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STk, Whs FE F, THITE AFS H, vgEFZ2ve(dichloromethane) &2 f7158 FE319Y. vl
vl Ado]E(magnesium sulfate)® AXAIA oJ34g &, SmjE FEAZT. o|F AHAZvEIHIE F
ko] 4-(t)Fldo}m) ) Wl = kv 5} o] = [4-(diphenylamino)benzaldehyde] 1.549 g(5& = 69.3%)S 53190},
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[0098]

[0099]
[0100]

[0101]

[0103]

[0104]
[0105]

[0107]

[0108]
[0109]

SEE36] 10-1880286

Al 1=(2): gl @d-(dedotr] ) ) e EAFY 0| EL] §A

Q am >
Q/ ®Yo RS (fj u OH P08, (j ©\/P0(0Et

7] AA 1-(D) A 53 4-(tddoln| )il =& dslo]= 0.5
o] = (sodium borohydride; 4.0 eq, 7.32 mmol)E ¥H2 &7]0|
3

0Q
~~
—
o
@
o
—
o0
&
=
=
S
)
B~
niﬂ
o [T
HU
ol
ol
2

2 13 nlE ¥ SgEEs &AL H, 8TAA 3 ARt E¢t @ s = i, d

o] &7 &7]e ¥hE §ME Hi wAZl FH, oE ofA|E|o] E(ethyl acetate)E ©]&3t F715ES FE3
ok mtavle AFEO]EE ol &dte] WERAIA A3E & {uE FEAZT. olF AdIARmEIRAE Fo)
F59 9g= (1.0 eq, 6.45 mmol)S ¥ &7]d ¥a ¥ Az ¥, darvtAE ARt EddE =
23}o]E(triethyl phosphite; 2.0 eq, 12.89 mmol)E& 7] ¥Wkg &7]o] ¥i WHAIZl F 0CZE 9.
olo] 2™ (iodine; 1.0 eq, 6.45 mmol)& 7] Wh& &7]d Wi, 30 & &<t WA H, A2oA 12 Az
¢ WHAIATH Wb 5 F, IF $H SRE S SFES S50, FRTFE AH Z A" oA
Adolr ) Fd)Me  EAFolE

O|EE o]&sle] FE3t1 AHARmEIYIE ke teld4-(d
[diethyl(4-(diphenylamino)phenyl)methylphosphonate] 2.024 g 79.4%)S 53
1H—NMRI 7.15 (m, 14H), 4.10 (q, 4H), 3.13 (d, 2H), 1.36 (t, 1H), 1.32 (t, 5H).

AAY 1-(3): 2-H 259 9-T]o| &-7-010] Q. & -9/FEF o 9] A

KOH
KI

Br Q'O | Bromoethane Br Q‘O :
DMSO

2-H g2 R -7-0}o] © = -9/-ZF 2 Al (2-bromo-7-iodo-9H-fluorene; 1.0 eq, 2.70 mmol), XEElGF Jlo]=ZEAlo]l=
(potassium hydroxide; 4.5 eq, 12.2 mmol), XE}F ofo]Qt}o]=(potassium iodide; 0.1 eq, 0.27 mmol)ZS WH

& 870 ¥Yx ¥ Axst & AAVrAE A, guEAdEAbe] =(dimethyl sulfoxide) 6.39 mLE ST
JFEES &7 H, 10°C°ﬂ/\1 B2 R e (bromoethane; 2.3 eq, 6.21 mmol)S M3 HArtsla 30 2 &
b WHIAIZL H | A A 24 AZF FF WA T, HbE T8, SHTE ol &t nAE ot —? S
I 2AE YER2WES o]83te §IAA FEGlt. AHI=RvEI I dEgs Zﬂﬁﬁo F3 2-1
B2R-9 9-T]o|€-7-0}o] & = -9/-ZF 2 dl(2-bromo-9,9-diethyl-7-iodo-9/-f luorene) 5.2 g(F& = 69.6%)=
S =
AN 1-(4): 2-B25-9 9-To|d-7-E| -0/ FF o o] FA
Pd(PPh3),Cl,
Cul oH KOH
O Ty T e
THF Toluene
Triethylamine
A7) AAE 1-(3) A F5EF 2-B R RE-9 9-T]o]|g-7-0}0] Q T-9FZZ QA (1.0 eq, 1.17 mmol), B]=(E]H
d¥x ) Z&E(11) vZF =289 =[bis(triphenylphosphine)palladium(II)dichloride; 0.06 eq, 0.07 mmol],
T2l (I)o}e] ot}o] =[copper(I)iodide; 0.02 eq, 0.023 mmol]ZS ¥+ &7]d Y AF AX3 & ALrlAs

AP, 2-HEHFE-3-21-2-2-(2-methylbut-3-yn—2-0l; 1.5 eq, 1.76 mmol)S& 7] Hk-§ %7]01] Yy, gE#
slo]= 2 F ¢ (tetrahydrofuran) 18 mL, Ed|ol€oltl(triethylamine) 18 mLE YiL AF2oA 8AIZF &oF wwt
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[0111]

[0112]

[0113]

[0114]

[0116]

[0117]
[0118]

[0119]

g2 % dry FZo]=(Ammonium chloride) &M @i 30 & o A¥AHY. S/

AAT.

= % 8 =
ol st MAHS FH, fIRRHES ogstd FUITS FEIGT.  vladls AYcER ARAA AqFE
T, &uE SEAFHY. olF AHARvIEIYHE T 58 WHSE(1.0 eq, 0.78 mmol), EE}EF dlol=
Al

5
FAOIE(4.0 eq, 3.13 mmol)E WHg §7]e @i HF Axd F, AAUAE Ao, EF4 38 nlE 3]
g &7le] Wi 110TolA 4 AIZF &<t BFA7IM kA Zvh,. §-8 T8 &, 4Ry E2dols FE94S
o] g3te] Al H, oHZEE o]&3t FUTS St vidlE AFolER ARAA g 5, &)
S SAFHY.  o]F AHAZvEIYFAE T} = -7 Bl -9 & F 2 W (2- bromo 9,9-
diethyl-7-ethynyl-94-fluorene) 0.187 g(5%& = 7

A 1-(5): 1,3-H¥d-2/-A SB[ /] FEN-2-92] A

o] 2-H
3.6%)%

KOH

Methanol

HWE A-9,10-t] Y (phenanthrene-9,10-dione; 1.0 eq, 4.80 mmol), 1,3- UY¥d=Z=3-2-9U(1,3-
diphenylpropan-2-one; 1.06 eq, 5.09 mmol)& ®F& &7]o] YW1 A3 Axd 5, dirt~E Qg HeEE
55 mLE A7) wkg &7]el ¥ar, 80TelA #HFAlY Z XEE dfo]=FAtol= 0.269 go] H7bE
WekE 1.1 nLbE 7] vhE &71d ¥ 1 AZF B9t kA Y. g TR $, WeEE AoFn 1A o
(solid filter)s}laL HAZAA 1,3-gdAld-2/-A S 2 HEH /A G E A-2-9 (1, 3-dipheny ] -2/
cyclopental /]phenanthren-2-one) 1.57 g(5& = 85.5%)% 5383t

H-NVR: 7.82 (d, 2H), 7.56 (d, 2H), 7.44-7.37 (m, 10H), 7.30 (t, 2H), 6.97 (t, 2H).

AN 1-(6): 2-(2-BEE-9,9-HAE-9FFF7-7-U)-1,4-tdEHdH] FA

o

' O Q O 1,2,4-Trimethylbenzene Br O. O
Br Q O = ¥ O.O imethyl Q COO
SR,

7] AAle] 1-(4)ollAd F53 2-H 2 E-9 9-to|d-7-AE| d-9/FZF 2 (1.0 eq, 0.92 mmol)<} A7] AA]
1-(5)l A 53 1,3-0Ald-2FA S 2R /] FED-2-9(1.3 eq, 1.2 mmol)S ¥& &7 Y AF Ax
st =, A5 ARG, 1,2, 4-EWEWlA(L,2,4-trimethylbenzene) 10 nLE& 747] W& 87| €a
170TCol A 24 AIZE 2t /A7 ATAZHY, 9 T8 T, THRFE A T F, AS22 AFHsEA 1
A oAk, e aAE ERRAEe R 37| vladlg AF|o]EE o] 88l AZA
FHA/AelolE(silica gel/celite) 2 o4&l tt, oetE AAAHS T3l 2-(2-P2E-9,9-Ho|E-9/-ZF 2 %~
7-4)-1,4-tyAd EgH A [2-(2-bromo-9,9-diethyl-9Hf luoren-7-y1)-1,4-diphenyltriphenylene] 0.470 g

(F& = 75.2%0)& 5313t}

i..

H-NVR: 8.45 (d, 2H), 7.73 (s, 1H), 7.70 (d, 1H), 7.61 (m, 12H), 7.33 (d, 1H), 7.16 (m, 6H), 7.01 (t,
1), 6.77 (s, 1H), 1.86 (q, 2H), 1.69 (q, 2H), 0.16 (t, 6H).
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[0121]

[0122]
[0123]

[0125]

[0126]
[0127]

[0128]

[0130]

SES36] 10-1880286

AAd 1-(D): 9,9-9idd-7-(1 4 A EHIA-3-9)-9FZF L2 A-2-ZH Y sto| =9 A

O ; ()
Br Q.O C Q n[-)ErinIJI!.i H Q.O C Q
O THF O
O 9K

sk HE2H-9 0-T)Ed-9FZF 2 U-7-4)-1 4-HAdEZH LA (1.0 eq, 1.26
T AZe & ALV E APy, HEZSo|l =25 25 nLE A7) ¥ks £7]9
Y wukA 7w 3gHES f3iA17] FH, -78TE wEAY. 1.6 M n-%¥ gl&E(n-butyl lithium; 1.8 eq,
K 1 A7 &<t wHkAI Y. N AT W E v gkoln] = (N, A-dimethy lmethanamide; 1.6
eq, 2.01 mol)E ¥z S WHRAZIT. Wk TR S, 0CoA SHTE AFE FH, g ofAH o E
£ ol&dtd RIS FEIAT. wadls A EE o]&ste AxAA AFg &, EujlE SEAA 9,9-
o g-7-(1,4-t A4 E A d A-3-L)-9F-FF 2. A-2-Z B A ds}o] =(9,9-diethy-7-(1,4-
diphenyltriphenylen-3-y1)-94~f luorene-2-carbaldehyde) 0.635 g(5~& = 80.2%)S 5331 t}.

od 1-(8): NMU-((B)-2-(9.9-"dE-2-(1 4-HHdEHALA-3-)-9F-ZZ 2 A-7-u| ) Hd)-VFHd

o
KOt-Bu

71 AAld 1-(2)l A 538 dod(d-(Hadolr ) Al d)wed 222 0] E(1.0 eq, 0.32 mmol), 7] AA|
o 1-(7ellA F53 9,9-telld-7-(1 4-t AL EHAd A-3-U)-9F EF 2 A-2-Z B & t5}o] =(1.0 eq, 0.32
mol)E W& &7]e] P MF dxd § AAvtaE Aok HEZSI| =25 60 nlEs 7] v &7]
Po] wHkA7)H eSS fA7 H 0CE DFAct. 1.0 M &2F tert-FSAto]=(sodium tert-butoxide;
1.2 eq, 0.4 mmol)E 3] A7lsta 1548 &<t wHkAIZ] H | AF2olA 1 AlRF &<k WA 9§ F5
T FTRTE A Z od oM ER {UFE FESIGT. wtavle AFEolER AXRAA AHG 5, &)
5 ST, olF AdazvEadyel tIFZ2veh@ACHex) AAAH S B HT FE 1A M4-
((B)-2-(9,9-Yed-2-(1,4-t AL Eg o d #-3-L)-9FZF 2 d-7-)HH) D) wl D) - N3 d w5l o} [ V- (4-((B)-
2-(9,9-diethyl-2-(1,4~diphenyl triphenylen-3-yl)-9/f luoren-7-yl)viny! )phenyl )-N-phenylbenzenamine]
0.310 g(F& = 49.8%) 2 53k}

'H-NVR: 8.45 (d, J =10 Hz, 2H), 7.75 (s, 1H), 7.73 (d, J =10 Hz, 1H), 7.64 (d, J = 5 Hz, 1H), 7.61
(d, J=5Hz, H), 7.56 (d, J=5Hz, 2H), 7.53 (d, J =5 Hz, 1), 7.46 (d, J = 1.5 Hz, 1H), 7.45 (d,
J =8 Hz, 2H), 7.41-7.38 (m, 4H), 7.31-7.28 (m, 5H), 7.26-7.25 (m, 1H), 7.12 (s, 5H), 7.13-7.10 (m,
5H), 7.09-7.07 (m, 3H), 7.05-7.04 (m, 3H), 7.02-6.99 (m, 2H), 6.80 (d, J = 1.3 Hz, 1H), 1.90-1.86 (m,

2H), 1.71-1.66 (m, 2H), 1.21 (t, J =7 Hz, 6H); APCI-MS (m/z): 869 7.

[AAlel 218 9-(3,5-Y-tert-F2H#Hd)-3-((£)-2-(9,9-TdE-2-(1,4-tHLE A IA-3-A)-9F ZF 29~
- )-9FFt=ES] ¥4
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[0131]

[0132]

[0133]

[0135]

[0136]
[0137]

[0139]

[0140]
[0141]

SEE36] 10-1880286

AN 2-(1): 9-(3,5-Y-rert-FEud)-9/-7t 209 FA

sz(dba)3
Q JohnPhos
Br + HN NaOt-Bu

1,3-Y-tert-F-e-5-B 22 A A (1,3-di-tert-butyl-5-bromobenzene; 1.0 eq, 3.71 mmol), 9HF7FEW}IE(9H
carbazole; 1.2 eq, 4.45 mmol), Ega(tuld g ol &) Zelw
(0)[tris(dibenzylideneacetone)dipalladium(0); 0.05 eq, 0.18 mmol], (2-wlolHld)t-tert-F-EEAFA[(2-
biphenyl)di-tert-butylphosphine; 0.01 eq, 0.0371 mmol], AF tert-FZEAF]=(2.0 eq, 7.42 mmol)E WH&
|74 Ya HE 71Ax3 & Aot~ Ao, EF4 20 alE A7) vES £714 ¥o] StEES &3]
H 120CeA 3 AlRE &9t BFAIZIM wERAHT. g F8 F, EFAE ol&ste AAE oFg 5, odE

3 gt F, ARAZvETHRD S tEE 2 g

=

S HC|ER {715& FE3UTE.  ol%F, HEvt A&
e (MC:MeOH) MAAL E3de] 9-(3,5-U-tert-FE 3 d)-9F7}202[9-(3,5-Di-tert-butylphenyl )-9H
carbazole] 1.18 g (& 89.0 %)< 53

AAe 2-(2): 9-(8,5-Y-rert-FEod)-9/-Ft2ZupE-3-Z B dvto| =9 FA

Ve Y
Chlorobenzene 0

A7 A 2-(1D)AA 53 9-(3,5-U-tert-F8E3H)-9F7F28E(1.0 eq, 2.28 mmol), N, N-t]w|E&ugto}
H] = (N, N-dimethylmethanamide; 15.0 eq, 34.2 mmol)E W& &7]e] @i I Hdx3g 5, Ai7t=E AT
g2o A EAEE 2 SAZFEEO]E(13.0 eq, 29.6 mmol)E HH3] A7lstar 80TolA 4 Az Bt BFA71H
WHRA AT, RES TE F, IS Bl vkE 8§98 93 4F JFRUlo]E(sodium carbonate) 2 F3AIA pHE
6 WA 9= Y. FRTFE A 5, dE olMEHoER {fVFS FESUT. mldlg AHER A
A A AFet & GulE FEAFAT. olF AAFRvEIYYE T 9-(3,5-U-tert-FEHd)-9-7t=
HHE-3-Z 8 4| 3}o] =[9-(3,5-di-tert-butylphenyl )-9/-carbazole-3-carbaldehyde] 0.537 g(5& = 61.44%)%
FE3FAT

AAY 2-(3): HAE(9-(3,.5-U-tert-FEoH)-9/It=2ntZE-3-) v E X o] E Q] FA

e
o . PO(OEt)z

ofN

(¢

i

OH

271 A 2-(2)ll A 53 9-(3,5-U-tert-F-EHd)-9F7t28E-3-Z B & H5lo] =(1.0 eq, 1.25 mmol),
AF HEZSol=#tol=(4.0 eq, 7.32 mmol)E HEE 7)o Wi JF AXRS &, AAVMAE AYTh. dES
20 mLE ¥il SIFEES &AM H, 7844 5 AF FoF FFAIZIH mHkAFT. HbS FEF, Ao
7 o E

g gUg Ra WA H, AR §7158 FEHAG. e Aol
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[0143]

[0144]
[0145]

[0146]

[0148]

[0149]

[0150]

SEE36 10-1880286

A7t As E3 A 5, &ulE SRR, olF ARARMEINIE Fsto 53 vEE (9-
(3,5-T)-tert- H-999d)-9F-7t28lE-3-L) W €2 [(9-(3,5-di-tert-butylphenyl )-9Fcarbazol-3-y1)methano! ]
(1.0 eq, 4.53 mmol)& ®kE &7]e Wi ¥ Hxd F, AirtaE Ao, EgjddE X230]E(2.0 eq,
9.06 mmol)= ’3}7] HES 87)o] Y3 wRkAIZ F 0CE @3}, o}o] 29 (1.0 eq, 4.53 mmol)S A7 Wk
|71 War, 30 & EF WWkAIRL H | Aol A 12 AIRE 9 wRkAIZY. whE TR §, SRTE A F
e OMIEHO]E% ol-gdte] FZHatt. T FH THE T =S 5L, AHIARvEIYYE
Sl doeld  (9-(3,5-U-tert-F-E¥d)-9F- 7t 2nE-3-) W LA Lo E[diethyl  (9-(3,5-di-tert-
butylphenyl)-9H-carbazol-3-yl)methylphosphonate] 0.750 g

AR 2-(4): 9-(3.5-Tl-tert-$e5d)-3-(()-2-(9.9-TloD-2-(1.4-TIo| =2l -3-91)-0/- T 0 &~
7-2) M)t E g HA

PO(OEt) b

g7 A 2-(3)ellA F5T delld (9-(3,5-U-tert-5F-E 3 d)-9F7FE2RE-3-L)HF LT Y 0] E(1.1 eq,
0.525 mmol), A7) AAd 1- (7)01]/\1 53 9,9-t8-7-(1,4-t A dEg A -3-L)-9/FEF o A-2-2 8 &
dialol= (1.0 eq, 0.477 mmol)E W &7]o Y g Ax3 F, Ad27la5 AY. HEHsomz2HFd
120 mLE Ab7] 9He 87)o] Yol w ]7]1:4 FES SeAZ FH 0CE EAY. 1.0 M &F tert-FEA}o]
=(1.2 eq, 0.57 mol)E Z33] 147} A 158 Eot WHHAIZL §, Aol 1 AZF kAT, WhE 8 F
THTE AH % ood oMAHelER fUSS FESIIT. vhavle AdlER ARAA gt 5, SviE
TN, olF APARvETNTYL MCiHex AAAE B3 HF = 29 9-(3,5-U-tert-5FE¥d)-3-
((£)-2-(9,9-t el d-2-(1,4-0 A d Eg)d d A-3-U) -9/ ZF 2. A-7-L) v ) -9/ 7L 2 8HE [9-(3, 5-di~tert-
butylphenyl)-3-((£)-2-(9,9-diethyl-2-(1,4~diphenyltriphenylen-3-yl)-9#fluoren-7-yl)vinyl )-9H-
carbazole] 0.300 g(& = 64.2%)& F5330t}.

'H-NMR: 8.45 (d, J=8.5Hz, 2H), 8.31 (s, 1H), 8.19 (d, J = 7.5 Hz, 1H), 7.76 (s, 1H), 7.68 (d, J =
10 Hz, 1H), 7.65 (s, 1H), 7.63 (d, J = 10 Hz, 1H), 7.57 (d, J = 5 Hz, 2H), 7.56-7.54 (m, 3H), 7.47-
7.43 (m, 2H), 7.45-7.37 (m, 10H), 7.32-7.29 (m, 2H), 7.23 (s, 1H), 7.18 (s, 4H), 7.12 (t, J = 5 Hz,
2H), 7.05-6.99 (m, 2H), 6.81 (d, J =1 Hz, 1H), 1.94-1.90 (m, 2H), 1.73-1.69 (m, 2H), 1.41-1.37 (m,

18H), 0.24 (t, J =7 Hz, 6H); APCI-MS (m/z): 980 [M+].

[AAd 3] 9,9-TolE-N, O ¥ d-7-(1,4-TH L E] ¥ A-3-U)-9F-ZF 0 A-2-0}l o] A4

Q Q Pd,(dba); Q Y
NH + § Q.Q C 0 JSQST.'LT ON O.
@ O Toluene Q OOO
DX, 20
3

gl dolvl(diphenylamine; 1.0 eq, 0.51 mmol), 7371 AAld] 1-(6)dA 53 2-(2-B2X-9,9-YdE-9/-=
Fod-7-Ad)-1,4-"yHdEZHAIA(1.2 eq, 0.62 mmol), EZx=(glddolAaE)tZ5E(0)(0.05 eq,
0.026 mmol), (2-¥]¥d)t]-tert-F-EE2FA[(2-biphenyl)di-tert-butylphosphine; 0.01 eq, 0.005 mmol],
F otert-FEAO]E(2.0 eq, 1.03 mmol)E W &7]0 ¥ XF AxFd F, AxAE AT 74 10
s 7] kg g710 Yol FFEES EaAI F 120TolA 3A1ZF Bt FFAZIH kA Y. uks T8
, TRTE AY 2 EFAE ol&ste] fUEE FEIT. At AS T oAFe F, HEDSolmR
2k ERE (THE :MeOH) AJAZ, olehE AAAS T3t SFFE 32 9,9-vold-N Nt d-7-(1,4-T AL E
ddl-3-A)-9F-ZF 2 d-2-0}7[9,9-diethyl-N, A-dipheny1-7-(1,4-diphenyl triphenylen-3-y1)-9/#f luoren—

B

= 4014

S

7]
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[0151]

[0153]

[0154]

[0155]

[0156]

[0158]

[0159]
[0160]

[0161]

[0163]

[0164]

sS50 10-1880286
2-amine] 0.320 g (=& = 81.8%)2 533t}

'H-NMR: 8.44 (d, 2H), 7.76 (s, 1H), 7.73-7.66 (dd, 2H), 7.62 (d, 1H), 7.57-7.54 (m, 6H), 7.46-7.40 (m,
6H), 7.30 (dd, 1H), 7.28-7.27 (m, 2H), 7.17-7.13 (m, 10H), 7.04-7.00 (m, 3H), 6.80 (s, 1H), 1.91-1.67

(m, 4H), 0.20 (t, 6H); APCI-MS (m/2): 767 [M].
[AA]d 4] NF(4-(9,9-9oE-2-(1,4-O¥H L EFHDH-3-Q)-OF-SF A-7-A) A9 )-NH Dl Alo} o] A
AN 4-(1): N(4-(4,4,5,5-HEZHE-1,3,2-t] A0 2&-2-A)H ) -NH I Ao}l o] A

0o n-BulLi Q 0
N@Br + OB it N@Bi
— 0 THF @ 0

N(4-B 22 Hd)-NH Dl Alobl [ - (4-bromophenyl )-N-phenylbenzenamine] (1.0 eq, 1.542 mmol)S WHS £7]
of ¥ ¥ Az & Havta~E AT, "HEHS|=E2FE 5 nlE 7] v §7]¢ ¥ adkA]l7) Y
stEs SellA F, -78CE StEAT. 1.6 M n-Fd 2l5(1.5 eq, 2.31 mmol)S 3] A7hstar 15 &
&<t ST B el = 2-0|AX EEZA-4 4 5 5-HEgHE-1,3,2-t] AR 2 8¢l [2-isopropoxy-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane] (1.5 eq, 2.31 mmol)<S ¥l AF2oA 7 AlZF Bk WHkA|F T, HbS F8
T, FHRTE AFE FH, EHE2E o]&3t {UFE FEIIUTY. vidlE AIo|EE o] &3t HUXAIA o
gt =, |l s FHA AGAZvETHAE &3
N-(4-(4,4,5,5-8| EdtrlE-1,3, 2-T] AR 2 @h-2-2) 3 d ) -N-sl d Wl Al op vl [ V-(4-(4 4,5, 5-tetramethyl-1,3,2-

O =

dioxaborolan-2-y1)phenyl)-Mphenylbenzenamine] 0.490 g(=& = 85.7%)& F53I3At}.

AR 4-(2): N-(4-(9,9-Tlol F-2-(1,4-TI A D EF] I 2-3-9)-0p SF A-7-9) 3 d)-\-s I alolmle] g
4

Q : g Pd(PPh;), Q
0 Br: K,CO3 N Q
N@B: ]é + Q. O Aliquat 336 @ O
@ ° CO Toluene Q.Q COO
TR SR
4

A7) AAe 1-(6)oll A 53 2-(2-B2E-9 0-Uied-9/-EF 2 d-7-U)-1,4-tHALEZHLA(1.0 eq, 0.56
mmol), 7] AAje] 4-(1)olM F=53 N-(4-(4,4,5,5-ElEHE-1,3,2-t] SAL R 2 @-2-2) i d ) - V-5 w5l o}
(1.2 eq, 0.67 mmol), HEZZ|2=(EH LX) Ze5(0)(0.08 eq, 0.045 mmol)S ¥Hs &7]o] Wi %
T Axgd F ALVtAE ARld. E5F¢ 5.6 nlE V] v &7]0 do] SFEES 837 FH, Aliquat
336 (0.1 eq, 0.056 mmol), 2.0 M ¥E}lF 7FE2H U 9| E(potassium carbonate) & (10.0 eq, 5.6 mmol)<=
A7reka 80°CelA 1 AIF 30 & < FFAIZIM WA Z T WS TR, FHTE AE E oY olAlH o]
EE o]&3ld fir|es FEAUT. vidls AAlolER AXAA e & gulE FEAZT. o|F A
HaertEagv 9l MC:Hex AMAARS F3] T2 49 M(4-(9,9-HelE-2-(1,4-UddE AL A-3-U)-9/-Z
Fod-7-d) A d)- N Dl Ao} 7 [V-(4-(9,9-diethyl-2-(1,4-diphenyltriphenylen-3-y1)-94-f luoren-7-

o A=

v1)phenyl)- Mphenylbenzenamine] 0.304 g(5& = 64.3%)2 53,

1
H-NMR: 8.37 (d, 2H), 8.12 (d, 2H), 7.71 (s, 1H), 7.66 (dd, 2H), 7.62 (d, 1H), 7.52-7.49 (m, 8H),
7.43-7.39 (m, 6H), 7.30 (dd, 1H), 7.28-7.25 (m, 2H), 7.15-7.11 (m, 10H), 7.05-7.01 (m, 3H), 6.72 (s,

1H), 1.90-1.85 (m, 2H) 1.71-1.67 (m, 2H), 1.22 (t, 6H); APCI-MS (m/2): 843 [M].
A4 10 /7] AA 2F 279 54 53

OLED A=Z 9&} ITO(indium tin oxide) B}I@o] ZEH F7 7|47} AFgEHIOH, F8 7149 NE 3L
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[0165]

[0166]

[0167]

[0168]

[0169]
[0171]

[0172]

[0173]

SEE6] 10-1880286
12 Q/square°]al F7i= 180 nmol vk, ITO-ZYH FelE Z=3 wi(bath)ol A ofAlE, Ad 4=, 2 <
Fro SAWE 2o AHT §, olAax el dFEA 20 # Bt WAL N, 7k FE o]8ste] Hxs)
Ak, A7l Z1AE Ar 23004 0, ZEr=etR Aol
rels AFetal, e T2 g el Aol NPB (4,4'-HIA[M-(1-1

A o] AFE7t5.0x10 Torre] E9e wzpx w7IA2 &, e AFE QAzkske] NPBE FHAA 110 7]
S

ko
(&
u,

|
-
S,
i
ey
=)
b
T
o
B
e,
il
i
)
o

A Aol 50 i FAC AF £E5ES ZFaA. 1 F A AT F

g2 1 WA SFFE 3% 1.0 Alsec H£EZ ZUAA A7 AF F5Z Aol 30 m T LSS
=&k, o] o] u]52d Z7AdA Bphen (4,7-t]¥Hd-1,10-HFEZT)F} Liq (FF AEdE)S 3174
o7 ZWAA 247} 30 met 2 i FA9) AR $E5EFT AR FPES ZFEAT. BRE §7] 22D 2 e
=0 AE(5.0<10 Torr) tolA SRt 18 the, o2 AT 22 Zu|S o] &5te] Al S 100 nm F
Az ZZato] OLEDES A%},

e
o

Ao wE OLEDE ¥ 22 AR AXSATH: 1T0(180 nm)/ 4,4'-v]2[M(1-YZE)-N-3do}n|
w]-mlol#ld  (NPB, HIL)(50 nm)/ A2 1-3 (30 nm, EML)/ 4,7-t]#d-1,10-9FE =2 (Bphen,

ETL)(30 nm)/ 2l& FA&=&WolE(Liq)(2 nm)/ A1(100 nm).

A7) OLEDS] W& 2 ik (FL) AFEZL Keithley 2400 &2~ =4 &% 2 (S1000A 2%

galol Z4ela 7 AnE ¥ 1o] Ve

7] 3 12 7] AAdelAM FAE7 e 1 WA 3& =R AR 2k o f7] A E

o}
[E 1]

I

371E ol

=

ol
A

2
o

LE o PR b EQE #°  EL
[cd/A] [ 1m/W] (%] [nm]
AA 41 1 282/2.79 1.31/1.28 2.13/2.04 48 (0.18, 0.25)

Material

CIE (x,y)

A A 42 2 1.82/1.80 0.82/0.82 1.83/ 1.81 465 (0.15, 0.20)
AN 93 3 4.28 /4.24  2.06/1.99 3.00/2.93 438 (0.14, 0.14)

a. Maximm value. b. At 20 mA/ca’.

%@ 2ol Age dAE @ olm, Relo] Seh sleRere] el 4L sk A Beel /%4
Aot WAHQ) B4 WA wnd e FAL Fuz 24 wHe] sbseth AL oldd & e
Aoleh, e ool A&d AAdEE BE wolA dAH Aol @A) ol Ao olasob
dth. g Bof, wuYon MyHe] Yt 74 T4 Skt BAHel AW FE gon, rhaE B
Ao AgHel Qi T4 LAEE A% YU AAd FE v

wele] Mol A7) AAE ARnths FEsks 55370 skl dehleln, Ss 3w ov] 2
WY, 293 2 75 AdeRyy EEHE nE wd b wgy gu) B wee mgds Ao
A lojof st}
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Lg%}
EH]
Anode HTL EML ETL Cathode
(180 nm) (50 nm) (30 nm) (30 nm)(2/100 nm)
€“—><€ g( ;( >
2.4
2.8 2.9
NPB 4.1
.g
] = | Lig/Al
ITO 3
5.5
6.4

(R R R R P Y |

[AdxA4 1]

(2gF35] A

CEREEE

[w74]
A1gH]

GEES!

Ao}

9]
1 379 A 13, Al 5%

!

_30_

SES6] 10-1880286



patsnap

TRBR(F) BNRREY , HAR A ENEBEMNNENBIBR N SHEHE
DF(RE)F KR101880286B1 DF(E)A 2018-08-17
HiFs KR1020160091986 RiFH 2016-07-20

FRIFRE(RFR)AGR) BIGERER=ZDDE
RF(EFR)AGE) BEMSERZFZRATR
HARBEEFARAGE) SERGERAZZRTR

[FRIRBAA YOON SEUNG SOO

OSAA
ST

KIM DONG YOUNG
sy

KIM SE HYUN
ZIM|3

JEONG SUJIN

A
47

CHO SEOKWON
TP

KANG JISU
PAPNES

KIM DAEUN
act2

KIM CHANGMIN
el

KIM YOUNG KWAN
Zlodqn}

[ = Ry

LEE HO WON
o|lz¥

LEE SONG EUN

DNO
ol&2

RHA

N PfooX oN oN Ho

SomnNmNMmNoO
OF o 02 02 1 A 13 4> = ofn o>
Mo ro & r@rjo 4> rlo A 2 0@ 4>

IPCH %S C09K11/06 C07C15/27 C07C15/38 C07C211/54 CO07D209/82 HO1L51/00 HO1L51/50

CPCH¥S C09K11/06 C07C211/54 C07D209/82 C07C15/38 C07C15/27 HO1L51/5012 HO1L51/0059 HO1L51
/0072 C09K2211/1011 C09K2211/1014 C09K2211/1029

RIEAGR) Hanseonhui

H A FF SRR KR1020180009977A
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