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3. AIAUNESR 1 ik A LR B &8, HRFIEAE T, Frid b 5k B M ik &
R

Hrp

RO R E R EBCFIZR | g 5E A, H R &R .

4. — R AL BECROE S, g 8RB ZER 1-3 AR TR A HL L EUROE
wE.

b IRAIZER 4 Pk AT AL B, Frid as PR 58— WAl 558 il s ALK
FRAPTIREE — AR S R Z A — 2R 2 AU, e aylz 88— M i
BORZESR 1=3 AL — TR A AL BURO AL &8, Fl— R MRS 2551 .

6. GIBURIEER 5 Frik AT AL B L E F, HAFIEAE T, Prid A /L= B8k B 95 et
EIRNZE 0 5 55 A S I — RhER 2 P IAL &)

7. WIBCMZER 5 Frd B HL R ECO SR, AR IEAE T, Irid il 2 e B &1k H o R
JAIAR A 1R 5 2 RAVA HLGE 8 5 DU A SR SR o S e o AR <R AT d- T
AP MRS G

8. WIBLRIEER 5 Frik AL B L& 1, AR IEAE T, Frid s il = B4 B0t =
AT SR

9. QIBLAIELR 5 Frid A HLHECAOC S, IR AR T, Frid A WU B e fF & K
S EDGRIA LR BUO S, Prid B LR IS0 — R B2 2R M6 GBS A AL
HECRE)Z -
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AN ERACUEYNERZEEMRIEIREA IR
&

AR G

[0001] AR K A HLHRBUR AL S LA FZAL S A AL B0 %,
HARMH, 3 b — R AR BUOUM BHI A FLHBUROE S A RAE T Z AL SV E a3k i (19
AN BB

HEREAR

[0002] 1452 OLED KOG 22 1) e T EE PN 2 2 RBUROGM BE. B, PRz FAE 3
RO EE AH3E, 247 B EURCHLIER M B RS B . 308 b, B R RO
ZhgE 45 (A-fold) . BNEHHATALL, 8k (T11) S-SR B ARPT B AN . 1XEh4 K}
1 (acac) Ir (btp) ,~ Ir (ppy) s Firpic DRI WA T4 BT . BT, IE/EX#HE
PORLHEAT VR 20050, Rl 2 AE H A AR

[0003]
[ i ) ) = , ]
T
e | 0 O .,-N\
/ o"r::“ [ .v"N = }lr:-' F
- 1. Irs. >N .
O . r L I N
s’
i 12 I 3 i N
(acac)ir(btp), Ir(PPY)3 Firpic

[0004]  HHI,CBP &) &2 AAEB LM B A A K. e ikiE 7S BCP.BAlg 1
2 BEAEZ B R OLED, S AT ( HAR ) 2L RIE T8 4 BAlg ATAEMME N R &
P& OLED,

[0005]

NN

CBP BCP BAlq BAlq ﬁri%

[0006]  JRAEIXECAT B ME T R AF BB EUAO G, (R EATTR A — e Ek e, T
BRI T 2 R AR A, X2 U AN BRI s A s AR TR RN 2 R e BRI
OLED [ ZhZ M (power efficiency) 2 (n/ ML ) X HLIRAEEME 1, I LA 20 %
SR . 75 B 1 T R R A OLED [ Zh 248 . s2br b, 43 AR A4 R OLED
fefit LU 2 A RHT) OLED BEAF I MR AR ZE (cd/A) o HIE, SAIMAH# £HF 1 BA1q.CBP 5%
FHAERS A R 3L 5T, A DL A28 Y6 A0 RHET OLED 7ETh AR (Im/W) 77 %A B B,
X A R BB HL R 7
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[0007] 5341, OLED Bt JFASHAT & N R I LA A dm o DRI, /R 2E0F R SRR E - S i Tk e
I AL

RZIPAA

[0008]  HA ||

[0009] IS K ERIES H7 LT IRIA BA A 1 Lok il L, AR B R BN FF R T B A AL
HLEURGHA YD, & Re i Se B A L R RO A28 A0 I, 25 4 v 1) 5 T o (R A LR BRI 1
o

[0010] AR B B AR T3 AT T8 ;U2 315 2= R B LA T U7 RO R A% %
T IR A& Y R B ARAR ) B A B R AN BRI A YD, [FIR Sk Tk ] 2
[o011]  HARHFE

[0012]  $2fft T —Fifb2al 1 A6 RRHT AN EURO AL AV UL AT Iz A A AL
RO % o BRUNA R AN ECR G A YA LA 2 b R B RIFRROERE
RO 7 1 75w P 5, BT LB AT T B B S 1 TAE 734 Y OLED 14 o

[0013]

sl g2

/22223
Zy 24

2/27:28 \ /
6
\ X
2\5 / l \
Y /\/
R

e
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[o014] M.

[0015] X AT Y BS7 IR N(R) « C(Ry) (Ry) BY Si(R) Re) , KT XA Y D —14 3%
NRy , HHAHZ CR,) (R 3L Si(R) Ry) ;

[oo16]  Z, B Z ST RIR C(R ) BN, Horp RypTAHELANE], HAHRR Y R o 7] BAHIERE IR
[0017]  R,2 R il 57 Hb R IR (C1-C30) #5t L. (C3-C30) 3 4t ££.5- 2| 7- Ju 7% 3 fe L.
(C2-C30) HHFk. (C2-C30) Hedk. (C6-C30) FFHEBL (C3-C30) FT5 54 ,

[0018] R Al R 7 IR RE . (C1-C30) Hrik. iz /AL, (C3-C30) Mkt .5- 2 7- Ju
FINFE L. (C2-C30) J L. (C2-C30) JhJE. (C6-C30) 5 %L, (C3-C30) Z& 75 3. M — ok —
(C1-C30) HEFEZFE. - Bk — (06-C30) F5 L& FE. RRR°Si-[ Hrfr, R*, ROFI R “Bhor i
7N (C1-C30) HEdnr (C6-C30) F53E 1,RY-[ Hp Y /R 0EK S, H R'ER (C1-C30) Ktk
(C6-C30) F5kE 1, 5 - BL . (C6-C30) A AEM e 5 — B = (C1-C60) b A0 e 2 | fiF AL 5L
FRE-

[0019]  RAIREI R ([FIbe I FRBE AL PR Se B i Bk L ok O ik L Z O L L e B U Ok L 5
R FF I AL BT R B L % RYL RO RORI R R e L B S A AT B — AN B 2 AN ERAR 3
AR, Frik AR IE B (C1-C30) itk iz &k (C3-C30) Fhbrtk.5— Bl 7- JuiFrbe it
(C2-C30) 3L, (C2-C30) RIE. (C6-C30) FFE. (C1-C30) KEIE. (C6-C30) HEIE . HP (=
0) RRTEUAR (C6-C30) 753k [ Horop R°AR 7 IR IR (C1-C30) Hrdkk (C6-C30) 753 1.
(C3-C30) Z4F53L. (C6-C30) FFHEULHYT (C3-C30) FeF5HE. (C1-C30) HrILEULH (C3-C30)
Fe P H. (C6-C30) F5 3L (C1-C30) kEdk. (C6-C30) FH L (arylthio). (C1-C30) 4 fif F&
(alkylthio) B& — B (C1-C30) kel k. B — B (C6-C30) A% K. = (C1-C30) i
FERRESTHE, . (C1-C30) ikt (C6-C30) 753 kAL . = (C6-C30) 74 ket o — Bk
2 (C6-C30) 5 HERIEAL B — B (C1-C30) Kelbbllbe s e dit s DA &%

[0020] Pk R FRLE L BRSPS — B Z AL H B, N, 0, S, P (= 0),Si AP [FZ8)F
Fo

[0021]  £E A& & B w1, (C1-C30) kg . = (C1-C30) ke & B Ak fe L. — (C1-C30) %t 3%
(C6-C30) FHHREMRELEEL, (C6-C30) P54 (C1-C30) Fdk. (C1-C30) k% k. (C1-C30) Lihk
B T B 1-20 MR, Pk 1-10 MR, (06-C30) 755, — (C1-C30)
FEdt (C6-C30) FHHREF LR, = (C6-C30) FHREFEEREIE, (C6-C30) L (C1-C30) ki,
(C6-C30) 54, (C6-C30) F5Hmsd i 77 A 73 ] BA 6-20 MikJE -+, ik 6-12 ik i
+o “(C3-C30) 7875 A" 2% 5 B n] B 4-20 Mk R+, BEARIE 4-12 MR+ “ (C3-C30)
NG IR e AT 2T 3-20 M5, BEALE 3-7 MigJE . “ (C2-C30) Ja BRI [
I BRI T B 2-20 MR, BEARIE 2-10 DMK IE .

[0022]  FEAS K HH HR, HE A0 5 LB RN SRRV B AN 8 B He A, HAY R R R A AU B
HABERK. Fridi i a G E N, BiH IR 2 IR DL S B IR

[0023]  FEAKR T, FERREENG FREE-ANAIE AN AENER, 7] a5
4= 3| 7- Jo ik 5- 8K 6- JURY IR B IN, B FR s s 2 A 5 . BRI A
TR EEHL B OR L (biphenyl) (BEIE, Bh3E. 253, FEE (phenanthryl) < 2K JF [9,10] JEE
(triphenylenyl) TE3E JE3E (perylenyl) JdE (chrysenyl) JfPYZEIE (naphthacenyl) .
WA (fluoranthenyl) 55, (H AR Tt P 8 B0 4E |- ZEA 2- 258, ik R L0,
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Fi1- L 2- LA 9- UL, Bk 2 BB 6 1- 2 Bk 2- 2 R\ 3- 2 B 4- i B R 9- 7
B FEARKM, “CIRFE” R 1-4 MEH B, N, 0, S, P(=0), Si AP KIZRIEF1E
R B oAt 5 B B R K 5 B B AT DA 5- B 6- JT R I R T AL B S
FIGE 1SR Z IR % 55 38, HrT i, 55 4, Brid 24 55 R0 h5 i ok 50 S e 22 10 B ok
—ANGRTE . PITIR A 05 BEALRE A 5 A, A B ) 2 o T AR A B AL T A5 2
N- A B £ o B AR (1) 190 00, 4% BP TR 2 7 5 00) 0 R gl e R gy | kg e | IR e R |
LY e | W e | W e | S DR R | S TR e | PR S | P e | R L | DU W | = e
L DU ML R JE (Furazany 1) | I mg S8k itk e 5 | s e O | IGA R L 55 5 &2 PR % 55 R 49t 2R
FEWRIE I (benzofuranyl) 2K FEIE Wy J | S 2R IR R 2 2R R IR e 5 | R R e e i | ORI e
VR A L | R S TR A | DR PTG S M P | g e | M| A RS S MR R R | I
SRR IR AL L IR (cinnolinyl) . Rk L | 1 R MR L (quinoxalinyl) . HE ML FE g B
(phenanthridinyl)  Z&FEE] 4230 G AL (benzodioxolyl) &5 s J H N-4 44 (flanntt
WE B N- A0 ek N- S ) s R ER 55, (HIE AR Ttk

[0024] 1 H., &K A VR BRI A G722 0BG TR SRR &Y.

[0025]
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‘ # TA1
N-g Y. N- C Yy MR 6 O -
750 “' Q\J R
() -
TAB TA9 TA10 TA11 TA12
¢ e ¢ @,
e v el & o
Y. A N-g, ¥ 7 N-r, v I N-Ry O A N-g, Q B N-g, g |; Rt
a ) ¢ ) o & X YN v R
TA13 TA14 TA15 TA16 TA17 TA18
(")
N- N- R N. *R. O N- R O N‘R,
Y. N+, "Ry g 1 O 1 \ O
s J )
TAte TA20 TAZ1 TA22 TAZ3 TA24
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DN 8 F% &
@ N-R; RY 1R ;-R,R i R' R N-R, 1
0% N SsTRe 8 &)

TA115 TA116 TA117 TA118  TA119 TA120 TA121 TA122 TA123

[0028] HA .
[0029] Y /R CRy) (Ry) B Si(R) Ry s H RAIR B R Hb2E 1-6 g LHIAHA .
[o030] 1y H., A& B AN B S ARG+ 7] 2 0L BEE TR E.
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Na
Riy-
| N

N
T329N\¢| TB30 N\) B34 N\) 832 N

Ty g Ny
3 R1'N N R1'N Y
Y R R Y
1 ~N ~ N R 1 ~N
N"' ') N

TB37 TB38 TB39 TB40
2 N N
R1~N R1"N \ R1‘N R“N N R’\"'N R'I‘N
Y Nz
R
1 SN R 1 N f
TB41 N TB42 N t8es N ’N TB44 N 'N TB45 N 2N TB48
o
Q@ )
Ri~y NN Ry-y N
R R
Ny AN
] P ~ )
TB49 TBS51

[0032] HA .
[0033] YRR CRy) (Ry) B Si(R) Ry s H RAIREIR Hb2E 1-6 g LHIAHIA
[0034]  H4k, AR HBIAN BRI A I T 7] 2 0L BEE RGP E.
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[o036]  H:t .

[0037] R AR F R 552 1-6 FHIE A

[o038]  H. &k, R AT RF R MMk B A w0, bedE (WP 25 R, T A,
O RO R BRI R L) LA 5 R (R %%‘%\ZJ%\ 5/ e N -
(phenanthryl) . =R (terphenyl) s EEJE (pyrenyl) <dE3E (perylenyl) W& — 25 FE . ¢
B (fluoranthenyl) JJE 38 (chrysenyl) FIZ83: [9,10] JEH: (triphenylenyl), HAET
I,

[0039]  ELi&h, R A R ST HIFR AR IR IE  1- 2508, 2- ZRBLE0E B MRS I U, (HA
MRT 1t

[0040]

N
'\J/@‘(,b«(\&@@&\z./\\# 84 - \: *«%*—(\ *—Q_
BP0 -<\t:*{~o d@ JJQ'UQ
<7 4@ AW)@AJ 4@ —U/@Q d"Q e p

r&\l

H31 H40

[0041]
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Q“@@: @@ o h@%@% o

H45 'N

@& @f&@ 20y @% @%@@b

H50 H52 H53

0B 080 R dogh

O

H8&2 H63 He4

— — N= N= N=
ot =0 ) vy 4 v\ / = = =
N N TR * \N ! * =N l/ . N l
1N 7N TN 7N N N
HE9 N& H7o NN H71 H7Z %=/ yrs \sn HT4 H75 H78
®, " Q

-y %, \N
TAOTgO @%@mm%

@ &?:3*?:3@ %3,@%3@ z

@r@ T O W

Hi00 H101

[0042]
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His

Hitd
[0043] AL T —FpA K B A AL BUR OGS, B SE — Bil 5 AR IR TIA
F NS Bk M — R E E AR, i AR ORE L  1-6 LR —Fhek
Z RN BEBUROCH AT .
[0044]  FEA KB HIE AL REUROG R & H, Frid GALZ AT aFE B EBUROLE, Frik B0k
A AHE—FhELZ PG5 2450 LA S — MpE 2 PPk 22 2 1-6 s A DL EUR B & W1k
NHBBUROCHERT . ik EUROEE 2855I A BAR IR
[0045]  FEAN K BIIANL BRI & H, ATES R B3 1-6 [—FhEZ Mgt EL
ROCAEW), T [R5 1% B 55 A A M EOR a3 55 e A — FhE 2 Mk 54
[0046] & ik B4k 1-6 B —FhERZ M AN BRI WAL, KR AN ZE T
A —FER 2 Mk H oK A RS | RF 2 RE LSR5 VA A58 1A % 4
JE B REEM d- T EN S EES G . A VLUE n]EHE EUR G Z A A R AR
2o
[0047]  [R T Frd A HLHEEROGCIEWAL, Frid GHLUE R RN G — 282 B RTEL 4
HEED AN EROGE, UE K BDCA N BRI &
[0048] A 7 H LA
[0049] PRI BH I HILHE BURGAL & W0AH LU I AT B b kL BT R AT B9 R 6 22 Fn Ak
S g A i, B bAe AT T B R U TAE A5y LY FE S 2D Hi 7319 OLED 4%, BRIKY
B HEAUNCER R E.

BIRLHEA R

[0050] Oy T & TR, 4K B BIA WL HBUROGH A S T iE S Az & i
#RET NRRR A WIAT RGBT o {2, IR B SEHE BN T IR B 1, hA 2
T BRI AR R B

[0051]  ffil] & S 4]

[o052] [ &M 1] il &1 &4 A

[0053]
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I -

pe=A

Q. wous @

A3 A5 A
[0054] il &AL G A-1
[0055] R & 1- ¥R fH #& 7% (16g,74. 25mmol) .9,9— - H JE -9H- 25 —2— & Bl IR (23g,
96. 60mmo1) . Pd (PPh,), (4. 2g,3. 63mmo1) .2M K,CO,7K ¥& ¥ (111mL) . EtOH(100mL) #II BF 2K
(200mL) , FINFAE] 120°C R 3 /Mo RN TE UG » FHATR/KBERIE 6. H EA AHUTFH
MgSO, THEANLZ G, 1 F e fe 28 K AR Br 6 M. Rl R A ik Ak S 21k 59 (A-1)
(22g,95% ) .
[oo56]  ffill &L &4 A-2
[0057] B & b & W A-1(24g,76. 10mmol) . W % /8 = &£ fiE (200mL) F1 1,2- — & 7%
(200mL) , JNFAEN 180°C , FFEAHE 12 /NIT o 24 5 82 58 BE , 38 FH 2818 20 B bR 25 AR e I 4D I ik iR
= OERAN L, 2- EUR, H R ZETBKBERRI R . F EA ZHUHEH MeSo, ANz G, i
WG 78 R AR L VAR . TRV A A i 5 2 A (A-2) (7¢,33% ) o
[o058] il &AL G4 A-3
[0059]  DMF (10mL) il A 3| NaH (60 %, 1. 15g,28. 90mmol) 1, 3+ T = E . Bl &W
A-2(6. 3g,28. 98mmo1) V& fi#E7E DMF (50mL) ), Frik iR A V1% I 24075 Nal [ e B 25
gedh, TEEREE LG, PRI 2,4- &g (dichloropyrimidin) (4. 9g,
33. 34mmo1) , IFIEAEAE 50mL () DMF Hre e 5 /B, N H,0 (50mL) o i R A [ 4405 ik
VEARAE MC H, FEREBUR , I MgSO, TR A HLIZ . I e dh 28 J B BR 22 iA ). 0 A pie iod
IR 2L &Y (A-3) (4g,45% ) .
[oo60]  fill &L &4 A-4
[0061]  1,3- ¥R (20g,84. 77mmol) MIA B B F T, A BESREPIEHRASISK
Fo MMAVUERRIE (500mL) J&, FridiB 59T -78°CHisE 10 48k, L2128 N-BuLi (2. 5M)
(33.9mL,84. 77mmol) &, B b B A ¥ T 78 C HE# L /NI, & = K A RE B (29. 9g,
107. 72mmol) JEAAAE THF (100mL) 1, FFEEMAH . T2=ENFE 12 /M E, 5ERd M H
P 2R KGR IR IR &9« H EA ZEUIE ) MgSO, T-ERA M2 o , 10 e % 28 R 28 b 1551
M MC F1 MeOH H 45 gt 43 B4 &%) A-4(62g,63% ) o

17
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[o062] il &AL &) A-5

[0063]  fLE4) A-4(22. 5g,0. 10mol) IR B ZS 5, FHAEFH 2R HIE BT AUR
TN PY A g (1.30) &, IRk B & T —78° CHit: 10 4. 4% n—-BuLi (2. 5M) (48. 6L,
0. 12mol) SN Hdr, 3FF -78°CHtdE 1 /Mt SR ABIR =2 Es (18mL, 0. 16mmol) .
TEWRBFE 12 /N 5, 258 il H 20K ek Ik VR 54 « 1 EA A28 F Mg SO, A
BUZ G, (e 28 R A bR 251 R . TRl i i i ek 15 2L 54 (A-5) (10g,45% ) o
[oo64] il &AL &4 A

[0065] HEAb A9 A-3 (2. 5g,6. 31mmol) \ fL. &4 A-5 (3. 6g,9. 47Tmmo1) + Pd (PPh;) , (730mg,
0. 63mmo1) +K,CO, (2M) (19mL) \EtOH (19mL) FTH2E (40mL) JR4, FEMHAE] 120°C [HIF 3 /NG .
RN SE U B Z& TR B IR 59 . F BA ZEEUF F MgSO, T B HLZ JG , [ e iE 28 e 2
BR VAR, FIRVIE A AL B S0 A (3. 82,88% ) .

[ooe6] [ il %41l 2] il AL &4 B
[0067]

Br 0 _SnHGL
—Lu,
omr B O Br E(OH

B1 B-2 (45/6)

NH
Wi
HzN
. Br hVe s
n-BuLli, THE O _mBuLi, THE _n-BuLi, THE_
—_— .
Me,SiCl, O
BS
qj.

Br
C oy
_Zwe, ﬁm@
Pd‘"’ 2~ s?zLZF
B-10H
B{OH), CI [\ @Y\
@ + NaN —_— !
\I/
cl
B-13

B-11 B-12

NaNOz HGI
Br

s'r

l

\F
C

Br

[o068] LA 4 B-2 [l %

[0069]  fLAH)B-1(50. 0g, 179mmol) VA fiEAE DMF (200mL) 1, H. A H Ao in Nk K (27. 0g,
424mmol) o T 125 CHEHZIR G 3 /N o T = WA H A R BLR G, i JE I FBR LT 5
T4, F MeOH (500mL) Feikf3 BI4LA4) B-2(27. 1g,88% ) .

[o070]  fL&H) B-3 (1] &

[0071]  {L&H) B-2(15g,37. 3mmol) &AL L BE (200mL) 7, H i =KAo 32% (w/w) HC1
IKIEW (120mL) » F=IEAE 10 80 NS HREUMA SR A (17. 6g, 147Tmmol) , T 100°CHEHE: 2 /)
e EZEAHG, RSB EWIMABIVKKH, M 20% (w/w) NaOH 7KK (150mL) 4%
Bt . F = CEEREARHL, FHEh/K (bryn) BEERIETIE. M OEEESRFELEY) B-3 9. 2¢,
72% ).

[0072]  fL&4) B-4 [ %%

[0073] 4% 17% (w/w)HCL /KI&E¥ (85mL) AR 0°C K& 1bA4) (B-3) (8. 5g,25mmol)
() B S e o, L) Herboin N NaNO, 7K V¥R [NaNO, 4. 3g (62mmol) + 7K (15mL) ] . V& &4k
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30 43k, HoA HAo N KT 7KV [KD 41, 5g(250 mmol)+ 7K (15mL)]. FriRIE&MT %5
PEE 1 /NBE, 35T 60°CHikE 3 /N o VD KOH YA AT 7,18 2. BE %5 H HL YA Na,SO,
Ve Ja , TR b g ek 5 2010 54 B-4 (4g,29% ) o

[0074]  fb&4) B-5 [l &

[0075] f A B-4(4g, 7. Immol) HIFRIEKENE A G IE 78, F m A m A 30mL ()
THF. JBESWAHIE] -78°C. 2218 n-BuLi ( /£ ke 2. 5M, 6. 2mL, 15. 6mmol) FF4HE 1
INBT . AN A B R (2. 0g, 15. 6mmol) , MR NI E IR FIE 12 /M. A
FA F B KB G, TEIMEAVLE, JEEd Sk g i e 2L 54 B-5 (2g,
76% ) o

[0076]  fL54) B-6 [ 4

[0077] A3 & 4k & 4 B-5(2g,5. 43mmol) (1) & &K ke ¥ A & < 78, I 78 A Hodoim A
THF (25mL) JG¥3 213 -78°C. 2218 A n-BuLi (ZE T4 2. 5M, 2. 2mL, 5. 43mmo1) Ff4+E 1
AN o IO IMOHCT (20mL) , FEdRHRE 2 /N o IR S WIFE BB T BA ZEEUIF K EE
B G TIERAMEE VLS, il AR s 2k B B A9 B-6 (1. 52,96 % ) o

[0078]  fL&4) B-8 [l 4%

[0079] 3 1L & ¥ B-6(15g,51. 9mmo 1) 1 & i& ke i A & S4B 78, FF 72 1 H A
THF (300mL) J5¥4#1 3] -78°C. 2218\ n—BuLi ( £ T4 1 2. 5M, 20. 8mL, 51. 9mmo1) Ff 4k
1/ AL A B-7 (335mg, 62. 3mmol) , FFAZ IR = R 12 ek
BA ZEEUF DK G, TEFTEA I, JHE S ak b ik a8 2L 549 B-8 (12¢,
69% ).

[0080]  fL&4) B-9 il 4%

[o081]  [A] f0 % f£ & ¥ B-8(12g, 35. Tmmol) [ [R J&& B I A1 N A 2— ¥ L 2% (8. 65¢,
42. 8mmo1) A1 Pd (PPh,), (1. 24g, 1. 07mmol) , H. & A 78 IR i B . i) L opoin A\ FP o8
(120mL) « 7,85 (60mL) F1 2M K,CO, (60mL) , 3 [ dEE 4 /NS o 78 218784 FH EA ZEEUH:
KBEGE, TR E NS, il SRR s 2k 5 259 B-9(9. 5g,80% ) »
[0082]  fL&H) B-10 [¥iil &

[0083] A TIEAATIAN B-9(9. 5g,28. Tmmol) HIERIEHENR. Al H HRn Nk R =
2B (100mL) A 1,2- &K (500mL) , FFEIEAEH: 12 /o 7E = A E A EA ZEEUEFHK
Yok Ia, TS ENUZ, JEiE Ak g i 15 24 59 B-10 (7. 2¢,84% ) .
[0084]  fLAH) B-13 [l &

[0085]  [m] £3 & 4k & 4 B-12(10g,67. lmmol) MY (5] Ji &2 i = n A\ 4k & ) B-11 (9. 8g,
80. 5mmo1) A1 Pd (PPh,), (2. 33g,2. 01mmol) , H A & A 78 B R FE IR il L epim N R o
(240mL)  Z.E% (120mL) F1 2M K,CO, (120mL) , I [FIHEEE 4 /NI, 78 =140 A BA ZEBUT
KSR IG, T ANUE, i Sk it aiftb 5 2L 54 B-13 (11g,86% ) »
[o086]  fL&4) B Kl &

[0087]  fL.& %) B-10(3. 0g, 10. Ommol) ¥4 fi# /£ DMF (200mL) (¥R & Y2218 M A\ 28 &
NaH (288mg, 12mmo1) F1 DMF (100mL) [ [ Ji§ o8 R o, JF e+ 1 /e 4k & 4 B-13 (1. bg,
10mmo1) LIS N A F-IEMAAE DVF (200mL) H, H-T- = EBH: 12 /M.

[0088] i yE MR AW, KA MeOH ¥ TR EML 59 B (2. 1g,46% ) o
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[ooge] [ il &% 3] & ik&4 C
[0090]

h
o " eh e
: -Buli -Buli, THF
Br pr _N-Buli, THF _ 0 n-Buli, THF Q n , Q o
B
mee M0 o b
'B-0
cA c2 0*( cs
8.7

€6 G me 0 =7

=N
s-.rw
C

C

[0091]  fL&H) C-1 R #&

[0092] & TAFH & RS A S PR, DL H &) 2 TPl AL A B-5
R E A EY) B-4 R R E R &4k 549 C-1 (1. 7g,50% ) o

[0093]  fL&9) C R &

[0094] L5446 2 i 24044 B-6.B-8.B-9. B-10 F1 B AHFI K77 = AL-&4 -1 1k
HIE R &AL A C(34Tmg, 55% )

[0095] R4 il % B 1-3 (97501 A WL EUR Jeb A9 TAL TB 1 TC, ® 1-4 FIH T 'H
NMR 1 MS/FAB, ‘BAI 152 il 2 A AL - BUROG A P T EUARIE .

[0096] 1

[0097]
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16/28 1T

Rs
H.
(™

R,

R

'H NMR (CDCl,, 200 MHz)

MS/FAB

NE(E

THEAE

TC4-1

H1

GiF -3

GiE-S

FKE

5=1.72(6H,s),7.05(2H, m), 7.24 (1H,
m), 7.41~7.52(8H, m), 7.54(5H, 8),
7.61(1H, m), 7.77(1H, m}, 8(1H, m),
8.09(1H, m), 8.12(1H, s), 8.18(1H,
m), 8.3(4H, m)

588.74

588.26

TC4-4

H4

G-

AL

K

8 = 1.72(6H, 8), 7.24(1H, m),
7.41~7.44(4H, m), 7.51~7.52(8H, m),
7.54(1H, 8), 7.61(1H, m),
7.77~7.79(5H, m), 8(1H, m), 8.09(1H,
m), 8.12(1H, s), 8.18(1E, m),
8.63 (1H, s8)

589.73

589.25

TC4-12

H12

GiE-S

I

& = 1.72(6H, 8), 7.24(1H, m),
7.41~7.44(4H, m), 7.51~7.52(8H, m),
7.54(1H, 8), 7.61(1H, m), 7.77 (1H,
m), 8(1H, m), 8.09(1H, m), 8.12(1H,
s), 8.18(1H, m), 8.28(4H, m)

590.71

590.25

TC4-19

H19

RE

E

= 7.11(4H, m), 7.24~7.26(4H, m),
7.33(5H, m), 7.44(1H, m), 7.5(1H, 8),
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)

535.64

535.20

TC4-26

H26

P2 S

K

5=2.2(1H, m), 6.01(1H, s), 6.43(1H,
8), 7.11~7.17(8H, m), 7.24~7.26(4H,
m), 7.33(7H, m), 7.4~7.44(5H, m),
7.5{(1H, s8), 7.61(1H, m), 8.05(1H, 8),
8.09~8.11(2H, m), 8.55(1H, m)

675.82

675.27

TC4-32

H32

E

FE

5 =7.11(4H, m), 7.24~7.26(4H, m),
7.33(5H, m), 7.44(1H, m), 7.5(1H, 8),
7.53(2H, m), 7.61(1H, m), 7.94(1H,
m), 8.01(1H, m), 8.05(1H, s),
8.09(1H, m), 8.18(1H, m), 8.55(1H,
m)

540.68

540.17

TC4-36

H36

FH

R

FE

 =7.11(4H, m), 7.24~7.26(3H, m),
7.33(4H, m), 7.41~7.44(3H, m),
7.5(1H, s8), 7.51~7.52(6H, m),
7.61(1H, m), 7.77(1H, m), 8 (1H, m),

627.73

627.23

[0098]
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8.05(3H, s8), 8.05~8.09(1H, m),
8.18(1H, m)

TC4-41

H41

R

GiP-S

HE

5 =1.72(2H, s), 7.24(1H, 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, s8),
8.18(1H, m), 8.28(2H, m)

578.70

578.25

TC4-42

H42

R

FHE

KE

& =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

FHE

GiE-

K

5§ =1.72(2H, s), 7.24~7.25(2H, m),
7.33(1H, 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,
s), 8.18(1H, m), 8.43(1H, m),
8.55(1H, m), 9.34(1H, m)

601.74

601.25

TC4-48

H48

P

Gk

FKE

5 = 1.72(6H, s), 7.24(1H, m),
7.41~7.44(2H, m), 7.51~7.52(6H, m),
7.54(1H, 8), 7.61~7.62(5H, m),
7.77(1H, m), 8(1H, m), 8.09(1H, m),
8.12(1H, s), 8.18(1H, m), 8.43(2H,
m), 9.34(2H, m)

602.73

602.25

TC4-49

H49

RKE

RKE

|

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(4H, m), 7.24~7.26(4H, m),
7.33~7.37(7H, m), 7.44(1H, m),
7.5(1H, 8),7.61(1H, m), 7.94(1H, m),
8.05(1H, a), 8.09(1H, m), 8.55(1H,
m)

690.87

690.30

TC4-54

H54

FH

HE

5 = 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,8),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

RE

FZ

K

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(4H, m),
7.54(1H, 8), 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

FHE

FHE

KE

5=1.72(6H,s) ,6.63(2H, m) , 6.81(1H,
m), 6.97~7(2H, m), 7.07(1H, 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(1H, m),
8.09(1H, m), 8.12(1H, s), 8.18(1H,
m)

632.81

632.23

[0099]
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TC4-70

H70

FE

FE

& = 7.11(4H, m), 7.24~7.26(4H, m),
7.32~7.33(6H, m), 7.44(1H, m),
7.5(1H,8),7.61(1H, m), 7.72(1H, m),
7.86(1H, m), 7.94(1H, m), 8.05(1H,
s), 8.09(1H, m), 8.5~8.55(3H, m),
8.78 (2H, m)

561.67

561.22

TC4-79

H79

GiE- S

R

FH

5 =1.72(6H, s8), 7.24(1H, m),
7.41~7.44(2H, m), 7.51~7.52(4H, m),
7.54(1H, &), 7.61(1H, m), 7.77 (1H,
m), 7.99~8(5H, m), 8.09(1H, m),
8.12(1H, s8), 8.18(1H, m), 8.75(5H,
m)

591.70

591.24

TC4-83

H83

Sik-3

R

& =1.72(6H, s), 7.24~7.25(2H, m),
7.33(1H, m), 7.41~7.51(10H, m),
7.54(1H, s), 7.61(1H, m),
7.77~7.83(10H, m), 7.94(1H, m),
8.09(1H, m), 8.12(1H, s), 8.55(1H,
m), 8.63(1H, s)

713.80

713.26

TC4-86

H86

SiE-

&

5 = 1.72(6H, s), 2.59(6H, s),
7.24~7.33(6H, m), 7.44~7.5(4H, m),
7.54(1H, 8), 7.61~7.67(6H, m),
7.94(2H, m), 8.09(1H, m), 8.12(2H,
s), 8.55(2H, m)

628.80

628.29

TC4-89

H89

FEE

FE

KH

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),
7.39~7.44(5H, m), 7.51~7.52(8H, m),
7.54(1H, 8), 7.61(1H, m), 7.77(1H,
m), 8.09(1H, m), 8.12(1H, s),
8.27~8.28(5H, m)

670.84

670.31

TC4-91

H91l

A

Sik -2

HE

5=1.72(6H, s), 5.6(1H, m), 6.9 (1lH,
m), 7.24(1H, m), 7.41~7.44(4H, m),
7.51~7.52(8H, m), 7.54(1H, s),
7-61(1H: m): 8(1H’ m), 8.09(1H, m):
8.12(1H, s), 8.18~8.2(2H, m),
8.28 (4H, m)

616.75

616.26

TC4-93

H93

R

R

HH

5=1.72(6H,s),5.11(2H, s) , 7.24 (1H,
m), 7.39~7.44(5H, m), 7.51~7.52 (8K,
m), 7.54(1H, 8), 7.61(1H, m),
7.77(1H, m), 8.09(1H, m), 8.12(1lH,
s), 8.27~8.28(5H, m)

604.74

604.26

TC4-96

H96

R

GiE -

5 =1.72(6H, s8), 7.24~7.25(2H, m),
7.33(1H, m), 7.41~7.44(3H, m),
7.51(4H, m), 7.54(1H, s8), 7.61(1H,
m), 7.68(2H, m), 7.79(2H, m),
7.94(1H, m), 8.09(1H, m), 8.12(1H,
s), 8.28(4H, m), 8.55(1H, m)

590.71

590.25

TC4-97

H97

R

FRE

KA

5 =1.72(6H, s), 7.24(1H, m),
7.41~7.44(4H, m), 7.51~7.52(8H, m),
7.54(1H, 8), 7.61(1H, m), 7.68(2H,
m), 7.77~7.79(7H, m), 8(1lH, m),
8.09(1H, m), 8.12(1H, s), 8.18(1H,

m), 8.23(1H, s)

665.82

665.28

[0100]
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TC4-98

HO98

i3

GiP-

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, 8), 7.61(1H,
m), 7.68(2H, 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(1H, m)

666.81

666.28

TC4-99

H99

GiP-

P

8§ =1.72(6H, s), 7.24~7.29(2H, m),
7.37(6H, m), 7.44~7.52(10H, m),
7.54(1H, s8), 7.55(3H, m),
7.61~7.63(2H, m), 7.89(2H, m),
8.09~8.12(2H, m), 8.59(1H, s8),
8.85(1H, s)

696.91

696.27

TC4-10

H10

I

SiE-

5 =1.72(6H, s), 7.24~7.29(2H, m),
7.37(6H, m), 7.44~7.52(10H, m),
7.54(1H, s), 7.55(3H, m),
7.61~7.63(2H, m), 7.89(2H, m),
7.96(1H, m), 8.09~8.12(2H, m),
8.57(1H, m), 8.85(1H, s)

695.92

695.28

TC4-10

H10

A2k

GiE-

5 =1.72(6H, s), 7.24~7.31(3H, m),
7.37(6H, m), 7.44~7.5(9H, m),
7.54(1H, s8), 7.55(5H, m),
7.61~7.63(2H, m), 8.09~8.12(2H, m),
8.38~8.4(3H, m), 8.85(1H, s)

694.94

694.28

TC4-10

H10

GiP-

&

5 =1.72(6H, 8), 7.24~7.29(2H, m),
7.37~7.5(15H, m), 7.54(1H, s),
7.55(3H, m), 7.61~7.63(3H, m),
7.76 (1H, m), 8.09~8.12(2H, m),
8.38(1H, m), 8.59(1H, =), 8.85(1H,
s)

696.91

696.27

TC4-10

H10

dib-2

SiF-

5 =1.72(6H, s), 7.24~7.29(2H, m),
7.37~7.5(15H, m), 7.54(1lH, 8),
7.55(3H, m), 7.61~7.63(3H, m),
7.76(1H, m), 7.89(1H, m), 7.96 (1H,
m), 8.09~8.12(2H, m), 8.57(1H, m),
8.85(1H, s)

695.92

695.28

TC4-10

H10

A

GiE -2

& = 1.72(6H, s), 7.24~7.31(3H, m),
7.37(6H, m), 7.44~7.5(10H, m),
7.54(1H, s), 7.55(3H, m),
7.61~7.64(3H, m), 8.09~8.12(2H, m),
8.27(1H, m), 8.38~8.4(2H, m),
8.85(1H, s)

694.94

694.28

TC4-10

H10

S-S

GiE 2

5 =1.72(6H, s), 7.24~7.29(2H, m),
7.41~7.51(5H, m), 7.54(1H, s8),
7.61~7.68(4H, m), 7.79(2H, m),
8.09~8.12(2H, m), 8.28(2H, m),
8.31(1H, s), 8.85(1lH, s)

514.62

514.22

TC4-10

H10

S-S

GiE-2

5 = 1.72(6H, s), 7.24~7.29(2H, m),
7.41~7.51(5H, m), 7.54(1H, s),
7.56-7.68(5H, m), 7.79(4H, m),
8.09~8.12(2H, m), 8.54(1H, m),

8.85(1H, s)

513.63

513.22

[0101]

24



in P

CN 102625819 B 20/28 7T
5 = 1.72(6H, s), 7.24~7.29(2H, m),
7.44~7.5(3H, m), 7.54(3H, s).

T -

7C4 10 310 i |HElH |7.61~7.68(4H, m), 7.79(2H, m), 8 (1H,|512.64|512.23
m), 8.09~8.12(2H, m), 8.3(2H, m),
8.44(1H, m), 8.6 (1H, m), 8.85(1H, 8)
5 = 1.72(6H, s), 7.24~7.29(6H, m),

TC4-10[H10 7.41~7.52(12H, m), 7.54(1H, s),

8 8 W | [H 7.61~7.63(2H, m), 7.85(4H, m), 666.81/666.28
8.09~8.12(2H, m), 8.85(1H, s)
5 = 1.72(6H, ), 7.24~7.29(2H, m),
7.41~7.52(14H, m), 7.54(1H, s),

';c4 10 ;110 APl |7.57~7.63(4H, m), 7.7~7.75(4H, m),|665.82|665.28
8.09~8.12(2H, m), 8.63(1H, 8),
8.85(1H, 8)
5 = 1.72(6H, s), 7.05(2H, m),
7.24~7.29(2H, m), 7.44~7.5(2H, m),

'gc4 112‘11 ma|mgln  |7.54(18, =), 7.59-7.63(6H, m), 612.76/612.26
7.95~8(6H, m), 8.09~8.12(2H, m),
8.38(2H, m), 8.85(3H, s)

[0102] F2

[0103]

TC10
MS/FAB
ey IR, Rs |Rs |'H NMR(CDCl;, 200 MHz) - / -
WEME [HHEAE

5=7.11(1H, m), 7.25(1H, m), 7.33(2H,
m), 7.37~7.47(19H, m), 7.61(1H, m),

TC10-3 |H3 FE|FEE|7.72(1H, 8), 7.89(2H, 8), 652.86|652.23
7.89~7.94(1H, m), 8.3(2H, m),
8.55~8.6(2H, m)
5 = 7.14(2H, m), 7.25(1H, m),
7.33~7.37(6H, m), 7.46~7.55(7H, m),
7.61(1H, m), 7.7(2H, m), 7.72(1H, s),

TC10-5 [H5 FE Xgmaa(zn, a). 7.89-7.94 (1€, m), 654.83|654.22
8.15(2H, m), 8.53~8.55(3H, m),
9.3(2H, m)
5 = 7.25(1H, m), 7.32(1H, s),
7.33~7.55(19H, m), 7.61(1H, m),

TC10-6 |H6 FIE|HFEHK|7.72(1H, 8), 7.79(2H, m), 7.89(2H, 8) ,|653.84]653.23
7.89~7.94(1H, m), 8.28(2H, m),
8.55(1H, m)
5 = 7.25(1H, m), 7.33~7.55(16H, m),
7.61(1H, m), 7.72(1H, 8), 7.84 (1H, m),

TC10-11[H11 |3 Xﬁmeg(za, o), 7.89-7.94(1H, m), 577.75|577.20
8.05(2H, m), 8.55(1H, m), 8.98(1H, m)
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[0104]

TCl0-14

H14

#E

FB

5 =7.25(1H, m), 7.33(2E, m),
7.37~7.46(18H, m), 7.61(1H, m),
7.72(1H,8),7.76 (1H, m), 7.89(2H, 8),
7.89~7.94(2H, m), 8.43(1H, s),
8.55(1H, m)

626.82

626.22

TCl1l0-28

H28

KE

KE

5=6.47(1H, m) , 6.58(1H, m), 7.25(1H,
m), 7.33(2H, m), 7.37(4H, m), 7.41(1H,
m), 7.45~7.51(15H, m), 7.72(1H, s),
7.79(2H, m), 7.89(2H, 8),
7.89~7.94(1H, m), 8.55(1H, m)

640.85

640.23

TC10-33

H33

B 2

#E

& = 7.25(1H, m), 7.33~7.55(16H, m),
7.61(1H, m), 7.72(1H, s), 7.89(2H, 8),
7.89~7.94(1H, m), 8.03(2H, m),
8.55(1H, m)

583.78

583.15

TC1l0-40

H40

FE

FE

8 = 7.25(1H, m), 7.33~7.37(6H, m),
7.4(1H, s), 7.41(1H, m),
7.45~7.51(15H, m), 7.72(1H, s),
7.89(2H, s), 7.89~7.94(1H, m),
8.28(2H, m), 8.55(1H, m)

641.83

641.23

TCl0-52

H52

Rk

A

5 =6.63(2H, m), 6.97(2H, m),
7.16~7.25(7H, m), 7.33~7.37(8H, m),
7.46~7.55(7H, m), 7.61(1H, m),
7.72(1H, s8), 7.83(2H, s8),
7.89~7.94(1lH, m), 8.55(1H, m)

696.93

696.21

TC1l0-60

H60

K

AE

8§ =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),
.33~7.37(6H, m), 7.46~7.55(7H, m),
.61(1H, m), 7.72(1H, 8), 7.86(1H, m),
.89(2H, 8), 7.89~7.94(1H, m),
.55(1H, m)

693.91

693.26

TC1l0-63

H63

HE

P8

= 0.66(6H, s), 6.63(2H, m),
.73~6.74(3H, m), 6.81L(1H, m),
.08(1H, m), 7.2~7.37(12H, m),
.46~7.55(7H, m), 7.61(1H, m),
.72(1H, s), 7.89(2H, 8),
.89~7.94(1H, m), 8.55(1H, m)

723.02

722.26

TC10-72

H72

HE

BE

= 7.25(1H, m), 7.33~7.37(6H, m),
.46~7.61(10H, m), 7.72(1H, 8),
.89(2H, s), 7.89~7.94(1H, m),
8.4~8.47(3H, m), 8.55(1H, m), 8.7 (1H,
m), 9.24(1H, m)

NN NNNNOoOO]| oo NN

577.75

577.20

TC10-77

H77

HE

FE

5 =7.25(1H, m), 7.33~7.37(6H, m),
7.46~7.61(9H, m), 7.68{(2H, m),
7.72(1H, 8),7.79(2H, m), 7.89(2H, 8),
7.89~7.94(1H, m), 8.42(1H, m),
8.55(1H, m), 8.7(1H, m), 9.24(1H, m)

576.76

576.20

TC10-80

H80

P22

5 = 6.95~7.01(3H, m), 7.25(1HE, m),
7.28~7.41(18H, m), 7.56(1H, s),
7.61(1H, m), 7.72(1H, 8), 7.79(2H, m),
7.89(2H, 8), 7.89~7.94(1H, m),

8.55(1H, m)

669.84

669.22

[0105]
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TCl0-82

H82

HE

ES 2

5=1.73(4H, m), 1.88(4H, m), 2.72(1H,
m), 3.64(1H, m), 7.33(1H, m), 7.37 (4H,
m), 7.41~7.51(17H, m), 7.72(1H, 8),
7.89(2H, 8), 8.17(1H, m), 8.28(4H, m)

736.98

736.30

TC10-88

H88

KE

HE

5§=1.94(2H, m), 2.96(2H, m), 3.7 (1H,
m), 7.1(1H, m), 7.33~7.46(18H, m),
7.72(1H, s8), 7.86(1H, m), 7.89(2H, 8),
7.89~7.9(1H, m), 8.17(1H, m),
8.48(1H, m)

633.85

633.26

TC10-92

H92

K

K

& = 7.25(1H, m), 7.33~7.55(19H, m),
7.61(1H, m), 7.72(1H, s), 7.89(2H, 8),
7.89~7.94(1H, m), 8.28(4H, m),
8.55(1H, m)

678.85

678.22

TC10-94

H94

g =22

F#

8=7.25(1H, m), 7.33(2H, m), 7.37(4H,
m), 7.41(2H, m), 7.45(1H, m),
7.46~7.51(18H, m), 7.72(1H, s),
7.79(2H, m), 7.89(2H, 8),
7.89~7.94(1H, m), 8.55(1H, m)

717.93

717.26

TC10-99

H99

KE

EE

$§=7.29~7.37(12H, m) , 7.46~7.55(19H,
m), 7.61~7.63(2H, m), 7.72(1H, s),
7.89(4H, s), 8.12(1H, m), 8.59(1H, 8)

837.13

836.28

TCl0-10
0

H100

KE

HE

$=7.29~7.37(12H, m), 7.46~7.55(19H,
m), 7.61~7.63(2H, m), 7.72(1H, s),
7.89(4H, 8), 7.96(1H, m), 8.12(1H, m),
8.57(1H, m)

836.14

835.28

TC10-10
1

H101

A

#E

5=7.29~7.37(13H, m), 7.45~7.55(20H,
m), 7.61~7.63(2H, m), 7.72(1H, s),
7.89(2H, s), 8.12(1H, m),

8.38~8.4 (3H, m)

835.15

834.29

TC10-10
2

H102

FE

K

& ="7.29~7.42(30H, m), 7.61~7.63(3H,
m), 7.72(1H, 8), 7.76 (1H, m), 7.89 (2H,
8), 8.12(1H, m), 8.38(1H, m), 8.59(1H,
8)

837.13

836.28

TC1l0-10
3

H103

K

FE

5 =7.29~7.42(30H, m), 7.61~7.63(3H,
m),7.72(1H, 8), 7.76 (1H, m) , 7.89 (3H,
8),7.96(1H, m), 8.12(1H, m), 8.57(1H,
m)

836.14

835.28

TC10-10
4

H104

KE

HE

5=7.29~7.37(13H, m), 7.45~7.55(19H,
m), 7.61~7.64(3H, m), 7.72(1H, s8),
7.89(2H, 8), 8.12(1H, m), 8.27(1H, m),
8.38~8.4(2H, m)

835.15

834.29

TC10-10
5

H105

xHE

HH

5="7.29(1H, m), 7.33~7.46(16H, m),
7.61~7.68(4H, m), 7.72(1H, s8),
7.79(2H, m), 7.89(2H, 8), 8.12(1H, m),
8.28(2H, m), 8.31(1H, s)

654.83

654.22

TC10-10
6

H106

xE

HE

§=7.29(1H, m), 7.33(1H, m), 7.37(4H,
m), 7.41(1H, m), 7.46(4H, m),
7.5~7.55(11H, m), 7.72(1H, 8),
7.79(4H, m), 7.89(2H, 8), 8.12(1H, m),
8.54(1H, m)

653.84

653.23

[0106]
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5="7.29~7.37(6H, m), 7.46~7.55(11H,
TC10-10 m), 7.61~7.68(4H, m), 7.72(1H, s),
7 H107 || (|7.79(2H, m), 7.89(2H, s), 8(1H, m),|652.86|652.23
8.12(1H, m), 8.3(2H, m), 8.44 (1H, m),
8.6 (1H, m)
5 = 7.25(4H, m), 7.29(1H, m),
TC10-10 7.33~7.46(23H, m), 7.61~7.63(2H, m),
8 H108 [ARHE|KE), 50 (10, 8), 7.85(4H, m), 7.89 (2H, s) ,|307 - 02[806.29
8.12(1H, m)
5=7.29(1H, m), 7.33(1H, m), 7.37 (4H,
TC10-10 m), 7.41(2H, m), 7.46(4H, m),
5 H109 |Zkst|33|7.48~7.52(18H, m), 7.7 (2H, m), 806.04|805.29
7.72(1H, s), 7.75(2H, m), 7.89 (2H, s),
8.12(1H, m), 8.63(1H, 8)
5 = 7.05(2H, m), 7.29~7.37(6H, m),
TC10-11 7.46~7.63(14H, m), 7.72(1H, s),
0 H110 (33 3% 7.89(2H, s), 7.95~8(6H, m), 8.12(1u,| ~2-27|7°2-26
m), 8.38(2H, m), 8.85(2H, m)
[01071 %3
[0108]
TA49
MS/FAB
e R Y Ry |Rs |'H NMR(CDC1l,;, 200 MHz) : / -
WEE [HEE
5 = 7.05(2H, m), 7.25(1H, m),
7.33~7.37(5H, m), 7.46~7.47 (6H,
m),7.54~7-55(8H' m): 7-66(1H1 m):
TA49-1 [HL |SiR.Rs|HE|HE 7o 1y 5y, 7.89 (1H, ), 7.94 (1, | 02-21|702.25
m), 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,
TA49-4 |[H4 |SiRRs|FE|FKHEHE|m), 7.89(1H, 8), 7.94(1H, m), 703.90|703.24
8.08(1H, m), 8.14(1H, m), 8.55(2H,
m), 8.63(1H, 8)
5 = 7.14(2H, m), 7.25(1H, m),
7.33~7.37(5H, m), 7.46(4H, m),
. 7.55(4H, m), 7.66~7.7(3H, m),
TA49-5 [HS5 |SiR,Rs|ZE |ZFKE 7.72(1H. 8), 7.89 (1H, &), 7.94 (1H, 704.89|704.24
m), 8.08(1H, m), 8.14~8.15(3H, m),
8.53~8.55(4H, m), 9.3(2H, m)
[0109]
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TA49-12

H12

SiR4Rs

FE

#HE

5=7.25(1H, m), 7.33~7.55(19H, m),
7.66(1H, m), 7.72(1H, s), 7.89(1H,
s), 7.94(1H, m), 8.08(1H, m),
8.14(1H, m), 8.28(4H, m), 8.55(2H,
m)

704.89

704.24

TA49-14

H14

SiR4Rs

FKH

HE

& = 7.25(1H, m), 7.33(1H, m),
7.37~7.46(19H, m), 7.66(1H, m),
7.72(1H, 8), 7.76(1H, m), 7.89 (1H,
8),7.92~7.94(2H, m), 8.08(1H, m),
8.14(1H, m), 8.43(1H, s), 8.55(2H,
m)

676.88

676.23

TA49-42

H42

SiR4Rs

R

HE

& = 7.25~7.37(9H, m),
7.46~7.55(9H, m), 7.62~7.66(6H,
m), 7.72(1H, s), 7.89(1H, 8),
7.94(2H, m), 8.08~8.14(3H, m),
8.55(3H, m)

714.93

714.25

TA49-99

H99

SiR4Rs

F: S

RE

5 = 7.29(1H, m), 7.37(10H, m),
7.46~7.55(20H, m), 7.63~7.66 (2H,
m), 7.72(1H, s), 7.89(3H, s),
8.08~8.14 (34, m), 8.55(1H, m),
8.59 (1H, s)

887.19

886.29

TA49-10
0

H10

SiR4Rs

F I

I

& = 7.29(1H, m), 7.37(10H, m),
7.46~7.55(20H, m), 7.63~7.66 (2H,
m), 7.72(1H, s), 7.89(3H, s),
7.96(1H, m), 8.08~8.14(3H, m),
8.55~8.57 (2H, m)

886.20

885.30

TA49-10
1

H10

SiR4Rs

A

#E

5=7.29~7.31(2H, m) , 7.37(10H, m) ,
7.45~7.55(21H, m), 7.63~7.66(2H,
m), 7.72(1H, s8), 7.89(1H, 8),
8.08~8.14(3H, m), 8.38~8.4(3H,
m), 8.55(1H, m)

885.21

884.30

TA49-10
2

H1l0

FH

FE

5=7.29(1H, m) ,7.37~7.55(29H, m) ,
7.61~7.66(3H, m), 7.72(1H, 8),
7.76 (1H, m), 7.89(1H, 8),
8.08~8.14(3H, m), 8.38(1H, m),
8.55(1H, m), 8.59(1H, s)

887.18

886.29

TA49-10
3

H10

FHE

K

§=7.29(1H, m) , 7.37~7.55(29H, m) ,
7.61~7.66(3H, m), 7.72(1H, s),
7.76{(1H, m), 7.89(2H, 8), 7.96 (1H,
m), 8.08~8.14(3H, m),
8.55~8.57(2H, m)

886.20

885.30

TA49-10
4

H10

SiR4Rs

HH

B

5=7.29~7.31(2HE, m), 7.37(10H, m) ,
7.45~7.55(20H, m), 7.63~7.66(3H,
m), 7.72(1H, s), 7.89(1H, 8),
8.08~8.14(3H, m), B8.27(1H, m),
8.38~8.4(2H, m), 8.55(1H, m)

885.21

884.30

TA49-10
5

H10

SiR4Rs

R

FH

5=7.29(1H, m) , 7.37~7.55(16H, m) ,
7.63~7.68(4H, m), 7.72(1H, s8),
7.79(2H, m), 7.89(1H, s8),
8.08~8.14(3H, m), 8.28(2H, m),

8.31(1H, s), 8.55(1H, m)

704.89

704.24

[0110]
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5=7.29(1H, m), 7.37~7.56 (17H, m) ,

TA49-10 |H10 7.63~7.68(4H, m), 7.72(1H, s8),

p 6 SiRRs|HE |ZKHEK|7.79(4H, 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,
m), 7.72(1H, 8), 7.79(2H, m),

2!‘i£7.89(1H, S), 8(1Hl m)l
8.08~8.14(3H, m), B8.3(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,
SiR.Rs [ [#K# m), 7.72(1H, s), 7.85(4H, m), [857.08|856.30

TA49-10|H10

7 7 SiR.Rs|HH 702.91]702.25

TA49-10 |H10

8 8 7.89(1H, s), 8.08~8.14(3H, m),
8.55(1H, m)
[0111] 4
[0112]
MS/FAB
ey [R. Y R; |R; |Rs [|'H NMR(CDCl,, 200 MHz) ‘ / -
WEE [EE

5 = 7.05(2H, m), 7.25(1H, m),
7.33~7.37(5H, m), 7.46~7.47(6H,
m), 7.54~7.55(8H, m), 7.66 (1H, m),
TBS52-1 [H1  [CRaR, |FREE R IR | T T e n sy, 7. 94 (1n 702+ 91]702.25
m), 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, 8), 7.79(4H,
TB52-99 [H99 |CR,R, |FE|HEIH [m), 7.89(1H, s), 7.94(1H, m), |703.90|703.24
8.08(1H, m), 8.14 (1H, m), 8.55(2H,
m), 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 (CRsR, | L | |H 7.72(1H, 8), 7.89(1H, 8), 7.94 (1H, 704.83(704.24
m), 8.08(1H, 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(19H, m),

TB52-10 7.66(1H, m), 7.72(1H, s8), 7.89(1H,

. H104 |CR,R; [3ZE PRt H s), 7.94(1H, m), 8.08(1H, m), 704.89|704.24
8.14 (1H, m), 8.28(4H, m), 8.55 (2H,
m)

[0113]
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5 = 7.25(1H, m), 7.33(1H, m),
7.37~7.46 (19H, m), 7.66(1H, m),
i 7.72(1H, 8), 7.76 (1€, m), 7.89 (1H,
AREM |y 0 92.7.94(2H, m) , 8.08 (1H, m),
8.14 (1H, m), 8.43 (1H, s), 8.55 (2H,
m)

[o114] [ sizjifafsl 1] 438 F AR B IGA DL EUR B P % OLED 4%

[0115] A F A BH (0 s B0 e AR T OLED 25 8 . 1 5, 5 B 353 i) 1 i Fi T OLED
PE B AR TTO EiE (15Q/ 0) (WA =B KT AR (Samsung—Corning)) fKIKH =84
A5~ PR 2B RN 2808 /K BHAT 8 A S U, AR 2 BTG AZAE A B . SR )5, 1 110 2 4%

TB52-10

p 676.88|676.23

H106 |CR,R, |FE:

FER VTR B & B3R % (folder) H1, 4% 4,47,47 — = (N,N-(2- 2538 ) - ZRFZEHL )
=R (2-TNATA) B T EHZSMUIRR S H/NE (cell) W, ARG, HEA RN B2 & E
10 4L,

[o116]  Hz35, Wi (A BTk /N = it 0 FEL IR LA ZE Kk 2-TNATA, 78 TT0 JE44 T A 60nm JE (1) 2
THENZ . BE, MESYIBBEN S — DN NEPRIMAN, N - = (a- 285 )N, N - =K
He 4,47~ Jg (NPB) , 3@id (3] Brid /N == e 0 FRLIE 28 R NPB, BAAE FIrid 25 /3 N 2 L UTAR 20nm
JE 12 AL S 2

[0117] 40 N IRAEFTIR 2 7B 2 BT RCEEUROEZ . T 10 FLE S FHER AR LG
(B9 TCL0-19) 2N B SAHPIBR & /N E W AE VAT B, BB EUR 615 245
(g (piq),Ir (acac) [ — —(1- ZREE WAL ) 4K (T11) ABEAEER 1) AR —1/IE
o AR R FRAEL, BTALL 4-10 BE/R % 7025 7 UM 2 IR 30nm J5 (1 L3k
RIGIE

[0118] )&, SAHPIAR 20nm JE 0= (8- FILnmk ) & - 48 (I11) (Alq) VBN F&H 2,
HAAAVIR 1-2nm JEREMEH Lig) EARTFENE R)5, KA 5 —AES ST
WA, SAHDTAR 150 4K R 1 AL B, filli& OLED.

[o119] [ sejififsl 2] A A % W A HL R EUR AL A Wil % OLED %

[0120]  FH 5 sz fai 1 H [F) 14 7 725 061 38 OLED, AN [A) 42 45 R B 4k & (4l ik &
TC10-12) F/EE A RL, 78 B EUR 6 Z EAATTR 5nm B 1 = (2- F3E 8- MMk 4 ) (X%
FERE S ) 8B (11D BAlg) BN IR

[o121] [ sjiafsl 3] 8 A AR B0 E WL EUR G APt % OLED %%

[0122] 5 st 1 FH 5] 16 7 v 061 38 OLED, AN [ 1) 42 45 R B (4 &4 (il ik &
TC10-97) HAEE: A L, HAWARE S (Ir (opy) 5[ = (2- ZRFEMEEE ) $& 1) HAEHREUR
pire 2o S0lP

[0123] [ sjifafsl 4] M8 A AR B IGE HLHEEUR G AP % OLED %%

[0124] .5 st 3 FH A 16 77 v 061 38 OLED, AN [ [ 42 4% R B (4 &4 (4l ik &
TC4-105) HAEZFA KL, /£ HEUR G E EAAHYTAN 5nm B — (2 AL -8- &Mk G ) (K2R
FREY S ) 8B (11D BAlg) fE NS RIAEYE.

[0125] [ Lhaeds] 1 A 2] 4 A A0 B B8O e RHE OLED 2844

[0126] 52yt 2 A1 4 AH [F] B9 5 163 OLED, AS[F] i Je 78 B4 ST & 1 S — A
/INEWAER 4,47 - = (9H- IR -9— i ) BXOR (CBP) B Ak HEIA NI BUR I S 41
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NHEEROCR A EL

[0127] T 1, 000cd/m” (¥ 2% AF 43 BN S0 A R AN BUOB A (SEiaf] 1-4) F
WL BRI S (LB 1 A 2) 1Y OLED IR OGAREE, 45 KA FER 5 .
[0128]
@1,000 cd/m?2 |@1,000 cd/m?
1 |TC10-19 (piq)2lr(acac) |- 6.6 3.2 at
2 [TC10-108 |(pig)Ir(acac) |- 6.4 3.4 e
SLEf1 |3 |[TC4-102 (piq)zIr(acac) |- 6.6 34 a1t
4 |[TC10-60 (piq)zIr(acac) |- 6.7 3.1 af
5 |TC4-12 (piq)2ir(acac) |- 6.4 3.8 a6
6 |TC4-59 (pig)zIr(acac) |- 6.3 4.2 a6
L2 |7 |TC10-12 (piq)2Ir(acac) |BAlg 6.9 3.3 af
8 |TC10-83 (pig)2ir(acac) |BAIq 7.0 3.0 a1
[0129]
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9 [TC10-100 |(pig)zIr(acac) |BAIq 6.8 3.4 )
10 [TA49-103  |(pig)zIr(acac) |BAlg 6.9 3.3 a6,
11 |TC10-97 Ir(ppy)s - 6.2 : 13.5 Sa
12 [TC10-52  |Ir(ppy)s - 6.1 14.8 e
B3 |13 |TC4-103 Ir(ppy)s - 6.4 14.0 S
14 [TC4-106  [ir(ppy)s - 6.1 14.1 e
15 [TC10-4 Ir(ppy)s - 6.3 13.4 2
16 [TC4-82 Ir(ppy)s - 6.5 13.7 S
17 [TC4-105  [Ir(ppy)s BAIq 6.6 13.1 Qe
18 [TC4-96 ir(ppy)s BAlq 6.8 13.0 ®e
L %4
19 |TC10-106  |Ir(ppy)s BAIlq 6.8 12.7 2]
20 Tc4-50 Ir(ppy)s BAIq 6.9 13.2 5
L1 CBP (pig)2lr(acac) |BAlq 7.5 2.6 af
B2 CBP Ir(ppy)s BAlq 7.5 10.5 &

[0130]  f1k 5 fra, AR A AL EUAO AL S WA B H R R B A LR IV E BT 53 4h,
Bl A B AT DL BCRO AL SR Dk BTARHK AR 00 BUER DG I e s FLAT 10 7 ) HL B
FOCTEFURIFEAR 1 Bl H I, AR Ry 1 B 2 Holas 1 D23 A%
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