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1. 22X 6 RARAEVLBEEROUL &)
225K 6

Hrp

XHY A7 R 7R N(R) WC(Ry) (Ry) 8L Si(R) Ry, /AAET X MY I RD—ENR,)
HHEREZ CR) Ry 5 Si(RY) Ry) 5

7, B 7 BT HIER IR C(Rg) BN, o Ry nIAH B AR, HARLRI Ry 7] FLAHIE B A

R, F| R, JHT IR 7R (C1-C30) %dt. (C3-C30) FRgrdt 56— B 7- TL2¥ERLEEE . (C2-C30)
2k, (C2-C30) L. (C6-C30) AL (C3-C30) #4055 ;

R Al Rg JHATHIR 7R AL (C1-C30) Hrdk i85 F A (C3-C30) Medt 56— F 7- Judebibe
B (C2-C30) #FE. (C2-C30) HrEe. (C6-C30) FHHE. (C3-C30) ZLo5HE. 8 — B (C1-C30)
Frdb s B - B (06-C30) JFIEZIE  RRR°Si-[ Hidr, R R® I R M7 87R (C1-C30)
FeFkol (C6-C30) 753 1, RY-[ Hip Y F£oR 08k S, H R 7R (C1-C30) keFeok (C6-C30) 75
5] B - BT (06-C30) MBS B — B (C1-C60) FedEilifedi At BUR 2 ;

R AR, B Ry HIBEHE BT BE e BR B A6 I 2k B2k D5 56 05 3k L e dE e I D5 AR A
B T FEN B SRR e BE DL K RE RS RS ORI RY e ik Bl 0 618 w] i — A B 2 AN B 3
B, AT BUARFEIE B (C1-C30) Fedk. i 25 F/l 55 (C3-C30) FREEFE5- B 7- JoIL R ¢
Fe. (C2-C30) Mk, (C2-C30) frFe. (C6-C30) 75 Hk. (C1-C30) %5 IE (C6-C30) 74 IE.
H P (=0) RR" B[ (C6-C30) 7556 [ Hidp RE AT R A7 MR R (C1-C30) Hrdkk (C6-C30)
J7 4 1. (C3-C30) 4% %5 %5, (C6-C30) % ZEHUAR I (C3-C30) Z% 0% %5, (C1-C30) %t 2 B AR
) (C3-C30) %753, (C6-C30) 7% (C1-C30) HEdk. (C6-C30) FifiFk. (C1-C30) Kbk,
-8 (C1-C30) et 2t 5 - 8k (C6-C30) A AL = (C1-C30) Kidk FrEfidt. —
(C1-C30) itk (C6-C30) J72EMRELEEE . = (C6-C30) 42 FmEpedE B — 8k = (C6-C30) 75
T BEERE B - B (C1-C30) HeFEMliped HFE RIS s LU

PR A2 I e L B 2 5 B — A EZ N EH BN, 0, S, P (=0), Si Fl P 245 T

2. WIBCRIEER 1 iRk AL ECROCHAE Y, KRR IETE T, rid Ak B Tk &
¢%:
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YRR C(Ry) (Ry) B ST (R) (Ry) s HRATR, B Ry HBCREER 1 B e SCRIAHTA o
3. WIAUKMESR 1 BTk A L B &4, R IEAE T, Frid e &L B Mid b &
W

Te TCT

Hr s

R AR, B Ry SRR 1 At e AR

4. —FAHLEBEUR Jeisth, TR s AR BRI E R 1-3 PAE—TRT IR A FLEEUR b
WEY .

5. WIBURIELR 4 BTk A WL BUR Ja2etF, FTR SR a8 55— il o538 il s LU
FINFTIR S — AR iz MM —E 82 EAIE, b iR Ay S —FheliZ f
BOFELR 1-3 AT — T AT (A HL R EUR OB A, FI— ek 2 B tis 245

6. WIALRIZR 5 TR A WLHEECR G B4, R IEAE T, Frid A HLE A &3k B 05 it
BRI CIGHEE IS A — e 2 b &4 .

7. WIALRIE SR 5 BTk A WL BUR G, R EAE T, T ANLUE R Sk Bt s
JIHIR S 1R 2 RBIA LA R 58 DY ARG R A 4 VR SR A d- il T
FZI— RSB AW .

8. WIARIEL R 5 BTk A WL BEUR G, HARHIEAE T, Frid A HLZ A BB
G I Rala sy =

9. WIARIE R 5 TR I A WL EUR 6 B4, HAHEE T, rd A VLB b k& 2 K
B AERIAEHLRECR L&, TR B HUZ B — 2 802 2 R 56 4068 e Al
HERIEE
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AN EBACLSYINERZEEYNEI BB R
&

[0001] A% BH & F) B 2 [E b HiE = & PCT/KR2010,/004699, [E B Hid H 24 2010 4E 7 H
19 H, 37 B E M B g Sk 201080039344, 3, ZFR K “ B ML EUR Yeib &Y Hn
R ZAL EA N EUR 6 1R IH & R HIE ) 7 H .

R G

[0002] AR WIS KOBT AT LR BUAOEAL S LLEAT ATz AL S A HLRECR e be %, 3
HARM, 3 Fe— R RAE B RHA WL BRI S LR AT HZ AL S U
AN BRI

BEHEA

[0003]  fiffisE OLED & JRCH I i B2 R 2 HEUR e kL. B, 26 Bl 2 FE R EL
ROGHEL {032, 2275 I8 BURCHI I B CAMBLZ L. 308 b, bRl RO
FpiE 4 15 (4-fold). BIERTA L, B (I11) %G WAEBE I R AT A . IX LAk
1 (acac) Ir (btp) ,«Ir (ppy) s M Firpic CLAN4 A H FLLE S EFE . AT, IEFEA
MRLEEAT VE 290, e a2 A5 H A (BRI A SE 1

[0004]
3 o | ] . - i /, ]
.--Ns | ~ 0.0 _,—N ™
i/ C"lr;;"' 4N .:“:lr:,‘ F
) Z
i 12 _ 13 L B 2
{acac)ir(btp). Ir{PPY}s Firpic

[0005] H AT, CBP &) vz RO B ZE M B . 8l 748 A 7 BCP.BALg 2511
O HPS)E R OLED. S a) (H A B TAEH BALq f72EWAE A i) = ik

ﬁ% OLED,

[0006]

[0007] B IXLER RHRME T RAF K R ECROURE M, R E TR — R8s, WfE R
ORI B 28 A 70 Al ROZ U e T BAT R R BB AL ASIR R 2 i A E M. RN
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OLED [ D34 % (power efficiency) s2H (n/ HLH ) X HLGRACRMAE 1), P LA ZRR4%
SRR H e B [ Th 2R Rk A OLED [ ThE S #E . S2l b, 8 FH R Y64 %1 OLED
FEAE LA 2 A BHE OLED SEUF A HIRACE (cd/AD o (E, MILA A k8 4 BA1qg. CBP 24
FIAEBEEA I TR, FH L AE 5% Y64 R OLED 78 D Z 0% Clm/W) J5 TR B B B L4
T R A SR B HeL P 2 o

[0008]  534b, OLED B4 HAS B A N RN T/ ar. R, T B R Bfae B i fg
(OE-Spiv P S

RZIAAE

[0009] A

[oo10]  TE L K EMES ) UL IR B AR i ok @, AR B & BN E & T B A L
HECROGEY, & Refl SEEEA D0 A O3RN B 25 12 v R 23 T B (A ML BRI i
o

[0011] AR H MTE AN T8 B PLskiB 245000 kL g B i RO R ik %
A B G B AR B B B A FLRECRO S, R sk T B
[oo12]  HiRITZE

[0013] &ML T —Hfb A= 1 A 6 o BT AL BUR GG P UL AT A& P A BL
HLEUR Y64 o A AR B IO E AL EUR YeAL S Y0AH LL DA 55 M R B R0 ROk
A i i P 5T, B G mT T ila& A R 4 TAEAF e i) OLED #2456

[0014]
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(&=l g2

Y- / \\Z-;
/
Z5=Z¢

[0o15] I,

[oo16] X AT Y M7 IR N(R) « C(Ry) (Ry) 8K Si(R) (Ry) , ZAFET X R Y 22/ D—A
NR,) , HHARKZ CR,) (R) 5 SiR) Ry ;

[0017] 7, 3| Z; M7 3R IR C(Ry) BN, Horp Ry mIAH B ANA], HAHABI Ry 7] ELAHZEFE LA
[0018] R, 3 R, Ml 37 Hh K 75 (C1-C30) %t F. (C3-C30) B 4t 55— 2| 7- J6 4% 30 bt I
(C2-C30) #HFEE. (C2-C30) $RFE. (C6-C30) FFHEEL (C3-C30) 24k

[0019] Rl Ry M7 HER /R (C1-C30) Hidk. i 5= i Fk . (C3-C30) HMpedk 56— 2 7- ot
FReIRBEFE . (C2-C30) 43k, (C2-C30) BrIE. (C6-C30) F5F&. (C3-C30) A% 75 5. o — o —
(C1-C30) fedEa Ik, i — ok (C6-C30) J7IEEIE RRRSi-[ Hrp, R R® R R Al S7 %
7~ (C1-C30) %edknl (C6-C30) 753 1, RY-[ HH ¥ o 0 5 S, H R 7R (C1-C30) Kedknk
(C6-C30) J73& 1, 5 — B = (C6-C30) F2Efliedt. 5 — 8= (C1-C60) K fEml e s il FEak
B

[0020] R R, B Ry HIBETE FRREIE Ze e Ik M 56 bk Ik D 6 2 05 Bk L BBk e O Y
TR T M e R e IR e UL B R, ROy RE R RY ffg e ikl 757 L a8 m] f— AN R AN EUAR
T, PR BURIEE B (C1-C30) Fedk. iz k. (C3-C30) kit o— 3 7- JuAH ki

7
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Fe. (C2-C30) #idk. (C2-C30) Hedk. (C6-C30) 7. (C1-C30) fefFE. (C6-C30) F74 k.
H P (=0) R°RT HUAL I (C6-C30) J%4E [ Hrp R AR A7 #i 7 (C1-C30) fedEnk (C6-C30)
Ji3E ] (C3-C30) 747452k, (C6-C30) 75 2EHUARIR (C3-C30) 4% 75255 (C1-C30) HeZEHUAR
(C3-C30) 4754 (C6-C30) 754 (C1-C30) ki, (C6-C30) JihiZE (arylthio) . (C1-C30) %
& (alkylthio) Bt — B (C1-C30) WEdka it H - 8 = (C6-C30) JHIEa L. = (C1-C30)
F ik I REBESE . T (C1-C30) HedE (C6-C30) 7574k AL fE k. = (C6-C30) 75 ik A Ak de S
- m T (C6-C30) S EEMMERE . B — s (C1-C30) BEFmlbeds MR AFE3E S LR

[0021]  PrIRFIAGERE BT AT B — A EE ML H B, N, 0, S, P(=0), Si M P AR ¥
[0022]  1F A& & B v, (C1-C30) %23, = (C1-C30) %% 3L A Rk 4 55, = (C1-C30) %% %
(C6—-C30) F53E FREgEdE . (C6-C30) F54E (C1-C30) %Kik, (C1-C30) B4 IE. (C1-C30) fihtidt
LRI T B 1-20 MR R T, ARG 1-10 MK IR . (C6-C30) 752, — (C1-C30)
fE gk (C6-C30) 753 I RERE 2%, — (C6-C30) 75 2 R RE ST 55, (C6-C30) 74 & (C1-C30) %t
5, (C6-C30) 5L (C6-C30) ottt 2 1) 5 534 7y n] BHAT 6-20 Mk JR 1+, JLik 6-12 ik
JRF o (C3-C30) 7% 77 27 A% 07 25 ] B 4-20 DM J5i -, SEARIE 4-12 Mg Ji .« (C3-C30)
WGEEE "IN ] B 3-20 MR, SEALIE 3-7 MR IR “ (C2-C30) Jhi & Bib (1)
IR B IE T BA 2-20 MR T, BEARIE 2-10 DMk IR T

[0023]  ZEAS B HR, e A0 66 ELAE RN S BE VA S A e B E 2, A H B R AR B
HAGTE M. TR e NI, 8iE IR sl 2 I I DL K BRI

[0024]  FEAKR B, 5 LR Rl 5 B IR BR £ — AN AR 115 B A VLR, v A
4= 3| 7- Jo LIk 5- 8K 6- JTRY MBI, AR IE I B I 2 A 5 R . BRI Tt
RV ZEFE VAR S (bipheny 1) B 36 B 75 36 3EFL (phenanthry 1) 2K 3 [9, 10] FEZE
(triphenyleny ). £ 3 FE3E (peryleny 1) i 2 (chryseny ). - PU 2K 3 (naphthacenyl ).
9 B Ak (fluorantheny 1) %6, (HANBR Tt P 28R A0 HE 1- 253000 2- 2558, ik B 56
F& 1- B3 2- BUIL RN O- B, Brid ARG 1 Dy 55 2- Dy 553 Dy AR A= D FE A 9-
B TEARKR P, “uFGIL” ZRAE 1-4 Mk BEB,N,0,S,P(=0), Si F P RIZRIEF17ER
75 R R A DS IR AR T R DY S BT DA 5 8K 6- U R IR AR 5 Ak ak K
WA BRI ZIRGI5IE, BT3B, 545, BTk 2% 5% 3k A0 55 0 o #p i R i e ik
AT PTIR AR 7 FEALHE 0 O 3, L B A IR 2% SR AT B A A B R AL TR A n
N-F AP R #h o B 1) 60 4% 50 BA 2 O BE A e gl ik IR Wy R | bk s R | IR AR
PG s 55 s | I R | S A I | S T AR | TR G W e — RS YRR L, —
e | D M 5 L WA 2 (Furazany 1) ML IE 2 ML 2 | e g 56 A R R 5 5 22 BA 2% O 2481
2R HWR I 2L (benzofurany 1) 2K FHBEWy B | 55 8 FF IR Jk L 248 FF DR Mk L 2K JF g I | K 3
S W A | O I S I I | O T TR M R | S | O G T R R T AR B | R R kR A bk
S MR AR ZE (cinnoliny 1) W MRIRRIE WU IR (quinoxal iny 1) e M JEmE 5
(phenanthridinyl). 2K I 0] 52454 it 2L (benzodioxolyl) &5 5 K& XL N= 48464 (B i,
WEJE N— S A0 eI N- S8 5D s S H R 2h 5% (H AN R Ttk

[0025]  ifi H., A% BH A WL EUR JeAb &0 )+ 7] 2 WL BA TR 45 ML &4 .

[0026]
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oo B3 end




i } 6/28 T
CN 103805171 A w R B

TAS57 TAS8 TA5S

o
S e VA Ol
RO OO O
CQ TAT1 O TA72 Q Q Q TAT? TATS
[0028]
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CN 103805171 A

9. 8 &
ol R’ ©
B8 E

TA120 TA121 TA122 TA123

TA414 TA11S TA116 TANT TA118  TA119

[0020]  Hirp .
[0030] Y /R C(Ry) (R, B Si(R) Ry ; H.RFR, 3| R, 54k 1-6 Fr LIAHE .

[0031]  iff H, AR A VDRECOU S DI 57 2 WAA TR Gk 59 .
[0032]

11
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[0033] HA .
[0034] Y E£I/RCR) Ry B Si(RY) Ry ; H RFIR, 3| R, H54k27K 1-6 Frig XAHF

[0035] 34k, AR A NDRECOUL EDII] 57 2 WAA TR G &9 .
[0036]
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[0037] .

[0038] R AR, 2| R, 542K 1-6 F e AH] .

[0030]  H.{AHh, RFIR, B R, M7 HIGE H & w0 58 et (U EE S8 VTR T 286 G
Ok QIR OIE  FEEREIE) DLR T I (e 2R 38 o 26 IR 2k GEJE (phenanthryl) |
= Bt 7% % (terphenyl). B #E (pyrenyl). J& % (perylenyl). B8 — 75 Fk. %¢ B A
(fluoranthenyl). Jif % (chryseny1) F1253f [9, 10] FE3E (triphenyleny 1), (HAFR F I,
[0040]  ELURHN, R, FH Ry M7 HE R AR ARIE  1- 2858, 2- ZR BRIk B R IR 45 A AR, (HAS
PR T

[0041]

0. “94 @g‘«:«d e %
e Ry ‘C_b«{\f*\f*\! *\1*\/*\:*\1«(\

H21

<1 4T ,4;,{@3“ £ 21 *w@ @ 5“ @ /\j,@
® \' ety
Has

*,(\

*
H37

H40

Ha1 H32 H34 H38
H3g

H33

13
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[0042]
;’@ @4 J@@ o ,@g @@ @%
.@~ % @r@ 0y o3 1’3
| P f“
%@ %@ %@ %@ s x;o 2y

N
iy #* \:} [ T o =
|\ sedy, w4 . v
7S [ " 1N N N
Hes N’ =N Hr2 N nrs NEN HT4 H75 H78

-3 -o—hw

e
Ha7

b@ %;m @b&@%}g@

SO U

H% H100 HIN

[0043]

14
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- £ po P
e k1

e Hi1H
e

[0044] &AL T —Fp A& B A ML EUROG IS, TR — il 3 WAk A ITIA
AR Bk M — 2B BRI, iR ANLZ R 1-6 TR —ek
ZMAVHEIRED

[0045]  FEA & B A AL EUR OGB4 3, BTk A HLZ T ARG B E8UROLE, Frid RO
2 AFE— P el Z B B 24 L — R e 2 APk 2 5K 1-6 PR A FLHR R OLI &1
HHEUR G TR EUROGE ) A BARBR

[0046]  7EAS & BHI-ANL BRI & T, ATAE L B X 1-6 1Mk 2 Mra HLHLEL
ROCAED), T [FIINAL S 1k B 5 A A P BOR IG5 5 e G — R e Z Mt 549
[0047] [ T ik A4 1-6 — Rl 2 Fra ML BRI UL S5, A &K KA HLZER]
BAE—Frok 2 Fhik AR RS | B 2 RAE NSRS 58 VU JE AN 58 5 4l 4
B RS EM d- BETTENERERKEY . TR A HLE R EUR R R = A
=8

[o048] [ T Frd A WL B RO EWAL, Frid HHLZE ] R AFE—Z8 2 E R E G A
JeEEOCRIA VL EUROLE , LUE UK FDGI A HLREURO G .

[0049] A7 A

[0050]  [AI R A & BH A WL BUROGAL & V0AH LEIRAT 5 0b B BT R 18 R R AL
S ) 25 a5, Bt DAen] i B R 1 AR 25 Ay HFE /D e 1) OLED & 4%, XA
v HAUCER IR

BRLHEA R

[0051] & T8 3E, AR BHIA WL ECROBA G L & 5 R AL A v
BET FIRACR A G YEAT VRN DA o (B2, I LS BN T R B 1, A2
N T BRI R B Ve .

[0052] ] & S 5]

[0053] [ #il&#] 1] #4454 A

[0054]

15



CN 103805171 A OB P 12/98 T

o
;3
' i S—— S x
BIORY; M
H
Hrlt B tuk(:l

o 0% v o2
¢ g0 @5@ 3

@Q@’Q mkp ?. @0
@

A3 A 5@

[0055]  Hil&4b &4 A-1

[0056] VR & 1- ¥ AY & 2K (16g, 74. 25mmol) .9, 9- — F JE -9H- % -2- % M @

(23g, 96. 60mmo1) . Pd (PPh,) , (4. 2g, 3. 63mmo1) \2M K,CO, 7K % (111mL) . EtOH(100mL) Al

2K (200mL) » FEINFE] 120°C[HIAL 3 /NI o SR 56 i » P Z8TB/K SRR IR G4 . FH EA 2K

FHH MgSo, TEANLE T, M e 78 R AR R LA TRyl FE Ak it 8249

(A-1) (22g, 95%) .

[0057] &L &Y A-2

[0058] & A b A& ¥ A-1(24g, 76. 10mmol) « U % BR — &£ Mg (200mL) F1 1,2- — & K

(200mL) , HNFAEN 180°C , FFHHE 12 /NN o 22 S N 56 FGIN , A5 FH 28 088 2 B ok 2 R s A2 PR VI A R

=PRI L, 2- 50K, HZ81BKBERRI R . EA 2K MeSO, A HUZ 5, 46 ]

B R AR LR B RYE A s 3 2 5 (A-2) (Tg, 33%) »

[0059]  Hi|&4b &4 A-3

[0060]  DMF (10mL) fij A % NaH(60%, 1. 15g, 28. 90mmol) 1, 3f T 25 & ¥t #E. ¥ 1k & W

A-2(6. 3g, 28. 98mmo 1) ¥5 fi# 7E DMF (50mL) 1 Ji5 , AT il VR & ) 9% 1% I N\ B8 & NaH 1) & W

. TEEBERE LG, AP EEmA 2, 4- Z &M IE (dichloropyrimidin)

(4. 9g, 33. 34mmo1) , FF¥EMALE 50mL (1) DMF H1 o [V 5 /NI, IIA H,0 (B0mL) o JF Rl iy [l 1<

b8, EEREAE MC v, FRAEEUS , H MgS0, TRANLE . ik et 2 ka5 b L850 Fpypa

A AR R R G (A-3) (4g, 45%) .

[oo61] il &4k &4 A-4

[0062] 1,3- IR ZE (20g, 84. T7Tmmol) fn A B Jx BV 25 2% v, J‘%E%EEF”%*EPW)?EE&
K. M PUE R (500mL) f5, TR &4 T -78°C B+ 10 o #h. 12 A

N-BuL1i (2. 5M) (33. 9mL, 84. 77Tmmol) 5, Tk VB &4 T -78 CHi+E 1 /NI o ;@zlz%ﬁikfﬁ

(29.9g, 107. 72mmo) ¥f#AE THF (100mL) o, FFZZAE Ao T2 i H: 12 /M s, 52k

[N HH ZE K BE BTk iR &4 . F EA Z2B00F H MgS0, A HLZ I, 18 e i 28 R A b

16
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FHEH . MOMC FiT MeOH FE 45 i 15 2L A1) A-4 (62g, 63%)

[o063] il &AbEH A5

[0064]  fb&4) A-4(22. 5g,0. 10mol) A B Je W 25 2% 7, I AE A RAE P B A <A
Fo MIANPUE RN (1.3L) 5, FTidB AW T -78°C i # 10 4 %P ¥ n- BuL1<2 5M)
(48. 6mL, 0. 12mol) ZZ1& I AN Hovp, 3+ T 78 CHE 1 /e 2218 I AW R = & E
(18mL, 0. 16mmol) « TZWHE 12 /NN T, [ W56 il H 2808 K Ve Ik VR &4« I EA %6
H I FH MgS0, A HLE G, A8 F e i 75 R A 20 Fel il i A i 4iAb A9 B4 &
¥ (A-5) (10g, 45%) -

[o065] il &AL &) A

[oo66] #4 4tk & M A-3(2.5g,6.3lmmol). A & W A-5(3.6g,9.47mmol) .
Pd (PPh,) , (730mg, 0. 63mmo1) - K,CO, (2M) (19mL)  EtOH (19mL) FIF 2 (40mL) JR&-&, H g
120°CIRIAE 3 /NN o [ B 58, F 280K PRI VR &4 . FH BA 25U FH MgSo, THEAHLZ
S o A8 R BERE 2 R AR PR RV R AT g 215 24 54 A (3. 8g, 88%) .

[oo67] [ #il#&44 2] wil&4L&4) B

[0068]
Br NHz
e B'B’ - B’ e B’
B-1 B-2 45%] HzN

. Br Si s: Q
neguLi, THE @ _n-BuLi, THE _Bul, THE
e e 7
Mﬂasiclg Bf i
- B-O
Sl
Br 4
L., OC5 s'
— ) mm=om
Pd(0} 1 2— - ’= 5N N.,
pg ON cl
B-13

aau”

¢
B(OH W @xm
@’ + N }

N..=N
¢l bl
¢

1
B-11 B8:12 B813

B

[0069]  fb-&4) B-2 (1] &

[0070] 4k & 4 B-1(50. 0g, 179mmol) ¥ f# £E DMF (200mL) 1, H. 7 3 o hn A £ 8 K
(27. 0g, 424mmol) o T 125°CHIHZIEAEY) 3 /Nt T EIRA IR R NIREY), i 98I
FUTIE G T . F MeOH (500mL) ¥EZRAS R A4 B-2 (27. 1g, 88%) -

[0071]  {L&4 B-3 Il %

[0072] 4k & #) B-2(15g, 37. 3mmol) %5 fift 7E £ B¢ (200mL) A, HompH b in A 32% (w/
w) HC1 /K (120mL) . T 23R AE 10 42 N R A Sk K (17. 6g, 147Tmmol) , T+ 100°C
Pk 2 /NI FEEIRAHG, R NRE Y M RIVKOK A, AFH 20% (w/w) NaOH 7K %5 ¥

(150mL) 22 et o = CHERFZEEL, FEh/K (hryn) ¥R IE T8 . WO EL: BE IS
¥ B-3(9. 2g, 72%) -
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[0073]  {L&4 B4 [

[0074] ¥ 17% (w/w) HC1 7KW (85mL) IIAF] 0°C I &4 &4 (B-3) (8. 5g, 25mmol) [
B, L1 AR i NaNo, ZK ¥ [NaNO,4. 3g (62mmol) + 7K (15mL) ] . VG4 30
Oy%h, B b N KT KV (K141, 5g (250_mmol) + 7K (15mL) 1. FrikiB&4 T iEhtdE
L/, FET 60°CHEHE 3 /Mo HI LT KOH 35 AT 418 & BRASH H A AT Na, SO, JE%
Ji » TR BT AE B AT B A ) B4 (4g, 29%) »

[0075]  {L&4) B-5 [Hyil#%

[0076]  fU 4G4 B-4(4g, 7. lmmol) HIIRIEEEN A G IR A, FF A im A 30mL (1)
THF ., J& GV E1 B -78°C . 218 I\ n—BuLi (£E S %EH 2. 5M, 6. 2mL, 15. 6mmol) FEHIFE 1 /)
IS o ] I AN S = R EE AT (2. 0g, 15. 6mmol) , FF 22 12 AR 235 R 12 /i o FH EA R
BT AKSES G, TIEFTEEHUE, il S LR @ik ai b 3 246 44 B-5 (2g, 76%) «
[0077]  {L&4) B-6 1) &

[0078] U & 4k & ) B-5(2g, 5. 43mmol) [ [A i< &8 i FH 42 <38 78, JF 76 1 H oo A
THF (25mL) 5413 -78°C. L2180 n—BulLi (7E AL 2. 5M, 2. 2mL, 5. 43mmo1) F-4iHE 1
/NS o TR I IMHCT (20mL) , FEBERE 2 /N0 o VRGP 78 2 Db EA ZEEOOF K 8B
5 RIE TR AENUZ, JFE o A A At i L1 214L 54 B-6 (1. g, 96%) .

[0079] L5549 B-8 [Hil4

[0080] £ & 4k & ) B-6 (15, 51. 9mmol) [¥) & & & L FH 4 <48 78, 76 Horb i A
THF (300mL) Jmv& 213 -78°C « & M\ n—BuLi (££ C4E7 2. 5M, 20. 8mL, 51. 9mmo1) FF4i$¥ 1
/NI o TR A I AL S 4 BT (335mg, 62. 3mmol) , FFEEIE AR R R 12 /Mo H EA 25
BT HAKVES G, TIRFTFANUE, il AR A 2L 13 2010 54 B-8 (12g, 69%)
[0081]  fb&4) B-9 1l &

[o082] i) £ & 4k & ¥ B-8(12g, 35. Tmmol) [ [ JEE K& I A oA 2- W AY FE K
(8. 65g, 42. 8mmo1) 1 Pd (PPh,), (1. 24g, 1. 07mmol) , HAH 4/ SIA 7S B E o ) e i A
Z% (120mL) « T (60mL) F1 2M K,C0,(60mL) , F[FIAHEH: 4 /NS o 752307441 H EA 22 00T
HRBES )G, TETSEVUE, il A s aith 43 2114k 54 B-9 (9. 5g, 80%) »
[0083]  4L&4) B-10 i) #%

[o084] A IAAE EALAY B-9 (9. g, 28. Tmmol) WIIRIEHENE . [ Horp g A PR —
LS (100mL) 1 1, 2- &K (500mL) , FEAIGEHEHE 12 /Mo 76253841 1 BA 258U /K
Vet e, TS AENUZ, JFl i —E R G IR b 15 BL 54 B-10 (7. 2g, 84%) »

[0085]  fL&4 B-13 (1%

[oose] o] f4 ¥ & & 4 B-12(10g, 67. lmmol) ] J& B P o At A& W
B-11(9. 8g, 80. 5bmmol) F1 Pd (PPh3)4 (2. 33g, 2. 01lmmol) , H F 4K /< 18 78 [@ Ji& B . 1)
o N R (240mL) « Z B2 (120mL) 0 2M K2C03 (120mL) , I [FIS B HE 4 /N, ZE SR
HH EA ZEUF KRR G, TEEA VL, il — S AE (g i 13 2040 59
B-13(11g, 86%) .

[0087] L&) B &

[oo88] 4k & 4 B-10(3. 0g, 10. Ommol) ¥¥ fi# fE DMF (200mL) (¥ V& & % 22 12 I A
F| 49, & NaH (288mg, 12mmol) F1 DMF (100mL) () & J&& &8 =, JF Bi #F 1 h oS b & W
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15/28 71
B-13 (1. 5g, 10mmol) ZE18 A VML DMF (200mL) H, I T s dE 12 /M
[0089] vk S MV VR G, HIZKHT MeOH YEvs I TR1S RIAL 54 B (2. 1g, 46%)
[ooo0] [ fil#&45] 3] %Ak &4 C
[0091]
Brr n-Buli, THF P f-Buli, THF i _n-Buli, THF _
PhaSiCly g,:mm" Br >—u j\,
e £ 'B g

B-?

Ph
3-M
r‘awh % @%
Nﬂz L=< 1 T HaH
Q LeomE * N [RF . ’J“u
] M 5_13& mﬁ

54
[0092]  {L&H C-1 Erjﬁaj%
[0093] [ TAFH 8l RS & = PR, DL 801 2 il 2L &4 B-5
FEIF 72 H 4&’:.\% B4 1B N JERHR &AL & C-1 (1. Tg, 50%) o
[0094]  ALE4) C 14
[0095] L5446 2 il #4044 B-6.B-8.B-9.B-10 F1 B AH[RI (K 77 v A& -1 1k
MR 2AL A C(34Tmg, 55%)
[0096]  HR4HE il &5 1-3 [ 75 vl 2 A ML EUR Je L &4 TAL TB L TC, & 1-4 51| T 'H
NMR F1 MS/FAB, ‘©AT 12 iy il 2 A AL R BUROGAS D TEUAIE .
[0097] %1
[0098]
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TC4

MS/FAB
WEE |HHEE

&Y R: |R: |Rs |Re |'H NMR(CDCl;, 200 MHz)

5=1.72(6H,s),7.05(2H, m), 7.24 (1H,
fm), 7.41~7.52(8H, m), 7.54(5H, s),
TC4-1 |H1 |Hgt|E|g|7.61(1H, m), 7.77(1H, m), 8(1H, m),|588.74|588.26
8.09(1H, m), 8.12(1H, s), 8.18(1H,
Im), 8.3(4H, m)

5 =1.72(6H, s), 7.24{(1H, m),
7.41~7.44 (4K, m) , 7.51~7.52(8H, m) ,
) 7.54(1H, s), 7.61(1H, m),

TC4-4 |H4 \FIEE|\FEE LRI 5057 70 (58, m), 8(1H, m) , 8.09 (1H,
Im), 8.12(1H, s), 8.18(1H, m),
8.63(1H, s)

5= 1.72(6H, s), 7.24(1H, m),
7.41~7 .44 (4H, m), 7.51~7.52(8H, m}),
TC4-12|H12 |FHZL |FHE |33 |7.54(1H, s)Y, 7.61(1H, m), 7.77(1H,|590.71]590.25
Im), 8(1H, m), 8.09(1H, m), 8.12(1H,
s), 8.18(1H, m), 8.28(4H, m)

5 =7.11(4H, m), 7.24~7.26(4H, m),
7.33(5H,m), 7.44(1H, m), 7.5(1H, s),
7.61(1H, m), 7.8(1H, m); 7.94 (1H; m) ,
8.05(2H, s), 8.05~8.09(2H, m),
8.16(1H, m), 8.55(1H;, m), 9.74(1H,
|m)

5=2.2(1H, m), 6.01(1H, 5), 6.43 (1H,
s), 7.11~7.17(8H, m), 7.24~7.26 (4H,
Tca-26lu26 |t sl |y, 7.33(7m, m), 7.4~7.44(58, m), |675.82|675.27
7.5(1H, s), 7.61(1H, m), 8.05 (1H, s) ,
8.09~8.11 (2H, m), 8.55(1H, m)

5 = 7.11(4H, m), 7.24~7.26(4H, m),
7.33(5H,m), 7.44 (1H, m), 7.5(1H, s) .
i 7.53(2H, m), 7.61(1H, m), 7.94 (1H,
TCA-32|H32 FRHELREEIH | " g 01(1H, m), 8.05(1H, ),
8.00(1H, m), 8.18(1H, m), 8.55(1H,
im)

589.73]589.25

TC4-19|H19 |3t [t [H 535.64|535.20

540.68|540.17

8 =7.11(4H, m), 7.24~7.26(3H, m),
7.33(4H, m), 7.41~7.44(3H, m),
_ 7.5(1H, s), 7.51~7.52(6H, m),
TC4-36|H36 |ZRE | KR K 7.61(1H, m), 7.77(1H, m), 8 (1H, m), 627.73|627.23
8.05(3H, s), €.05~8,.09(1H, m),
8.18(1H, m)

[0099]
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|rc4~-41

H41

GiE- S

R

*E

5 =1.72(2H, s), 7.24(lH, m),
7.41~7.52(12H, m), 7.54(1H, s),
7.58~7.61(3H, m), 7.77(1H, m) , 8 (1H,
m), 8.09(1H, m), 8.12(1H, s),
8.18(1H, m), 8.28(2H, m)

578.

70

578.25

TC4-42

H42

I

I

5= 1.72(2H, s), 7.24~7.33(4H, m),
7.41~7.52(7H, m), 7.54(1H, s),
7.61~7,.63(6H, m), 7.77(1H, m),
7.94~8(2H, m), 8.09 (1H, m), 8.12(2H,
s), 8.18(1H, m), 8.55(1H, m)

600.

75

600,26

TC4-44

H44

RE

I

*E

5 =1.72(2H, s), 7.24~7.25(2H, m),
7.33(1E, m), 7.41~7.44(2H, m),
7.51~7,.52(5H, m), 7.54(1H, s),
7.61~7.62(5H, m), 7.77(1H, m),
7.94~8(2H, m), 8.09(1H, m), 8.12 (1H,
sy, 8.18(1H, m), 8.43(1H, m),
8.55(1H, m), 9.34(1H, m)

601,

74

601.25

TC4-48

H48

g

i

= 1.72(6H, s), 7.24(1H, m),
.41~7.44 (2H, m), 7.51~7.52(6H, m),
.54(1H, s), 7.61~7.62(5H, m),
J7T(1H, m), 8(1lH, m), 8.09(1H, m),
.12(1H, s), 8.18(1H, m), 8.43(2H,
m), 9.34(2H, m)

0 ~d =1 =~ O

602

.13

602.25

TC4-49

H49

E=

128

5=1.72(6H, s), 6.55(2H, m), 6.63(2H,
m), 6.73(2H, m), 7.02~7.05(4H, m),
7.11(4KE, m), 7.24~7.26{4H, m),
7.33~7.37(78, m}, 7.44{1H, m),
7.5(1H,s), 7.61(1H, m), 7.94 (1K, m),
8.05(1H, s), B.09(1H, m), 8.55(1H,
m)

690.

87

690.30

TC4-54

H54

KE

3 = 2.88(4H, m), 6.58~6.63(4H, m),
6.76(2H, m), 7.02~7,04(4H, m),
7.11(¢4H, m) , 7.24~7.26(4H, m),
7.33~7.37(7H, m), 7.44(1H, m),
7.5(1H, ), 7.61(1H, m), 7.94 (1H, m),
8.05(1H, s), 8.09(1H, m), 8.55(1H,
m)

676.

84

676.29

TC4-58

H58

I

FZE

RE

5=1.72(6H,s), 6.52(1H, m), 6.87 (1H,
m), 7.24(1H, m), 7.33(1H, m),
7.41~7 .44 (2H, m), 7.51~7.52 (44, m),
7.54(1H, s), 7.6~7.62(6H, m),
7.77(1H, m), 7.93~8(3H, m) , 8.09 (1H,
m), 8.12(1H, s), 8.18(1H, m)

550.

69

550.24

TC4-64

H64

GiE

I

B

5=1.72(6H, s), 6.63(2H,m), 6.81(1H,
m), 6.97~7(2H, m), 7.07(lH, m),
7.16~7.24(7H, m), 7.41~7 .44 (2H, m) ,
7.51~7.52(4H, m), 7.54(1H, s),
7.61(1H, m), 7.77(1H, m), 8(lH, m),
8.09(1H, m), 8.12(1H, s), B.18(1H,
i)

632.

81

632.23

TC4-70

H70

PSS

HE

5= 7.11(4H, m), 7.24~7.26(4H, m),
7.32~7.33(6H, m), 7.44(1H, m),

7.5(1H, s),7.61(1H,m), 7.72(1€, m),
7.86(1H, m), 7.94(1H, m), 8.05(1H,

561.

67

561:22

[0100]
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s), 8.09(1H, m), 8.5~8.55(3H, m),
8.78(2H, m)

5 = 1.72(6H, s), 7.24(1H, m),
7.41~7.44 (2H, m) , 7.51~7.52 (4H, m) ,
7.54(1H, s), 7.61(1H, m), 7.77 (1K,
TC4-791r79 (g |t [ | ;.99~a)(én, m)f s’.og)(m, m)(, 501.70|591 .24
8.12(1H, s), 8.18(1H, m), 8.75(5H,
|m)

= 1.72(6H, s8), 7.24~7.25(2H, m),
.33(1H, m), 7.41~7.51(10H, m),
.54(1H, s), 7.61(1H, m),
.77~7.83(10H, m), 7.94(1H, m),
.09(1H, m), 8.12(1H, s), 8.55(1H,
m), 8.63(1H, s)

& = 1.72(6H, s), 2.59(6H, s),
7.24~7.33(6H, m), 7.44~7.5(4H, m),
TC4-86[H86 |HAE |HE |H 7.54(1H, s), 7.61~7.67(6H, m); 628.80(628.29
7.94(2H, m), 8.09(1H, m), 8.12(2H,
s), 8.55(2H, m)

5 =1.72(6H, s), 1.88~1.91(4H, m),
2.3~2.33(2H, m), 3.22(1H, m),
3.7(1H, m), 7.24(1H, m),
TC4-89|H8O |FiL |FIE [t |[7.39~7. 44 (5H, m), 7.51~7.52(8H, m),[670.84]|670.31
7.54(1H, s), 7.61(1H, m), 7.77(1H,
[my, 8.09(1H, m), 8.12(1H, s),
8.27~8.28 (5H, m)

5=1.72(6H, s), 5.6(1H, m), 6.9 (1H,
lm), 7.24(1H, m), 7.41~7.44(4H, m),

_ 7.51~7.52(8H, m), 7.54 (1H, s),
TC4-91mo1 | FE R |t L T 8. 08 (1K, m) ,|5L6-75(616.26
8.12(1H, s), 8.18~8.2(2H, m),
8.28 (4H, m)

5=1.72(6H,s),5.11{(2H, s),7.24(1H,
m) , 7.39~7.44(5H, m), 7.51~7.52 (8H,
TC4-93|H93 |FiI |FEE [FHEm), 7.54(1H, s), 7.61(1H, m), 604.74|604.26
7.77(1H, m), 8.09(1H, m), 8.12(1H,
s), 8.27~8.28 (5H, m)

5 =1.72(6H, s), 7.24~7.25(2H, m),
7.33(18, m), 7.41~7.44(3H, m),

_ 7.51(4H, m), 7.54(1H, s), 7.61(1H,
TC4-96{H96 {FHF |FHE |H bmy, 7.68(2H, m), 7.79(2H, m), 590.71]590.25
7.94(1H, m), 8.09(1H, m), 8.12(1H,
s), 8.28(4H, m), 8.55(1H, m)

& = 1.72(6H, s), 7.24(1H, m),
7.41~7.44(4H, m) , 7.51~7 .52(8H, m),
7.54(1H, s}, 7.61(1H, my, 7.68(2H,
jm), 7.77~7.79(7H, m), 8(lH, m),
8.09(1H, m), 8.12(1H, s), 8.18(lH,
fm), 8.23(1H, s)

TC4-83|H83 |HE |HE |H 713.80}713.26

[co RN RN e

TC4-97|H97 |FZk [FE K& 665.82(665.28

[0101]
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5 = 1.72(6H, s), 7.24~7.25(4H, m),
7.33(1H, m), 7.41~7.44(3H, m),

) 7.51(4H, m), 7.54(1H, s), 7.61(1H,
TC4-98|HO8 |FIZE (FFEIH | " 7 ¢8 (oK, m), 7.79~7.85(4H, m)
7.94(1H, m), 8.09(1H, m), 8.12(1H,
s), 8.28(4H, m), 8.55(1lH, m)

8§ =1.72(6H, s), 7.24~7.29(2H, m),
7.37(6H, m), 7.44~7.52(10H, m),
.54(1H, s), 7.55(3H, m),
.61~7.63(2H, m), 7.89(2H, m),
.09~8.12(2H, m), 8.59(1H, s),
.85(1H, s)

= 1.72(6H, s), 7.24~7.29(2H, m),
.37(6H, m), 7.44~7.52(10H, m),
.54 (1H, s), 7.55(3H, m),
.61~7.63(2H, m), 7.89(2H, m),

.96 (1H, m), 8.09~8.12(2H, m),
.57(1H, m), 8.85(1H, §)

= 1.72(6H, s), 7.24~7.31(3H, m),
.37(6H, m), 7.44~7.5(9H, m),

.54 (1H, s), 7.55(5H, m), 694.94|694.28
.61~7.63(2H, m), 8.09~8.12(2H, m),
.38~8.4(3H, m), 8.85(1H, s)

= 1.72(6H, s), 7.24~7.29(2H, m),
.37~7.5(15H, m), 7.54(lH, s),
.55(3H, m), 7.61~7.63(3H, m),
.76(1H, m), 8.09~8.12(2H, m),
.38(1H, m), 8.59(1H, s), 8.85(1H,

666.81]666.28

TC4-99|H99 |mzt Mt |u 696.91[696.27

TC4-10H10 695.92]695.28

TC4-10|H10

TC4-10[H10 696.911696.27

T O dddA| 0 d~] JoAN| 0 ad d d-dJOoI| o 0

o

5 = 1.72(6H, s), 7.24~7.20(2H, m),
7.37~7.5(15H, m), 7.54(1H, s),
rca-10la10 7.55(3H, m), 7.61~7.63(3H, m),

3 3 |PE|FEE L5008 m), 7.89(1H, m), 7.96(1H,
m), 8.09~8.12(2H, m), 8.57(1H, m),
8.85(1H, s)

= 1.72(6H, 8), 7.24~7.31(3H, m),
.37(6H, m), 7.44~7.5(10H, m),
.54(1H, ), 7.55(3H, m),

. 61~7.64(3H, m), 8.09~8.12(2H, m) ,
27(1H, m), 8.38~8.4(2H, m),
.85(1H, s)

= 1.72(6H, s), 7.24~7.29(2H, m}),
.41~7 .51(5H, m), 7.54(1H, s},
.61~7.68(4H, m), 7.79(2H, m), 514.62]514.22
.09~8.12(2H, m), 8.28(2H, m),
.31(1H, 8), 8.85(1H, &)

= 1.72(6H, s8), 7.24~7.29(2H, n),
.41~7 51(5H, m), 7.54(1H, s),
.56~7.68(5H, m), 7.79(4H, m), 513.63]513.22
.09~8.12(2H, m), 8.54(1H, m),
.85(1H, s)

695.92]695.28

TC4-10JH10 694 .941694.28

TC4-10JH10

U
[E
:
E
3
0 0~ ~JO[0 @~ dJ0r 000 10

TC4-10JH10

[0102]
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TC4-10

H10

FE | H

5=1.72(6H, s), 7.24~7.29(2H, m),
7.44~7.5(3H, m), 7.54(3H, s),
7.61~7.68(4H, m), 7.79(2H, m), 8 (1H,

Im) , 8.09~8.12(2H, m), 8.3(2H, m),

8.44(1H, m), 8.6(1H, m), 8.85(1H, s)

512.64

512.23

TC4-10

H10

= 1.72(6H, s), 7.24~7.29(6H, m),
.41~7.52(12H, m), 7.54(1H, s),
.61~7.63(2H, m), 7.85(4H, m),
.09~8.12(2H, m), 8.85(1H, s)

666.81

666.28

TC4-10

H10

= 1.72(6H, s), 7.24~7.29(2H, m),
.41~7.52 (14H, m), 7.54(1H, s),
.57~7.63(4H, m), 7.7~7.75(4H, m),
.09~8.12(2H, m), 8.63(1H, s),
.85(1H, s)

665.82

665.28

TC4-11

H11

= 1.72(6H, s), 7.05(2H, m),
.24~7.29(2H, m), 7.44~7.5(2H, m),
.54(1H, s), 7.59~7.63(6H, m),
7.95~8(6H, m), 8.09~8.12(2H, m),
8.38(2H, m), 8.85(3H, s)

SE PN e N oo I PN e i oo QRS IEN BFo |

612.76

612.26

[0103]
[0104]

*2

Ry

Rs

'H NMR(CDCl;, 200 MHz)

IMs/FaB

WEHE

GES:

TC10-3

H3

R

RE

5

=7.11(1H, m) , 7.25(1H, m) , 7.33(2H,

Im), 7.37~7.47(19H, m), 7.61(1H, m),

.72(1H, s), 7.89(2H, s),
.89~7.94(1H, m), 8.3(2H, m),
.55~8.6(2H, m)

652.86

652.23

TC10-5

H5

KE

K

= 7.14(2H, m), 7.25(1H, m),
.33~7.37(6H, m), 7.46~7.55(7H, m),
.61 (1H, m), 7.7(2H, m), 7.72(1H, s),
.89(2HE, §), 7.89~7.94(1H, m),
.15(2H, m), 8.53~8.55(3H, m),
.3(2H, m)

654.83

654 .22

TC10-6

H6

[FE

EE

= 7.25(1H, m), 7.32{1H, s},
.33~7.55{19H, m), 7.61{(1E, m),
.72(1H, s}, 7.79(2H, m} , 7.89(2H, s),
.89~7.94(1H, m), 8.28(2H, m),

.55 (1H, m)

653.84

653.23

TC10-11 |H11

FHE

FRE

00N ~J OO I sl AN]O 0O d I STOH] 0~

= 7.25(1H, m), 7.33~7.55(16H, m),
.61 (1H, m), 7.72(1H, s}, 7.84(1H, m),
.89(2H, s),; 7.89~7.94(1H, m),;

.05(2H, m) , 8.55(1H, m), 8.98(1H, m)

577.75

577.20
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[0105]

5 = 7.25(1H, m), 7.33(2H, m},
7.37~7.46(18H, m), 7.61(1H, m),
TC10-14 [H14 |ZEXE|ZFEE|7.72(1H, s); 7.76(1H, m), 7.89(2H, s) ,|626.82[626.22
7.89~7.94(2H, m), 8.43(1lH, s),
8.55(1H, m)

5=6.47(1H, m) , 6.58(1H, m) , 7.25(1H,
m) , 7.33(2H, m) , 7.37(4H, m) , 7.41(1H,
TC10-28 |H28 |XF|EHEm), 7.45~7.51(15H, m), 7.72(1H, s),|640.85|640.23
J79{(2H, m), 7.89(2H, s),

.89~7.94 (1K, m), 8.55(1H, m)

7.25(1H, m), 7.33~7.55(16H, m),
.61(1H, m), 7.72(1H, s}, 7.89(2H, s},
.89~7.94(1H, m), 8.03(2H, m),

.55 (1H, m)

= 7.25(1H, m), 7.33~7.37(6H, m),
4(1H, s), 7.41(1H, m),
.45~7.51(15H, m), 7.72(1H, s), 641.83(641.23
.89(2H, s), 7.89~7.94(1H, m),
.28(2H, m), 8.55(1H, m)

6.63(2H, m), 6.97(2H, m),
+16~7.25(7H, m), 7.33~7.37(8H, m),
.46~7.55(7H, m), 7.61(1H, m), 696.931696.21
J72(1H, s), 7.89(2H, s),
.89~7.94(1H, m), 8.55(1H, m)

5 =3.3(1H, m), 3.9(1H, s), 5.78(1H,
m) , 6.07(1H, m), 6.41(1H, m), 6.79(1H,
m), 6.94(2H, m), 7.23~7.27(7H, m},
TC10-60 [H60 |ZEH K (7.33~7.37(6H, m), 7.46~7.55(7H, m),|693.91|693.26
7.61(1H, m), 7.72(1H, s), 7.86(1H, m),
7.89(2H, s), 7.89~7.94(1H, m),
8.55(1H, m)

5 = 0.66(6H, s), 6.63(2H, m),
6.73~6.74(3H, m), 6.81(1H, m),
_ " 7.08(1H, m), 7.2~7.37(12H, m),
TC10-63 [H63 |ZRE: [ZEE: 7.46~7.55(7H, m), 7.61(1H, m). 723.02|722.26
7.72(1H, s), 7.89(2H, s),

7.89~7.94(1H, m), 8.55(1H, m)

5 = 7.25(1H, m), 7.33~7.37(6H, m),
7.46~7.61(10H, m), 7.72(1H, s},
TC10-72 [H72 |3RE|FKHE|7.89(2H, s), 7.89~7.94(1H, m), 577.75|577.20
8.4~8 .47(3H, m), 8.55(1H, m), 8.7(1H,
Imy, 9.24(1H, m)

= 7.25{1H, m), 7.33~7.37(6H, m),
.46~7.61(%H, m), 7.68(2H, m),
.72(1H, s), 7.79(2H, m) , 7.B9(2H, s) ,|576.76|576.20
.89~7.94(1H, m), 8.42(1H, m),
.B5(1H, m), 8.7(1H, m), 9.24(1H, m)

= 6.95~7.01(3H, m), 7.25(1H, m),
.28~7.41(18H, m), 7.56(1H, s),
.61 (1H, m), 7.72(1H, s), 7.79(2H, m} ,|669.84|669.22
.89(2H, s), 7.89~7.94(1H, m),
.55 (1H, m)

TC10-33 |H33 |3 [ 583.78|583.15

Sl wd oawd <1 AN 00 Il SO0 W O]

TC10-40 |H40 |3t [

TC10-52 [H52 [t |

TC10-77 [HT7 |E R

TC10-80 |[H8O0 |33k [

00 =) wd ~J O] 00wl ~J I Of

[0106]
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5=1.73(4H, m), 1.88 (4H, m), 2.72 (1H,
) m) , 3.64 (1H, m), 7.33 (1H, m) , 7. 37 (4H,
TC10-82 (HB2  \HRHL IKEE| ' "7 41~7.51 (178, m), 7.72(1H, s) .
7.89(2H, s), 8.17(1H, m), 8.28 (4H, m)

8§=1.94(2H, m), 2.96(2H, m), 3.7(1H,
jm) , 7.1(1H, m), 7.33~7.46(18H, m),
.72(1H, s), 7.86(1H, m), 7.89(2H, s),|633.85(633.26
.89~7.9(1H, m), 8,.17(1H, m),
.48 (1H, m)

= 7.25(1H, m), 7.33~7.55(19H, m),
.61(1H, m),7.72(1H, s), 7.89(2H, s},
.89~7.94 (1B, m), 8.28(4H, m),

.55 (1H, m)

5=7.25(1H, m), 7.33(2H, m) , 7.37 (4H,
lmy, 7.41(28, m), 7.45(1H, m),
TC10-94 [HO4 |3 |33 |7.46~7.51(18H, m), 7.72(1H, s), 717.93[717.26
7.79(2H, m), 7.89(2H, s),
7.89~7.94(1H, m), 8.55(1H, m)

5=7.29~7.37(12H, m), 7.46~7.55 (19H,
TC10-99 |H99  |ZEEt [ Im), 7.61~7.63(2H, m), 7.72(1H, s), |837.13|836.28
7.89(4H, s), 8.12(1H, m), 8.59(1H, s)

5=7.29~7.37(12H, m) , 7.46~7.55(19H,

736.98|736.30

TC10-88 [H88 |3 |

ITC10-92 |H92 |2 IR 678.85/678.22

0~ ~1 O]~

TC10-10 tm), 7.61~7.63(2H, m), 7.72(1H, s), ,

0 H100 [HFE \FE| 89(an, s), 7.96 (1H, m), 8.12 (18, m) , |00 14[835-28
8.57 (1H, m)
5=7.29~7.37(13H, m), 7.45~7.55 (20H,

TC10-10 fm), 7.61~7.63(2H, m), 7.72(1H, s),

1 HL0L [ RIEE D 00 o o) 8 12 (10, m) 835.15/834.29
8.38~8.4(3H, m)

85§ =7.29~7.42(30H, m), 7.61~7.63(3H,
jm) , 7.72(18B, s) , 7.76 (1H, m) , 7.89(2H,

TC10-10

2 HL0Z [RE\HE ) 8.12(1m, m), 8.38 (18, m) , 8,59 (18, [237 - 13[836.28
s)
5 = 7.29+7.42 (308, m), 7.61~7.63 (38,

TC10-10 lm) , 7.72(1H, s) , 7.76 (1H, m) , 7.89 (3H,

3 HL03 |RE | " 7 96(1H,m), 8.12 (LH, m) , 8.57 (18, [036-14[835.28
Im)
5=7.29~7.37(13H, m), 7.45~7.55(L9H,

TE10-10 7.61~7.64(3H, m), 7.72(1H, s),

)
4 HL04 RE\KE|7 89(2H, s), 8.12 (1H, m) , 8.27(1H, m) , [0o0-15[834.29

8.38~8.4(2H, m)

5 = 7.29(1H, m), 7.33~7.46(16H, m),
TC10-10 7.61~7.68(4H, m), 7.72(1H, s),

5 HIO5 PRI KB 29 (28, m), 7.89(2H, s), 8.12 (18, m),
8.28(2H, m), 8.31(1H, s)

5=7.29(1H, m), 7.33(1H, m) , 7.37 (4H,
m), 7.41(1H, m), 7.46(4H, m),

654.83[654.22

TC10-10

y H106 |3 |[%#|7.5~7.55(11H, m), 7.72(1H, s), 653.84[653.23
7.79(4H, m), 7.89(2H, s), 8.12(1H, m),
8.54 (1H, m)

[0107]
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in P

23/28 1T

7

TC10-10

H107

FE

A

& =7.29~7.37(6H, m), 7.46~7.55(11H,
fm), 7.61+7.68(4H, m), 7.72(1H, s),
7.79(2H, m), 7.89(2H, s), 8(1H, m),
.12(1H, m) , 8.3(2H, m) , 8.44 (1H, m) ,
.6(1H;, m)

652.86

652.23

8

TC10-10

H108

KE

HE

= 7.25(4H, m), 7.29(1€, m),
.33~7.46(23H, m) , 7.61~7.63(2H, m) ,
.72 (1H, s), 7.85(4H, m), 7.89(2H, s),
.12 (1H, m)

0 ~J N 01| 00 0

807.02

806.29

9

TC10-10

H109

FE

HE

5=7.29(1H, m), 7.33(1H, m), 7.37 (4H,
Im), 7.41(2H, m), 7.46(4H, m),
7.48~7.52 (18H, m), 7.7(2H, m),
7.72(1H, s), 7.75(2H, m) , 7.89(2H, s),
|l8.12 (1H, m), 8.63(1H, s)

806.04

805.29

0

TCl0-11

H110Q

B2

FE

5 = 7.05(2H, m), 7.29~7.37(6H, m),
7.46~7.63(14H, m), 7.72(1H, s),
7.89(2H, s), 7.95~8(6H, m), 8.12(1H,

jm), 8.38(2H, m), 8.85(2H, m)

752.97]|752.26

[0108]
[0109]

*3

A
oo
g

TA49

R

Rs |'"H NMR(CDCl;, 200 MHz)

Ms/FaB

WEE

THHEAE

TA49-1

H1

SiR4R;s

HH

5 = 7.05(2H, m), 7.25(1H, m),
7.33~7.37(58H, m), 7.46~7.47(6H,
Im) , 7.54~7.55(8H, m), 7.66(1H, m),
ES 7.72(1H, s}, 7.89(1H, ), 7.94(1H,
Im) . 8.08(1H, m), B8.14(1H, m),;
8.3(4H, m), 8.55{2H, m)

702.91

702.25

TA49-4

H4

SiR4Rs

g 28

5=T7.25({1H, m) ; 7.33~7 . 55(19H, m),
7.66(1H, m), 7.72(1H, s), 7.79(4H,
i m), 7.89(1H, s), 7.94(1H, m),
8.08(1H, m}), 8.14(1H, m),; 8.55(2KE,
jm) , 8.63(1H, s)

703.90

703.24

TA49-5

H5

SiR4Rs

FE

6 = 7.14 (28, m), 7.25(1H, m),
7.33~7.37(5H, m), 7.46(4H, m),
17.55(4H, m), 7.66~7.7(3H, m),
ES 2 7.72(1H, s), 7.89(1H, s), 7.94 (1H,
Im), 8.08(1H, m), 8.14~8.15(3H, m),
8.53~8.55(4H, m), 9.3(2H, m)

704.89

704.24

27
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[0110]

[3=7.25(1H, m), 7.33~7.55(19H, m) ,
7.66(1H, m), 7.72(1H, s), 7.89(1H,
TA49-12 |H12 |SiRRs K |ZEE|s) , 7.94(1H, m}, B.0B(1H, m), 704 .89|704 .24
8.14 (1H, m), 8.28(4H, m), 8.55(2H,
m)

5 = 7.25(1H, m), 7.33(1H, m),
7.37~7,.46(19H, m), 7.66(1H, m),
7.72(1H, s), 7.76(1H, m), 7.89(1H,
s), 7.92~7.94(2H, m) , 8.08(1H, m),
8.14(1H, m), 8.43(1H, s), 8.55(2H,
jm)

Is = 7.25~7.37(9H, m),
7.46~7.55(9H, m), 7.62~7.66(6H,
TA49-42 |H42 [SiR.R. |k [HEH m), 7.72(1H, s), 7.89(1H, s), |[714.93|714.25
7.94(2H, m), 8.08~8.14(3H, m),
8.55(3H, m)

& = 7.29(1H, m), 7.37(10H, m),
7.46~7.55(20H, m), 7.63~7.66(2H,
|TA49-99 |H99 [SiRR:|HE |ZkH Im), 7.72(1H, s), 7.89(3H, s}, 887.19(886.29
8.08~8.14(3H, m), 8.55(1H, m),;
|8.59(1H, s)

I8 = 7.29(1H, m), 7.37(10H, m),
7.46~7 .55(20H, m), 7.63~7.66(2H,
SiR4R: | |FER Im), 7.72(1H, s), 7.89(3H, s), 886.20/885.30
7.96(1H, m), 8.08~8.14(3H, m),
8.55~8.57(2H, m)

5=7.29~7.31(2H, m) , 7.37(10H, m) ,
7.45~7.55(21H, m), 7.63~7.66(2H,
SiR4R: | KK |ZEHE |m) , 7.72(1H, s), 7.89(1H, s), 885.21|884.30
8.08~8.14(3H, m), 8.38~8.4(3H,
m) , 8.55(1H, m)
5=7.29(1H, m), 7.37~7.55(29H, m) ,
7.61~7.66(3H, m), 7.72(1H, s),
SiRRs|HFE | HEE|7.76 (1H, m), 7.89(1H, s), 887.18|886.29

TA49-14 [H14 |SiR.Rs |[HE [ 676.88(676.23

TA49-10 |H10
0 0

TA49-10|H10
1 1

TA49-10 |H10

2 2 8.08~8.14(3H, m), 8.38(1H, m),
ls.55 (18, m), 8.59(1H, s)
5=7.29(1H, m), 7.37~7.55 (29K, m),
) 7.61~7.66(3H, m), 7.72(1H, s),
§A49 9 1;10 SiR.Rs|EE 3% 7. 76 (1, m), 7.89(28, s), 7.96 (1K, [886.20[885.30

jm) , 8.08~8.14(3H, m),
8.55~8.57(2H, m)
I53=7:29~7.31(28, m) , 7.37(10H, m),
7.45+7 .55(20H, m) , 7.63~7.66(3H,
SiRR|[ZEE |ZEHK Im) , 7-72(1H, s}, 7.89(1H, s), |885.21|884.30

TA49-10 {H10

4 4 8.08~8.14 (3K, m), 8.27(1H, m),
8.38~8.4(2H, m), 8.55(1H, m)
5=7.29(1H, m), 7.37~7.55 (16H, m),
i 7.63~7.68(4H, m), 7.72(1H, s),
g‘A49 10 ;110 SiRRs | |[HH|7.79(2H, m), 7.89(1H, s), 704.89/704.24

8.08~8.14(3H, m), 8.28(2H, m),
8.31(1H, s), B8.55(1H, m)

[0111]
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5=7.29(1H, m), 7.37~7.56 (178, m),
) 7.63~7.68(4H, m), 7.72(lH, s),
?49 10,’;10 SiR.Rs |38 |[#%|7.79 (48, m), 7.89(1H, s), 703.90[703.24
8.08~8.14 (3H, m), 8.54~8.55(2H,
|m)
5 = 7.29(1H, m), 7.37(4H, m),
7.46~7.55(12H, m), 7.63~7.68(4H,
rA49-10 |g10 | . _ |, by, 7.72(1H, s), 7.79(2H, m),
_, S [sirara g e [ 0oL 2N S 702. 91702 .25
8.08~8.14(3H, m), 8.3(2H, m),
8.44(1H, m), 8.55~8.6(2H, m)
5 = 7.25~7.29(5H, m),
) 7.37~7.55(23H, m), 7.63~7.66(2H,
§A49 10 ;110 SiR.R.|EE | Im), 7.72(18, s), 7.85(4H, m), [857.08|856.30
7.89(1H, s), 8.08~8.14(3H, m),
8.55(1H, m)
[0112] % 4
[0113]
MS / FAB
e R Y R: [R: |R¢ [|'H NMR(CDCls;, 200 MHz) ! / -
WEE HEE
[ = 7.05(28, m), 7.25(18, m),
7.33~7.37(5H, m), 7.46~7.47 (6H,
i fm) , 7.54~7.55(8H, m), 7.66 (1K, m),
TB52-1 [HL  |CRaRs [tk |k bk [ T SATT 99 (ER, M o T OO O ! [02. 91[702. 25
lm), 8.08(1H, m), 8.14(1H, m),
8.3(4H, m), 8.55(2H, m)
5=7.25(1H, m), 7.33~7.55(19H, m),
7.66(1H, m), 7.72(1H, s), 7.79(4H,
TB52-99 |[H99 |cRR.|Wit|matlr |y, 7.89(1H, s), 7.94(1H, my, [703.90[703.24
8.08(1H, m), 8.14(1H, m), 8.55(2H,
tm), 8.63(1H, s)
5 = 7.14(2H, m), 7.25(1H, m),
7.33~7.37(5H, m), 7.46(4H, m),
TB52-10 7.55(4H, m), 7.66~7.7(3H, m),
0 H100 |CRRs (R |FEEH |5 05 (1w, s), 7.89(1H, s), 7.94(1n,| 04 89704.24
ln), 8.08 (18, m), 8.14~8.15(3H, m) ,
8.53~8.55(4H, m), 9.3(2H, m)
5=7.25(1H, m), 7.33~7.55 (198, m),
TB52-10 7.66(1H, m), 7.72(1H, s), 7.89 (1H,
4 H104 [CRR: % | |s), 7.94(1H, m), 8.08(1H, m), [704.89(704.24
8.14 (1€, m), 8.28 (4H, m) , 8.55(2H,
)

[0114]
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5 = 7.25(1H, m), 7.33(1H, m),

7.37~7.46 (198, m), 7.66(1H, m),
TB52-10 7.72(1H, s), 7.76 (1H, m) , 7.89(1H,
6 H106 (CRRs BRI I |y 5 907 04(2H, m) . 8.08(1KH, m) ,

8.14 (1H, m), 8.43(1H, s), 8.55(2H,
)

[0115] [ sijitifsl 1] Al AR B A WL EUR Ytk &9 % OLED 1 %%
[o116] {8 FH A< 2 B i B R G ARHEIZE 7 OLED 8. 156, % 3l sl 9 I T+ OLED

FE B EAR ITO i (15Q/ O ) (W H =2 BT A (Samsung—Corning)) KK H =& &

K5~ TN« TR Z5 AR /K AT 8 AR T Uk JRAEAE FH 2 AT AP fE S N o AR)5, #4170 38 7 3%

B S AP A FE A (folder) ™, #5 4, 47, 47— = (N, N-(2- 25838 ) - ZREEE I ) =

Ffg (2-TNATA) B T EZSTHITREAK/NE (cell) H, 85, HA, (=N BES B iR EE

F 10° 4L,

[0117] e, Wil 7] BT /NS 0 L LA ZE & 2-TNATA, £E TT0 ZE44 LT % 60nm J5 (1) 2%

FTOENE . B, MAESPBRRAN S —MPERMANN - = (a - 25 )-N, N - K

HE 4, 4~ g (NPB) , B 1 BT ik /N == I FEL LA R NPB, DLPE AT 25 783 N 2 YT 20nm

JEH 2 AR Z o

[0118] 1 FIRAEFTR A FUEME LI EUR O E . T 10 B THE A K AL &4
(b &4 TC10-19) ZE NI SAHYTR B 4 /N & VR A B8 M k), HHLEUR e i 4557
(B (piq),Ir (acac) [ — - (1- ZRIEFMEEWIL ) 4 (111) SBENEIRR 1) ZEAN S — 1=

W DA R 78 RFFAEL, BTLLLL 4-10 BEIR % 7E28 7tk bR 30nm J5 (1 L EL

RIGIE

[0119] 2 J5, SAHUURR 20nm JE (1) = (8- FRFEMEML ) & - 88 (I11) (Alq) 1EN L FHEHZ,

HAARYIR 1-2nm ERERAE (Li) (EARTENE. )5, KA — DS

WA, SHDTAR 150 oK JE 1) AL BIAK, #ili& OLED.,

[0120] [ sjtifsl 2] A AR B A HLHREUR b &4 % OLED ¥ #%

[o121] I 552 i) 1 AH [R] %1 77 55 1 3& OLED, AS [5] [1) 2 4% %% 81 1414k & 4 (1 an A &

TC10-12) VB AR, 76 FEUR Y62 FARDU Snm B = (2- B -8— kA ) (2K

EEME) 5 (1D (BALg) 15N 7BHRYE .

[0122] [ sEjtifs) 3] A AR B I-A HLREUR b &4 % OLED 1%

[0123] A 55z 1 AH 5 (4 75 725 1 1% OLED, AN [l i 42 A % B B4k & 4 (1 4k &4

TC10-97) FEEE T AL, BA VAR AW (Ir (ppy) [ — (2 2KEEnkng ) #% 1) AMERECR

B4

[01241 [ sEjtifs) 4] AR A HLREUR &9 % OLED 1 4%

[0125]  FH 5 5 it 46 3 AH [R] f¥) 77 2= il 3 OLED, AS [8] [ 2 4% & BH 114k & 4 () i 4k & 9

TCA-105) FEIE AR, 76 LEUR G2 FSAHDU Snm B 1 = (2- B -8 Ik ) (X2

RIEMS ) 88 (111 (BALlg) TE W4 7S 2 .

[0126] [ LbZeds] 1 0 2] A A8 B0 B H kHEIE OLED #31

[0127] I 55 SEiifs] 2 A1 4 AR [R5 V51 OLED, AS[R] i J& 78 B A S AR YT B A& 1 o — A

NEPWAEH 4,4 - = (9H- MM -9l ) BE2E (CBP) AU Ak A HL BB OB A UME

676.88[676.23
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BRI TR
(0128 - 1, 000cd/n’ (134 FF 3 I AL &5 A5 AT WL B R Y 20 (IR 1-4) A
BHECROCAL A (LA 1 A 2) B OLED BRI, 46 AR 5 .

[0129]

Iéﬁ%‘- R B35 22PN Igﬁifxmz z??zi:;m’) it
1 [tc10-19  |(pig)air(acac) |- le.s 3.2 Tt
2 [TC10-108 [(pig)zir(acac) |- 16.4 3.4 4148,
L1 |3 [Tc4-102  |(pig)air(acac) |- l6.6 3.4 e
4 [TC10-60  |(pig)irtacac) }- l6.7 3.1 AR
[5 [TC4-12 (piq)2Ir(acac) |- 6.4 3.8 af
l6 [Tca-50 (pig)2Ir(acac) |- 6.3 4.2 Tt
SLHiB2 |7 [TC10-12  |(pig)zir(acac) |BAlg |6.9 3.3 lae
8 [rc10-83  |(pig)air(acac) |BAlg 7.0 3.0 e

[0130]
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CN 103805171 A 28/28 11
lo [rc10-100 |pig)ir(acac) IBAIq le.s 3.4 PARD
10 [TA49-103  |(pig)2Ir(acac) |BAlq l6.9 3.3 PARCA
11 [TC10-97  |Ir(ppy)s - 6.2 135 5
12 [TC10-52  |Ir(ppy)s - 6.1 14.8 S
StHEBI3 |13 [TC4-103  [Ir(ppy)s - 6.4 14.0 5
14 [TC4-106  |Ir(ppy)s - 6.1 14.1 |@e
15 [TC10-4 Ir(ppy)s - l6.3 13.4 =3
16 [TC4-82 Ir(ppy)s - 6.5 137 |5
17 [TC4-105  |Ir(ppy)s BAlq 6.6 13.1 5
18 [TC4-96 Ir(ppy)s BAlq l6.8 13.0 |
L4
19 [TC10-106  |Ir(ppy)s BAlq l6.8 12.7 g
20 |TC4-50 Ir(ppy)s BAlq l6.9 13.2 i)
HE#1 [CBP (pig)zir(acac) |BAlq 7.5 2.6 ae
Hekemi2 CBP Ir(ppy)s BAlg 7.5 10.5 %)

[0131] 4k 5 o, AR A BSOS WAR B I LR A U P . T3 4h,
A58 FH A B R AT AL LR AR 5 AR D 55 o B IR e 2106 sl e R e 4 VA A3 g LB
FOCHEFURIFEAR T 93 HU s, AT iy T 2R 800 Hols 1 DI AE.
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