FFZS H NR 3 NS/FABE F8l AT, Collls ¢ cale. 728.32, found
728.32

' NIR (CDC13, 400 MHz) d 8.16 (d, 1H), 8.11 (d, 1H), 7.87 (d, 2H), 7.75 (d, 1H), 7.68 (d, 1H), 7.63

(d, 1H), 7.52-7.41 (m, 11H), 7.35-7.25 (m, 4H), 7.12-7.07 (m, 2H), 6.97-6.93 (m, 2H), 6.88-6.83 (m,
3H), 6.79-6.75 (t, 1H), 6.66-6.63 (m, 2H), 6.59-6.56 (m, 2H), 1.93 (s, 6H)

471 BeE 1 Sl Hla-ndd-d-d-obdl iAol 47 —(9H-7PkE-9-)-N-#d-[1,1 " -n]sd ]-4-o &
AR Ae Alelstals, 7] seE 19 A edd W oR sho] 349k 47 6.63 ¢ (TE 70 %)g A

ﬂ.@ﬁ%lﬂ%%%]HWRi}MWM%-%ﬂ<§ﬂaﬁq.Qﬂﬂgimk.G%ﬂTfmml&&%

'H NIR (CDC1s, 400 MHz) d 8.12 (d, 2H), 7.94 (d, 1H), 7.87 (d, 1H), 7.83 (d, 1H), 7.79-7.75 (m, 2H),

7.71-7.65 (m, 5H), 7.61-7.56 (m, 8H), 7.48-7.43 (m, 2H), 7.15-7.10 (m, 2H), 7.04-7.01 (m, 2H), 6.83-
6.79 (m, 2H), 1.93 (s, 6H)

27) 3stE 489 A

371 Bgte 1 @olA Hla-H s d-4-d-opwl tialel] NNN° N7 - Edte d-9H-7iE-3, 6-t ol RIS AR
A& Agstals, 7] B9E 19 § edT PHoR st BE 48 7.48 g (7F 69 b= AT A

d 3¢ES H MR 7 MS/FABE Fa &stlth. CallaoNs - cale. 717.31, found 717.32

'H NMR (CDCly, 400 MHz) d 8.17 (d, 1H), 7.95 (d, 1H), 7.838 (d, 1H), 7.79 (d, 1H), 7.68 (d, 2H), 7.56-
7.52 (m, 3H), 7.41 (d, 1H), 7.25-7.19 (m, 9H), 6.88-6.82 (m, 6H), 6.63-6.60 (m, 8H), 1.95 (s, 6H)

28) 3}3HE 499 A

371 5 6 FAdA dlld F4t dialel B-(4,6-t]#d-1,3,5-Eg|o}zl-2-¢)-
(9,9-tde-9H-ZFQ dl-2-d)-o}7l thle] tdd-o}u S AFEE AL A9}
A3 W o R Flo] 3= 49 5.40 g (% 60 S AU, AAE FFES H MR I} MS/FA
atdt, CyHaN, @ calc. 616.26, found 616.27

oo
mlm
:?1:1'
Job

o]

'H NIR (CDCl;, 400 MHz) d 9.22 (s, 1H), 8.80-8.77 (m, 5H), 7.83 (d, 1H), 7.65 (t, 4H), 7.56-7.52 (m,

4H), 7.29-7.25 (m, 4H), 7.01-6.95 (m, 3H), 6.62-6.58 (m, 4H), 1.94 (s, 6H)

29) 33t=E 509 A4

7] SR 6 FAAA A A Aol 39D BAe ALgsa, ) d-4-21-(9,9-t W D-0H-F T 0. q-2-
)-ohl thale] I -1-A-s Dok e SR AL Asjeha, 7] SR 69 PN AT PHoR

slod B1eHE 50 4.72 ¢ (7% 63 D)< Ak A FFES H NR I NS/FABS F3] 23R Th, CogllgN, -
calc. 512.23, found 512.25

'H NIR (CDCl;, 400 MHz) d 9.03 (d, 1H), 8.69-8.67 (m, 1H), 8.11 (d, 1H), 8.06 (d, 2H), 7.86 (d, 1H),
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[0325]

[0326]

[0327]

[0328]

[0329]

[0330]
[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

[0338]

[0339]
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7.50-7.39 (m, 6H), 7.37-7.34 (m, 3H), 7.15-7.11 (m, 2H), 6.91 (d, 1H), 6.89-6.86 (m, 2H), 6.53-6.50
(m, 2H), 1.93 (s, 6H)

AA 1

==+ FY(corning) 15Q/cm (1200A) ITO 2 7]#E 50mm x 50mm x 0.7mm=Z7| 2 ZEpA] olAxzg <&
AL £FE ol &t 4 5 B¢ 25T AAFE F, 308 B ALqHAE FASEL 2FE =FAA MASE
3 JAFF2AgA e o] fFE7IE AX|SHST.

FYPZ oA FA o A 2-TNATAZ ¥ F23lo] 600A
_% z

2} 5
30049 AR AF FHe] A5

A7 AFFESE AR FA9 HA 3 T 2EQ 9 10-di-naphthalene-2-yl-anthracene(©]3}, DNA)I} A
FY THER FA9 3= 4,4'-bis[2-(4-(N,N-diphenylamino)phenyl)vinyl]biphenyl ©]3}, DPAVBi)S =
ZFH] 98 1 22 FA] FEsle] 300A9 FAR WFTE FAAIAUT.

2-THATA DHA DPAMHI
oJofAl A7) BT Ao HMAFEZTOR AlgyE 30049 FAR FERS £, o] AAFET FEdd =S}
a5l LiFE AAFAFTOE 10A9] FAZ F3sta, AlE 3000A (= dA=)o FARE 2T F3 st

LiF/Al A=S @4de=2X f7] A 23 228 Ax sl

o] 2 AFLE 50mA/croll A 5 At 5.63V, W3 % 2760cd/mrol i, W EELS 5.52cd/Ao) L wkzh &
W (hr @100mA/crt) & 324417+ YEMIATE.

AN 2

Ae5ES A A7) 3EE 6 Al 3FgE 175 o83 AL AYsus, AAld 13 T3 & F7]

o] A= AFLE 50mA/croll A TS 5.67V, WG I % 2745¢d/mo] L, WY EEL 5.49cd/Ao) T ¥k S
W (hr @100mA/crt)& 293417+ VeI T,

]

Berss B4 27 3EE 6 Ul sE 21s o8 AS Alstas, AAd 13 dsA st {71

o] 2AE AFUE 50mA/crrll A TEAY 5.79V, BF % 2770cd/mro)al, WF &L 5.54cd/A0)al W &
o (hr @100mA/crt)& 307A17HS YJERQI T},

A 4
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[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

[0348]

[0349]

[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]

[0358]

[0359]
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ol 7

3L~ 2~
HAETE e

EL &=

ofj
o

A A7) 31E 6 thal 3HEHE 26
Azt
o] Azt AFUE 50mA/croll Al -5t 5.58V, WF 3% 2560cd/mo]
w(hr @100mA/crt) & 297X 78 e QATE.

Aelstal=, AAld 13 sl kel 7]

o

il

k1

T

i
fol
o
rlo
ol

, 23 .12cd/Ao) oL wkE <=

2 Ae] 5

v

erds 344 47 FeE 6 Al ke 355 ol&d Ae Alelstals, Al 13 B kel 7]

EL 225 A&,

ofj

i

o] A= AFLE 50mA/croll Al F5 St 5.82V, P % 2780cd/melal, ¥F EELS 5.56cd/Ao]aL wH S
o (hr @100mA/crt)2 317X 7+ LFERASLTE.

2 A el 6
Aerds D44 47 stehe 6 Al SEE 41S o] &3 AS AlQlstares, Al 13 L8 sk #7]

EL &=

il

A &),
o] 2744 AFUE 50mA/crol A TEAY 5.56V, 3 3% 2805¢d/m o]
W (hr @100mA/crt) & 2684178 LEFQATE.

k1

T

&
fol
o
rlo
o

, 23 .6lcd/Ao)aL Wk <=

2 A6 7
AerEs D44 47 sekE 6 Al SE 455 o] &3 AS Alflstares, Al 13 L8 sk #7]

EL 225 A=t

o] 2A= AFUE 50mA/croll A At 5.43V, 233 3% 2835cd/mrelal, WE &S 5.67cd/Aola Wk
= (hr @100mA/cr)& 3564175 YERAATE.

AA e 8

AErds FAA A7) s3HE 6 WAl SekE 485 o83 Zs Alfstare, A4 13 sdsA sk {7
EL 225 A=t

o] A= AFHUE 50mA/criol A TEAY 5.62V, BF 3% 2670cd/molal, 3 E8-S 5.34cd/Ao)ar Wk

o (hr @100mA/cm)& 32241 7+S YEM T},

PADS ol 9

ATrEs AN A7 FFE 6 Al FFE 495 o83 AS Addstae, HAAd 13 s9EA st {71
EL 245 Az

o] 2xE= AFLE 50mA/croll A 5 A 5.37V, HF I 2575cd/molar, W FEE 5.15cd/Ao) L vk}

o (hr @100mA/cm)& 215417+ YEM 2T},

Hlad 1
AFTES A A7) 8EgE 6 Al FA9 B4 4,4 -0 AN-(1-y=ZE)-N-g ot ]8]Hd (] 5}, NPB)
o]-&3 AL Aeletas, AAld 13 L&A skl #7] EL 225 A&

o] 2AE= AFLE 50mA/croll A 5 At 7.35V, HF % 2065cd/molar, W FEE 4.13cd/Ao) L ¥k} &
o (hr @100mA/crt)& 14541 7+S LFERA QLT
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[0360]
[0361]

[0362]

[0363]

[0364]
[0365]

[0366]

[0367]

[0368]
[0369]

[0370]

[0371]

SIHSd 10-2013-0117449

NPB
Blae 2
AE3TES A A7) 3= 6 "al 349 EHQ StE 52 o] &% AS ALstae, Al 13 sY3tA
sto] £7] EL &AHE A =gt
o] A= AFUE 50mA/croll Al =4 6.87V, THF 3% 2 340cd/mrolal, WF 8L 4.68cd/Aolar Wk
™ (hr @100mA/cii)-& 220~ 7FS YER AT,
0 Ni
52
Hlae] 3
AE3TES A A7 3= 6 Uil 349 EHQ sgtE 53 o] &3 AS ALstae, Al 13 sYstHA
sle] 67 BL 2AE A7 &)
o] &A= AFEE S0mA/crell A TEAG 7.12V, EF 3% 2,105cd/mear, g EE 4.21cd/AolaL W
< (hr @100mA/cif)-& 132A17HS e AT},
53
Zy Aol A~z EA F £ ARE gokste] 1 19 YERAT.
F 1
ATFEs A | Fe5dd | AFEE = ag kAl | gk (hr
AR V) (wA/cri) (cd/m) (cd/A) @100mA/ cr)

AA 1 313HE 6 5.63 50 2,760 5.52 = A 324 hr

AA 4 2 33E 17 5.67 50 2,745 5.49 2 A 293 hr

2A) 4 3 33 E 21 5.79 50 2,770 5.54 2 A 307 hr

AAA 4 4 33E 26 5.58 50 2,560 5.12 2 A 297 hr

24 5 313t & 35 5.82 50 2,780 5.56 2 A 317 hr

AAX 4 6 33E 41 5.56 50 2,805 5.61 2 A 268 hr

2 7 313t & 45 5.43 50 2,835 5.67 2 A 356 hr

AAA 4 8 33 48 5.62 50 2,670 5.34 A 322 hr

2A) 4 9 3}3t&E 49 5.37 50 2,575 5.15 2 A 215 hr

Hlae] 1 NPB 7.35 50 2,065 4.13 2 A 145 hr

vl 2 3135 52 6.87 50 2,340 4.68 = A 220 hr

Hl3ef 3 3}3E 53 7.12 50 2,105 4.21 2 A 132 hr
Hodtdo] o]3k sleld] 19 FRE VA= FFEES AT 745 ARE AFEI A3, 257 349 EHQ

gdE 53 1-V-L A4S Uehdgla, 53] #9704 a3
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patsnap

C07D403/12 C07D277/66 C07D213/38 C07D487/04 C07D491/16 CO9K11/06 C07D251/24 CO7D209
/86 C07D413/04 C07D401/14 C07D235/06 C07D403/14 C07D471/04 HO1L51/5056 C07D403/04
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