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Z—23
/7 W
Z4 Zs

223k 5
Zy—2Z3
7 Y
z/ vz,

Hrp

X FTY Jha7 ik 8 N(Ar,) , 0 F1 S, Hody Ar, AIAH EANE, H4E AN EEZAS Ar, ZEF,
Ar, I[RIRA Ar, BY Ar, ;

7, B 7 Mor Lk B C(Ary) AN, Hodr Ar, AlAHELAN R, HARSBE Ar, ZE Pl G824 —
ARSI
Ar, A Ar, A7 HiE H (C1-060) fidk, (C3-C60) HMpidt, B & —PEiZ A%k E N. 0. S,
Si FUP AT 5- B 6- JLA B dE, (CT-060) —Fikidt, NIke s, (C2-C60) iz,
(C2-C60) Hedt, (C6-C60) FHEF (C3-060) 24753

Ary STk BEL, (C1-C60) HEkk, i, ®AE, (C3-C60) Mkt i — s Mk A
N, 0. S, Si Al P HZ&JR 1) 5- 8L 6- Jua3pedt, (C7-C60) —Fibidk, &NIbidk, (C2-C60)
2k, (C2-C60) Fedk, (C6-C60) J3E, (C1-C60) ks sk, (C6-060) J74aE, (C3-C60) A4 75
5, (C6-C60) Jihitt, (C1-C60) HEhmd, B — 8= (C1-C30) fez %, - 8= (C6-C30) 75
I, = (C1-C30) Kedk Ak fedt, — (C1-C30) kedk (C6-C30) 53 Ffkpbidt, = (C6-C30)
D7 AR, B - BT (C6-C30) EMEdE, B — B (C1-C60) SeddflliesE, iz
DY

Ar, Bl Ary BUGEES, BNGEIE, Z9INE3E, IR, MBS, JRd, BRIE, J7 3k, e, O
AL, ZO5 5L, A ER AL, B L, e e, SRS, St PRSI, T S R R, —
75 3 RS, D7 AR R B S e A T 2P Rk B R AL — A e AN EURIE R -
(C1-C60) Kedk, i, &2k, (C3-C60) ke, A& — a2 A%k H N 0. Sy Si F P[4
JEF I 5- B 6- JLAIRGEEE, (CT-C60) —HMkidt, &RIFdE, (C2-C60) ik, (C2-C60) kit
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MBI EBA L ESYINERZE G AN R L
W&

R

[0001]  AK B KO A A AL ECOUI LA Sz S WA N BRI % .
SER R, A W SRR R ECRO e R B B A B BB &4, LLEAE AT EAN
TEAFE (host) R HLHRLEAOL B .

B=REA

[0002]  #jE OLED (AT HLHLEUAR e —ARE ) (A R 1) fie B2 (A 38 LA A2
. RERIH ATy B0 B Ege) 2 AR ECROEM B B2 WHECOHLERE , Tk
B RLR IS B AOCRCR R Rl = B 4 B TR L

[0003] I F A4 ok, 8K (TTT) 24 G902 BT A A — Rt kL A4 (acac) Tr (btp) .
Ir (ppy) , Ml Firpic, 70 AE N ZLE e GO GO B . HARRUEL, YF2 BB H T e
22 AE HA RPN AN SE [F AT I

[0004]

(acac)ir(btp), Ir{ppy)s |
[0005]  fEAMBEGRICHEHRIE TR, 2 H AT R A N2 4,47 -N, N -8R
M — X8 (biphenyl) (CBP), H.C AN VA28 7CPHES = (451 41 BCP FHBAlg) HIEA RRR K
OLED, Ze#nn] (HA) DB i = (2- T -8- kR (quinolinato)) (X%

KR (phenolato)) #5 (1T1) (BAla) RTAMIE R 2k B it RE A OLED.
[0006]
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BAlq BAlq #7444y

[0007]  RUEIRAE AT BN ROCHE TR E BA LH H2 e RA KR B AR
W VLA Z I BEE 0 TE, BT DU S B S AESARDUR L 2 A b iR i s F
RAEAZA . £E OLED W, 58 X% = (n/ FFE ) X HILCE. Bk, RS H R K
2L, HLIh 230 WAZ 5 v LR B 1) OLED T3 HE. 1ESLkR T, 48 ARG 3ok et
KL OLED 7R HHL LR (cd/A) LeAF A %¢ % EL M FHK OLED B & 88wy HA2, R
T K5 40 BALg F1 CBP AE A AR 258 M BB DL 1 ZEZh R AR (Im/w) 7 A
A G PR 3y, 3 2 BRI R A A B 2% i RHS OLED HoA 9 i i TAEH s o 17 L, 1% OLED ASRg
RN R A o

[oo08]  [A[Sk, T BEHF KA MR Re 1E— 0 a3 bt

RZIAAE

[0009] & BHEA @A

[0010] A BHIIAR IS Iy i Ik T FLE AR i) &8, AT BT S B B0 e &)
SRS HA L R CRCR R B B K R 48 A i A AL BUR 6145

[oo11] BRI, A B I B 12 v kb i) 2 S i 46 B B - ML R Ot &40, LA
AH EGH UL TR RT3 5E 5 B R 68038 1R v R T A 7 i M 34l ) E AR R o

[0012] AR BT —A B 23R4 BA SRR K 75 ar A MU ECROG R, e 4
AN BRI ALEDVEAN BEROGM EL .

[0013]  figt ek Inl IR 77 V%

[o014]  HAKMLUL, AR B KA (D -6) 2 —RAAEIBEEROI S LL A
R A RA VB CIRA T AR A HLHSUR G A PIAH B LS b R4
LR AT R S ESCR R S 1 5 i Pk e, PRIk T 15 2 A R S TAE % 4 16 OLED.

[0015]
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[0016]
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[t 4]
/f?' 2= ZE."
Z4 Z4

(225 5]
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[0017]  Hi,
[0018] X FI Y M 7 bk B N(Ar,), O F1 S, Horp Ar, Al AH AN, H24 G D EZ A Ar, 3

il Ar, A RIRA Ar, 57 Ar, ;
[0019] 2, 31 2 ML HIE I C(Ary) HIN, S Arg AAR LA, EARABHY A, JEDTFTE B

*@%H‘Z% H
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[0020]  Ar, Fll Ar, JHAZHEZE B (C1-C60) ik, (C3-C60) MbidE, & — e Z A1k B N,
0. S+ Si F P FE 1) 5- BL 6— JLAIFLERE, (CT-C60) —HMpidt, &Nk, (C2-C60)
K, (C2-C60) ek, (C6-C60) FEFI (C3-060) Z&74 3

[0021]  Ar, M7 HEE B &, (C1-C60) KEdE, i 2, WAk, (C3-060) M pidk, & — A8k
Z AN A N, 0. Sy S P 2R JE 11 5- 8k 6- JUARIR B, (CT-C60) —FRpedk, 4 Wikt
B, (C2-C60) J7%s, (C2-C60) Hreik, (C6-C60) 3L, (C1-C60) LfIt, (C6-C60) J74H %,
(C3-C60) Zx75%E, (C6-C60) 7k, (C1-C60) Riffidt, . — o (C1-C30) % FE, - ok
= (C6-C30) I, = (C1-C30) Hdt FhRERiIE, = (C1-C30) itk (C6-C30) 753 FRERIE,
— (06-C30) FFEEMREREIE, B - 8= (06-C30) J7EEMNReEE, B — 8= (C1-C60) %eEmk
I, HFERFREL LK

[0022]  Ar, Bl Ar, RGeS, BRGESE, Z8ENGEAE, I BE 2k, e MIbedk, Mk, Jeat, D7 2L, Bs
5k, ARk, 05 AR, DT, b gk, e gk, D5 sk, sk bk, T he Bk Oy AL e b
Hs, =05 R RELESE, 5 SR Sk B bt SR A e 3 vt — P ik BN AL — A e AN B EE
EUAR : (C1-C60) Kedd, K3k, 2L, (C3-C60) MLedt, & — ek Mk E NL0.S.Si F P [
AT 5 B 6- JTuAHBESE, (CT-060) Rk, SxRI%id, (C2-C60) Mitk, (C2-C60) Hk
H, (06-C60) 754k, (C1-C60) Fef A, (C6-C60) 754 JE, P(= 0)RR,[R, Fl R, M 7 b /R
(C1-C60) fedkak (C6-C60) J5%E 1 BRI (C6-C60) 757k, (C3-C60) Z% 754k, (C6-C60) 75
AR (C3-C60) Z%75 5%, (C1-C60) KEFEEALR (C3-C60) 2474 %L, (C6-C60) 75 (C1-C60)
fidk, (C6-C60) ik, (C1-C60) Kehits, . — 5= (C1-C30) %tz &, - 8= (C6-C30)
FaEE, = (C1-C30) Ktk FRELESE, — (C1-C30) %idk (C6-C30) 52k FRELiE, — (C6-C30)
773 RS, B - B (06-C30) 5 FEMNE RS, B — B (C1-C60) Ke Mk s, i fis
5, MUFEIXAERR 00 X A Y #52 N(Ar) H Z, 3 Z #52 C(Ary) o

[0023]  ASCHTIRRIALEE" (C1-C60) HEdk” o EREE A& 1-60 M ikJR -+, 1-20 4>
BRI B 1-10 MR . AHE”  (C6-C60) J72E" s MEUARIE T A 7 6-60 MR+,
6-20 MEJE FEL 6-12 MR 7. FFE" (C3-060) Zu755E" & /3 EUREE AT A5 3-60 4
RS T, 4-20 NIRRTk 4-12 DMRIR T ARG (C3-060) Mt a0 MBURIE R a8
3-60 Mk R ¥, 3-20 MR T8 3-7 MRIE . BHE” (C2-C60) MRAEEbRIE” H A EL
FRILTTAE 2-60 DRI, 2-20 NIRRT 2-10 MR R T

[0024] AR BH AR TE “pedl” A5 EAE S R M R R a LA A, S AT A R R+
MEJRF AR ARIE “PesIt” For -0- fidk, o keiban g o

[0025]  ASCHTIAARTE" 55" RRH T HREE - NEIRTFEABIRA VA 5 EaRs
FIRE AR R G, 25 BB IE A5 4-7 A ik 5-6 NIRRT Wl A EEZ A
JigEE AR A AR . AR AR IR (28R VR IE (biphenyl) B EiZE D)
J JEHE (phenanthryl) 6 3f [9, 10] 3E3E (triphenylenyl) BB JERE (perylenyl) 2k
(chrysenyl) - FPUZEIE (naphthacenyl) R B L (fluoranthenyl) 2%, {HAPR T,

[0026]  ASCHTRIIARTE" 073" RoRFEMRFRIEFPEE 1-4 N IEH N ORI S [
FR R H AR 07 B I B 7 B R 1 1) 07 56 o PTid 2% 05 B v LLJE 5- B 6— JTER A%
FEEHRE —ANBEN KRG 2 4205 5, Bl DUZ A . thrl s Af—1 ek
BT B T N S . PR O B AR AN DY A, R I AR A B R
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AT R N= B A 2% 2 55 o RG] T~ G0 8 FR R 2% 05 JE 90 T ok Mt 22 | Wy 2 L mLE s 2 R
e L A | W M W A | S R L | S TR IR L IR TR | R ORI
ML DY ML RRIA JE (furazany 1) MW 25 | G e 2 Wi 6\ A RS 5 22 A% O SR 46
IR 2 2R R Wy B | SR R R g 5 R IR R I R e ORI R R IR R
WAL | R R L | S W | e | W W Mgl AR5 | 2 I — WA | I IRRBE | S s I | b
(cinnolinyl) MMk IL IR L (quinolizinyl) (METRMAIE (quinoxalinyl) HEMEEL | HE
WEJE (phenanthridinyl) 2R [A] Z4 430 e dhi 2k (benzodioxolyl) ; B HAHRM I N- 440
(I nntk e 56 N- 408 (bR I N- A0l ) s SRR 3, (HIFANFR Ttk

[0027] AR B NLEECROB G E T 1] LR TRt 22 —Rm &4 -
[0028]

TA13 TAlS TA15 A6 * TAIT TAME
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[0031]  HA :Ar, BT Ar, 2146252 (1) -(5B) HHTE X,
[0032] Y 4b, AR BHIA N IR G S BT 0] D2 Ntk e — KRRt &
v

[0033]
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[0034]
[0035]

W

[0036]

O N<ar, N N An Arg

TB49 TB51 TB52

*Anﬂkgm%Mﬁ(U%®$%%Xo
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: A, we
e R Y :, o O
» R s N o g J

(o]
TC1 TC3 T TC5 TC6
A|'1~N O AI'1~N @ Ar1‘N O Ar1‘N O Ar1‘N O Ar1sN O
< ) ) \ ) ) \ ) Va PO
@ ) X3 O S g
TC7 TC8 TC9 TC10 TC11 TC12

[0037]  Hrb :Ar, Bl Ar, TAL2E20 (1) - (5) HATE Yo

[0038]  BHHAAMIYL, Ar, Fll Ar, PhA7 B /RAHE (1- 2R3kl 2- ZR sl iR A Uz — oK
AR EE , (E2 B AIABR T L

[0039]

A
H6 H7 H8 Ha

N=N =N, Nﬁ N= N N= 0 N=N L ) N’p N’O
Ny S N S /7:\ % . r % J\\d .—(;\ /% AT A
H10 H11 H12 H13 H18 H20
H14 H15 H16 H17 H18

N=
AR o 5 S
N= N N N S S
N N N ) S
«\? A O 9 GO <0 < 3V 0
-
H21 H22  oa H24 H25 H26 H27 H28 H29 H30

[6040]
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L] Ny * L N
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si— ) !
* » * *
N N * »
O O O "
H68
@ Hes He7

H65
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L 2 A DA QA a0 00 0
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HE9 N= Hro =N H71 H72 Ry H73 \=N H74 HT5 HT6
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(1) -B) Z—RRKANBBRICHED .

[0043] A BH A HLHEUR OGRS IRHE 2 AU AR EUROLE R BB Z
—MEZ bz (D -6) 2 —RAPEYE N BEUROBE LKL —Fh ek £ Pt 5
Feille BTk 20 I A BAR PR

[0044] AR BIANEBUR G &S —FhE 2 Pk B 05 Fe b G R K 4628 05
TSI &9, UL — R 2 Rk (D - 6) 2 —FRBA VBRI &) .
[0045]  FEA R EIRA NIRRT, Frid G L Z e v B FE—Frek 2 Mk B o=
R LR 2 R R VU BRSNS R R AR SR D- i u RS B e L g A
W), LR —MEk 2 R (1D -6) 2 —RAaMANBEOME &Y. A HLE a4
HEUR S E B AT L,

[o046] [T BIRFHHLHRE R CH AW I, Frid AN Bt & W] i —ElE =
R SOCBL AN EUROLIE , DUE SR B CRA N UL

[0047]  Jx BHTA IR

[0048] Ak BH A WL ECR 6L & V8 OLED [ ML HL R 6B A BN 8
HAZAR AR R B ROGRCE AR 11 Z5 1t 5e, BT A B AL A YT kg R AR 4 TR
F5 i) OLED.

[0049] A<k BH 1) St 7y =X

[0050]  Jdvil ik 2 e ol 4 18 0 Sl 491 10E — D IR AR B, DAl A & BRI AR R A AL L
RO E W) I £ T3 UL R L EUR G R A% B OGBS H I SR AR X 28 St 491 A T 5
Ul R A AR R B ) St 7 5K T AN FH Sk DAATART 75X R ) AR i BH 99 T

[0051] | #4151

[0052] |45 1 &AL A (A)

[0053]

G S \N)

~Cr g g |
o) ol — o ¢

) \"; . $ \"; e ) \N\
N 0 Br N @ B(OH), : NO,
Q A4 Q AS 8 @

O & Oy >

7 A

>

[0054]  Hil Ak &Y (A-1)
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[0055]  JR —2-hHFEZK (30g, 148. bmmol)  1- ZEHEE (1-naphtaleneboronic acid) (30. 6g,
178. 2mmo1) , Pd (PPh,) , (5. 14g, 4. 45mmo1) , 2M K,C0, ZK¥%E (297. 0lmmol) , 12 (500mL) Fi1
LI (200mL) [FVR-EGWLERINR AR 4 /N BHRA WA HIRI IR, A i A Z5 18
Ko FHFIREYH CIR CBEAEEL, ZEEU) AR BB T8, JHRUE 2500 d i A et 8 24k &
¥ (A-1) (31g, 124. 3mmo1,84. 03% ) .

[oo56]  Hl#&fb &9 (A-2)

[0057] 4b&4) (A-1) (31g, 124. 3mmol) FINE B MG — £ W5 (300mL) 7R A W [l i+ 10
INE o CBHVRA IV B IR YR 25 R A ML ﬁﬁitlﬂbn)\ﬂk%k HATd iR &%)
H B8 CEEAEEL . A BV B IR B T8, HoysHs 2818 Tl AR aife /3 201tk &4 (A-2) (18g,
82. 84mmo1l, 66. 81% ) »

[o058] &b &Y (A-3)

[0059] 4k & 4 (A-2) (18g,82. 84mmol), 1,5— — 2K J& —3— & nik 0E (26. 4g,99. 41mmol) ,
Pd(0Ac), (1. 85g,8. 28mmo1) , P(t-bu),(8. 17ml, 16. bmmol, 7 — HF ZX & 50 % ),
NaOt—bu (23. 8g,248. bmmol) FFZ (500mL) FIREWIIAHEFE 12 /o B ridiR &%
HR WG, P IAZERK, BTRIEEYH L8 LBEANL . ZHU R IR e T8, H
75 WAL 2L A (A-3) (198,42, 54mmol,51. 36% ) .

[oo60] il G4 (A-4)

[0061] AL & 4 (A-3) (19g,42. 54mmol) ¥ T DMF (200mL) F¥J %5 ¥ 7 Bl A\ NBS (8. 33g,
46.80mmol) » TEZIRIME 10 /NG, WM WL i N 2818k, HATR R
G O BRI . AR AR BT, HRz8m. Bt a3 a5y (A-4)
(20g, 38. 06mmo1,89. 47% ) »

[o062] il &4bEH (A-5)

[0063] T+ -78°C [ T THF (200mL) K454 (A-4) ¥ 2248 N\ n-buLi (15. 22mL,
38. 06mmol, £ e 2. 5M) o FiHE L /NI, A i ABER = . Tk S8R
B, B 12 /At I A ZE K, BTRREG YA O CREAEL . I AR
RRE TR, Hym s z6ti. B a3 211k &4 (A-5) (8g, 16. 31mmol,42. 86% )

[o064] il &AL &4 (A-6)

[o065] 1k & 4 (A-5) (8g,16.31mmol), R —2- fif 2t 2K (3.95g,19.57mmol),
Pd (PPh,) , (0. 56g, 0. 48mmo1) , 2M K,CO, 7K %5 ¥ (16mL, 32. 62mmol), F Z& (70mL) Fl £ [
(20mL) RGP AEE. W5 & EY A-1) HERZERS2MLEY (4-6) (7g,
12. 33mmo1,75. 62% ) .

[ooe6] il &AL G (A-T)

[0067] L&) (A-6) (Tg,12.33mmol) 5 WLERE — £ Mg (100mL) V&, HARYE 56 b &
v (A-2) MRS ERGEMLEY) (A-T) (4g,7. 46mmol, 58. 33% ).

[oo68] il & (D)

[oo69] fb & 4 (A-7) (4g,7.46mmol), W X (1. 25mL,11.20mmol), 4 #3 (0.71g,
11. 20mmo1) , K,CO,(3. 09g) , 18— 7 —6 (0. 15g,0. 59mmol) F 1,2- —&(ZE (100mL) [IIREY
[l HE 15 B B SOV RGPV EN BN =S, 0 28 A WIS i N
Ky, HFrRiB GV LR LBRH L. AU I8 i A 4443 24654 (A) (3. 6g,5. 88mmol,
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78.88% ).,
[oo70]  HHil#4 45 2 AL B (B)
[0071]
O;N NO, OzN NO,

[0072]  Hil&AbE4 (B-1)

[0073] 1,4- — ¥R -2,3- — fif % 7K (20g,61.36mmol), 1- Z5 ffll BR (26g,153. 42mmol) ,
Pd (PPh,) , (3. 54g,3. 06mmol) , 2M K,CO, /K¥E ¥ (90mmol) , 1 2% (200mL) Fl L EE (100mL) )
IRE AR AAEBFE 10 /Do T ) NIRA v E RIS WHG AN ZE 8K, B
FritiR AW CTR CEEAEEL . ZEHUY) AR R T4, HOR 2800 . @itk b 3 2L 549
(B-1) (22g,52. 32mmol, 85. 28% ) .

[0074] &AL G (B-2)

[0075]  {b&4 (B-1) (22g,52. 32mmol) IV HEEE = 2 W5 (200mL) VR &, I 4 180°C itk .
RIS 4B EY (A-2) MHFRIFPBRF R G (B-2) (10g,28. 05mmol, 53. 95% ).

[o076] &AL &4 (B-3)

[0077] 1k & ¥ (B-2) (10g,28.05mmol),2— Ml 2§ (7. 1g,28.05mmol), %d ¥y (2.67g,
42.08mmo1) , K,CO,(11. 63g,84. 17mmo1) , 18— & —-6(0. 59g, 2. 24mmol) 1 1,2- — &
(100mL) [VRET 190°C [RIFHEFE 20 /NEF. A EIBISE S, HEM‘W@%M#&?‘J e
HIMAZETRAK, BITRIR GV O CTEAEH . AEEU IR IR B T4, Bk 7518 . il A
aitk 15224054 (B-3) (4g,8. 28mmol,29.60% ) .

[0078]  fil&AL & (B)

[0079] [0, &% T DMF (20mL) [¥J NaH (0. 49g, 12. 43mmol, ZEA™ 43 I8 60 % 4 8O ) %
TR B N 254 T INNES T DMF (20mL) 4L &4 (B-3) (4g,8. 28mmol) RV 1 /NS, K
2- 51 —4,6— —ZEIL=IE (2.66¢g,9. 94mmol) ¥ T DMF (20mL) IS IL . Btk 12 /Nt
Ja IMNZEIRK, HLAAS ) RO R I8 . A SR SR DMF E 45 i 2k &4 (B) (3. 5g,
4.90mmol,59. 21% ) o

[o080]  HHill#4 M5 3 «ihl#S AL & (C)
[0081]
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) O Ho QEO
O~ Ut — I~ -
fj E1§tj °'2 ‘

Qi

o _}M
Hi

C

[o082]  Hil&4b&4 (C-1)

[0083]  [r] 1,2- B W3 W (42. 52g,379. 26mmol) ¥ T Z . (1000mL) [¥1%5 9 22 18 i
AN 2- Z55EHE (20g,126. 42mmol) o [ AP TN Z R (0. 28mL, 5. 05mmol) , H IR AP0 2
40°Co 2 /NBE G R EI BTV A, JF ) FEAr NN ZE AR K o BT 45 160 [l Ao i 1ot 8159 B4k &
) (C-1) (17g,67. 37Tmmol,53. 47% ) «

[o084] &AL &4 (C-2)

[0085]  [a]fkL &4 (C-1) (17g,67. 37Tmmol) ¥ T £ R (100mL) ¥ A = 5/ & R
(10mL) o FEZIRBEFE 2 /a5 ) A i AN Z8 187K o« VRS54 FH NaOH /K o, 3 LR &
FEAEY , 2 B A BR T8, HUd R 2548 . il ok A afifb 5 3k 54 (C-2) (11g,46. 75mmol ,
69.39% ).

[oose]  Hil&4b &4 (C-3)

[o087] ¥ 5 & b &4 B-3) #H A 120 K, 13 2l 4L &9 (C-3) (10g,32. 11mmol,
68.69% ).

[ooss]  Hil&4b &4 (C-4)

[o08o] ¥ 5 & Bufb &4 (C-1) #H A 120 3K, 13 2 4L &9 (C-4) (12g,29. 88mmol,
93.07% ).

[0090]  Hil&4L & (C-5)

[o091] ¥R 5 & Mtk & (C-2) #H A 120 3%, 153 2 1k & % (C-5) (6g,15. 68mmol,
52.50% ) .

[0092] &t &Y (O

[0093]  #R¥E 5 &R EY (B) HHIFEIFICER, 13314k 54 (C) (5g,8. 14mmol,51.95% ) .

[0094] il 245 4 &AL A (D)
[0095]
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moha . ’Is l‘!}liL:ll. . ‘llgr??_4iby
"
[oo96]  Hl#4b &4 (D-2)

[0097]  R¥E 5 & LB (A-1) AHIF 20 R, (B AL &9 (0-1) 13354 (D-2)
(11g, 38. 02mmol, 89. 22% ).

[oo98]  Hil&4b &4 (D-3)

[0099] R 5 & Btk & ¥ (A-2) #H [\ % 20 3R 43 24k & % (D-3) (8g,31. 09mmol,
81.78% ),

[ot00]  Hil&4LEH (D)

[ot01]  R¥E 5 G B) HEIKZES RS D) (6g,12. 30mmol, 38.70% ) o il
#4405 AW E FIF

[0102]

| O
oB‘—"°—’ 2 QQ —>°
YO — 3O
:NH C o @

: O
[0103] &AL &4 (E-2)
[o104] MR EEHAEY A-1) MHERDZ R BEHLED E-1) B240ED E-2)
(15g,51. 85mmol, 86.51% ) .
[o105] &4 EW) (E-3)
[ot06] ¥R 5 & ik & % (A-2) #H A 120 38, 153 21k & % (E-3) (6g,23. 31mmol,
44.97% ) .
[o107]  Hil&4L & (B)
[o108] RIEEEGHALAEY B) HHFEIK DR, F24LE54 (B) (5g, 10. 25mmol,43.99% ) ,
[o100] &tk &9 (F-1)
[o110] W5 & KEW A-2) #H A 12 8%, 5314 & % F-1) (3g,11. 65mmol,
22.48% ).
[o111]  #l&t & ()

[0112]  RIEEALED B) AR, 53459 (F) (3g,6. 15mmol,52.81% ) .
26
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[0113] |45 6 HI&ALAH (G) F (H)

[0114] n ﬁj Q @
@O~©<-©~ @ia ¢

B{OH),

. o G,

O
“—»@?%

HN N

H-1
[o115]  Hl&b&9 (G-1)
[o116] M M (20g,119. 6mmol), M 2K (20mL, 179.41mmol), 4 (11.4g,179. 41mmol),
K,C0, (49g, 358. 8mmo1) , 18— 7 —6 (2. 5g,9. 56mmo1) F 1,2- — & Z (100mL) W& & W T
190°CHEHE 12 /Do WHIBIZEIR G, RIVIRG YR EZE18 . i A Z= 18K, SRS
VI 18 S B REE o AU AR BR B 115, FLUsl R 7808 . i AR el b A3 3k &4 (6-1) (22g,
90. 42mmo1,75.60% ) »
[o117]  H&AEW (G-2)
[o118] MW 5 & b &4 (A-4) #HF 2K, 1523459 G-2) (25,77, 59mmol
85.81% ).
[ot19] &AL & (G-3)
[o120] 5 & i &4 (A-5) #HF 120 3K, 13 240 &9 (6-3) (11g,38. 3lmmol,
49.37% ).
[o121]1  Hil&4 &Y (G-4)
[o122] W5 & L &% A-1) A F 2K, 15 24059 G6-4) (12g,32. 84mmol,
85.72% ).
[0123] &AL EW) (G-5)
[0124] RIS G AL &Y (A-2) FHIFE 20 3R, B:47 R 4 /NS B4 54 (G-5) (6g,
17. 99mmo1,54.80% ) .
[o125]  Hil&4LE4 (G)
[o126] RIFEHEHAAEY B) HFEIKDIER, F24LEY (6) (7, 12. 39mmol,68.91% ) »
[o127] &AL EW (H-1)
[o128] R 5 & AL &) (A-2) FHIF 20 3R, 3-47 A 4 /NEHF BL &9 (H-1) (28,
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5.99mmol, 18.26% ) o

[o120]  il&AL & (1)
[0130]  MRIFEHEHMAEY B) HEKDE, F24L54 (H) (1. 7g,3. 01mmol, 50. 26% )
[o131]  HR#EHIE&H] (1) -6) KZEGSAP BRI ALEY) (TA, TB FITC) » IXLEH|1F
A HLEECR S S PR EURSE (Ar, AT Ary) DLAGXEEL A4 'H NMR FiT MS/FAB ¥ 471

FERRTA2

[0132] % 1

[0133]

WE Y

Al"z

1H NMR(CDCl;, 200 MHz)

MS/FAB

WEE

HEE

TA-1

H1l

S = 7.05(2H, m), 7.29(1H, m), 7.45~7.67(15H, m),
7.94~7.96(4H, m), 8.12~8.16(2H, m), 8.3(4H, m),
8.54(1H, m)

611.73

611.24

H4

5 = 7.29(1H, m), 7.41~7.51(10H, m),
7.58~7.67(5H, m), 7.79(4H, m), 7.94~7.96(4H, m),
8.12~8.16(2H, m), 8.54(1H, m), 8.63(1H, s)

612.72

612.23

H12

5 = 7.29(1H, m), 7.41~7.51(10H, m),
7.58~7.67(5H, m), 7.94~7.96(4H, m),
8.12~8.16(2H, m), 8.28(4H, m), 8.54(1H, m)

613.71

613.23

H19

S5 = 7.29(1H, m), 7.45~7.5(4H, m), 7.58~7.67(5H,
m), 7.8(1H, m), 7.94~7.96(4H, m), 8.05~8.16(5H,
m), 8.54(1H, m), 9.74(1H, m)

510.59

510.18

H32

6 = 7.29(1H, m), 7.45~7.67(11H, m),
7.94~8.01(5H, m), 8.12~8.18(3H, m), 8.54(1H, m)

515.63

515.15

H42

5 = 7.25~7.33(4H, m), 7.45~7.5(5H, m),
7.58~7.67(10H, m), 7.94~7.96(5H, m),
8.12~8.16(3H, m), 8.54~8.55(2H, m)

623.74

623.24

H69

S = 7.29~7.32(2H, m), 7.45~7.5(4H, m),
7.58~7.72(7H, m), 7.86(1H, m), 7.94~7.96(4H, m),
8.12~8.16(2H, m), 8.54(1H, m), 8.76(1H, m),
8.93(1H, m), 9.75(1H, m)

536.62

536.20

H78

S5 = 7.29(1H, m), 7.45~7.54(17H, m), 7.79(2H, m),
7.94~7.96(4H, m), 8.12~8.2(4H, m), 8.3(4H, m),
8.54(1H, m)

687.83

687.27

H82

5 = 1.73(2H, m), 1.88(2H, m), 2.72(1H, m),
3.64(1H, m), 7.29(1H, m), 7.41~7.51(10H, m),
7.58~7.71(6H, m), 7.94~7.96(2H, m), 8.05(1H, m),

8.12~8.16(2H, m), 8.28(4H, m), 8.54(1H, m)

695.85

695.30

[0134]
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H90

S = 1.36(3H, m), 1.43(4H, m), 1.65(4H, m),
1.8(2H, m), 2.09(1H, s), 7.29(1H, m),
7.41~7.51(10H, m), 7.58~7.71(6H, m),
7.94~7.96(2H, m), 8.05(1H, m), 8.12~8.16(2H, m),
8.28(4H, m), 8.54(1H, m)

747.93

747.34

H92

5 = 7.29(1H, m), 7.36~7.41(3H, m), 7.5~7.51(5H,
m), 7.59~7.67(5H, m), 7.83(1H, m), 7.94~8(7H,
m), 8.12~8.16(2H, m), 8.28(4H, m), 8.54(1H, m)

687.79

687.24

H94

& = 7.29(1H, m), 741(2H, m), 7.45(1H, m),
7.47~7.55(18H, m), 7.79(2H, m), 7.94~7.96(4H,
m), 8.08~8.16(5H, m), 8.54(1H, m)

726.86

726.28

H99

H98

& = 7.25~7.29(3H, m), 7.36~741(3H, m),
7.5~7.51(5H, m), 7.59~7.68(7H, m),
7.79~7.85(5H, m), 7.94~8(7H, m), 8.12~8.16(2H,
m), 8.28(4H, m), 8.54(1H, m)

815.96

815.30

H100

H1l

& = 1.35(9H, s), 7.05(2H, m), 7.28~7.29(3H, m),
7.46~7.54(9H, m), 7.63~7.67(3H, m),
7.94~7.96(4H, m), 8.12~8.16(2H, m), 8.3(4H, m),
8.54(1H, m)

667.84

667.30

H1l

H1l

8 = 7.05(4H, m), 7.29(1H, m), 7.47~7.54(13H,
m), 7.63~7.67(3H, m), 7.94~7.96(4H, m),
8.12~8.16(2H, m), 8.3(8H, m), 8.54(1H, m)

76491

764.29

H4

H4

5 = 7.29(1H, m), 7.41(4H, m), 7.5~7.51(9H, m),
7.63~7.67(3H, m), 7.79(8H, m), 7.94~7.96(4H,
m), 8.12~8.16(2H, m), 8.54(1H, m), 8.63(2H, s)

766.89

766.28

H12

H12

& = 7.29(1H, m), 7.41(4H, m), 7.5~7.51(9H, m),
7.63~7.67(3H, m), 7.94~7.96(4H, m),
8.12~8.16(2H, m), 8.28(8H, m), 8.54(1H, m)

768.86

768.27

TA-7

H1

5 = 7.05(2H, m), 7.23(1H, m), 7.39(3H, m),
7.45~7.63(13H, m), 7.91~7.96(5H, m), 8.12(1H,
m), 8.3~8.31(6H, m)

661.79

661.25

H4

5 = 7.29(1H, m), 7.39~7.51(13H, m),

7.58~7.63(3H, m), 7.79(4H, m), 7.91~7.96(5H, m),[662.78

8.12(1H, m), 8.31(2H, m), 8.63(1H, s)

662.25

[0135]
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P

H12

5 = 7.29(1H, m), 7.39~7.51(13H, m),

7.58~7.63(3H, m), 7.91~7.96(5H, m), 8.12(1H, m),[663.77

8.28~8.31(6H, m)

663.24

H2

H40

& = 7.29~7.39(5H, m), 74(1H, s), 741~7.51(7H,
m), 7.58~7.63(3H, m), 7.71(1H, m),
7.91~7.96(5H, m), 8.12(1H, m), 8.28~8.34(5H,
m), 8.45(1H, m)

651.76

651.24

H8

HI1

8 = 5.6(1H, m), 6.9(1H, m), 7.29(1H, m), 7.39(3H,
m), 7.5(1H, m), 7.63(1H, m), 7.91~7.96(5H, m),
8.12(1H, m), 8.31(2H, m), 8.76(2H, m), 8.82(3H,

m)

539.59

539.19

TA-13

Hl

6 = 7.05(2H, m), 7.25(1H, m), 7.33(1H, m),
7.45~7.54(15H, m), 7.94~7.96(3H, m), 8.16(1H,
m), 8.3(4H, m), 8.54~8.55(2H, m)

611.73

611.24

H4

6 = 7.25(1H, m), 7.33(1H, m), 7.41~7.51(9H, m),
7.58~7.67(6H, m), 7.79(4H, m), 7.94~7.96(3H,
m), 8.16(1H, m), 8.54~8.55(2H, m), 8.63(1H, s)

612.72

612.23

H12

& = 7.25(1H, m), 7.33(1H, m), 7.41~7.51(9H, m),
7.58~7.67(6H, m), 7.94~7.96(3H, m), 8.16(1H,
m), 8.28(4H, m), 8.54~8.55(2H, m)

613.71

613.23

H2

H87

& = 7.25~7.34(6H, m), 7.5(1H, m),
7.63~7.71(10H, m), 7.79(4H, m), 7.94~7.96(4H,
m), 8.12~8.16(2H, m), 8.34(1H, m), 8.45(1H, m),
8.54~8.55(3H, m)

700.83

700.26

H1l

H93

& = 5.11(2H, m), 7.25(1H, m), 7.33(1H, m),
7.41(2H, m), 7.5~7.51(5H, m), 7.63~7.71(5H, m),
7.94(1H, m), 8.05(1H, m), 8.16(1H, m), 8.28(4H,
m), 8.54~8.55(2H, m), 9.2(2H, m)

629.71

629.23

TA-25

H1

& = 7.05(2H, m), 7.45~7.54(17H, m),
7.94~796(4H, m), 8.16(2H, m), 8.3(4H, m),
8.54(2H, m)

661.79

661.25

H4

6 = 7.41~7.51(9H, m), 7.58~7.67(8H, m),
7.79(4H, m), 7.94~7.96(4H, m), 8.16(2H, m),

8.54(2H, m), 8.63(1H, s)

662.78

662.25

[0136]
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KA

H12

& = 7.41~7.51(9H, m), 7.58~7.67(8H, m),
7.94~7.96(4H, m), 8.16(2H, m), 8.28(4H, m),
8.54(2H, m)

663.77

663.24

H7

H26

& = 7.41~7.51(6H, m), 7.58~7.67(8H, m),
7.94~7.96(4H, m), 8.16(2H, m), 8.28(2H, m),
8.54(2H, m), 8.71(2H, m)

586.68

586.22

H76

H96

& = 7(1H, m), 7.26(1H, m), 7.45~7.51(4H, m),
7.58~7.71(10H, m), 7.94~7.96(4H, m), 8.16(2H,
m), 8.3(2H, m), 8.5~8.54(3H, m)

585.69

585.22

TA-27

H1

5 = 7.05(2H, m), 7.45~7.58(12H, m), 7.67(4H,
m), 7.94~7.96(4H, m), 8.12~8.16(3H, m), 8.3(4H,
m), 8.51~8.54(2H, m)

661.79

661.25

H4

8 = 741~7.51(9H, m), 7.57~7.58(3H, m),
7.67(4H, m), 7.79(4H, m), 7.94~7.96(4H, m),
8.12~8.16(3H, m), 8.51~8.54(2H, m), 8.63(1LH, s),
(H,)

662.78

662.25

H12

8 = 7.41~7.51(9H, m), 7.57~7.58(3H, m),
7.67(4H, m), 7.94~7.96(4H, m), 8.12~8.16(3H,
m), 8.28(4H, m), 8.51~8.54(2H, m)

663.77

663.24

H24

H35

& = 2.9(1H, m), 5.13(1H, m), 5.66(1H, m),
6.16(1H, m), 6.44(1H, m), 7.39(2H, m), 7.57(1H,
m), 7.67(4H, m), 7.74(2H, m), 7.81(1H, m),
7.94~7.96(4H, m), 8.12~8.16(3H, m),
8.51~8.54(2H, m)

588.66

588.20

H97

H97

6 = 7.41(4H, m), 7.51(8H, m), 7.57(1H, m),
7.67~7.68(8H, m), 7.79(12H, m), 7.94~7.96(4H,
m), 8.12~8.16(3H, m), 8.23(2H, s), 8.51~8.54(2H,

m)

969.14

968.36

TA-46

H1l

6 = 7.05(2H, m), 7.29(1H, m), 7.4(1H, s),
7.45~7.54(10H, m), 7.55(1H, s), 7.58~7.67(5H,
m), 7.94~7.96(2H, m), 8.12~8.16(2H, m), 8.3(4H,
m), 8.54(1H, m)

611.73

611.24

I

H4

8 = 7.29(1H, m), 7.4(1H, s), 7.41~7.51(10H, m),
7.55(1H, s), 7.58~7.67(5H, m), 7.79(4H, m),
7.94~7.96(2H, m), 8.12~8.16(2H, m), 8.54(1H,

612.72

612.23

[0137]
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m), 8.63(1H, s)

H12

6 = 7.29(1H, m), 74(1H, s), 7.41~7.51L(10H, m),
7.55(1H, s), 7.58~7.67(5H, m), 7.94~7.96(2H, m),
8.12~8.16(2H, m), 8.28(4H, m), 8.54(1H, m)

613.71

613.23

H2

H59

& = 7.29~7.34(2H, m), 7.4(1H, s), 7.5(1H, m),
7.55(1H, s), 7.58~7.71(5H, m), 7.81(1H, m),
7.91~7.96(3H, m), 8.06~8.16(3H, m),
8.34~8.38(3H, m), 8.45(1H, m), 8.54(1H, m),
8.83(1H, m)

561.63

561.20

H10

H95

& = 7.29(1H, m), 7.4(1H, s), 7.41~7.51(8H, m),
7.55(1H, s), 7.58~7.68(8H, m), 7.79(4H, m),
7.94~7.96(2H, m), 8.12~8.16(2H, m), 8.35(1H,
m), 8.54(1H, m), 9.38(1H, m)

678.78

678.25

TA-55

Hl

& = 7.05(2H, m), 7.29(1H, m), 7.39(3H, m),
7.4(1H, s), 7.45~7.54(10H, m), 7.55(1H, s),
7.58~7.63(3H, m), 7.91(3H, m), 8.12(1H, m),
8.3~8.31(6H, m)

661.79

661.25

H4

& = 7.29(1H, m), 7.39(3H, m), 7.4(1H, s),
7.41~7.51(10H, m), 7.55(1H, s), 7.58~7.63(3H,
m), 7.79(4H, m), 7.91(3H, m), 8.12(1H, m),
8.31(2H, m), 8.63(1H, s)

662.78

662.25

H12

8 = 7.29(1H, m), 7.39(3H, m), 7.4(1H, s),
7.41~7.51(10H, m), 7.55(1H, s), 7.58~7.63(3H,
m), 7.91(3H, m), 8.12(1H, m), 8.28~8.31(6H, m)

663.77

663.24

H4

H43

& = 7.22~7.39(7H, m), 74(1H, s), 7.41(2H, m),
7.5~7.51(5H, m), 7.55(1H, s), 7.62~7.63(5H, m),
7.79(4H, m), 7.91~7.97(5H, m), 8.12(1H, m),
8.31(2H, m), 8.43(1H, m), 8.63(1H, s), 8.74(1H,

m)

828.96

828.30

H12

H89

& = 1.88~1.91(2H, m), 2.3~2.33(4H, m), 3.22(1H,
m), 3.7(1H, m), 7.17(2H, s), 7.29(1H, m),
7.39~7.41(7H, m), 7.5~7.51(9H, m), 7.77(1H, m),
7.91(3H, m), 8.12(LH, m), 8.28~8.31(10H, m)

899.05

898.35

[0138]
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TA-66

H1l

& = 7.05(2H, m), 7.4(1LH, s), 7.45~7.54(9H, m),
7.55(1H, s), 7.57~7.58(3H, m), 7.67(4H, m),
7.94~7.96(2H, m), 8.12~8.16(3H, m), 8.3(4H, m),
8.51~8.54(2H, m)

661.79

661.25

H4

6 = 74(1H, s), 7.41~7.51(9H, m), 7.55(1H, s),
7.57~7.58(3H, m), 7.67(4H, m), 7.79(4H, m),
7.94~7.96(2H, m), 8.12~8.16(3H, m),
8.51~8.54(2H, m), 8.63(1H, s), (H,)

662.78

662.25

H12

8 = 7.4(1H, s), 7.41~7.51(9H, m), 7.55(1H, s),
7.57~7.58(3H, m), 7.67(4H, m), 7.94~7.96(2H,
m), 8.12~8.16(3H, m), 8.28(4H, m),
8.51~8.54(2H, m)

663.77

663.24

H7

H49

6 = 1.72(6H, s), 6.55(2H, m), 6.63(2H, m),
6.73(2H, m), 7.02~7.05(4H, m), 7.37(2H, m),
7.4(1H, s), 741(1H, m), 7.51(2H, m), 7.55(1H, s),
7.57(1H, m), 7.67(4H, m), 7.94~7.96(2H, m),
8.12~8.16(3H, m), 8.28(2H, m), 8.51~8.54(2H,
m), 8.71(2H, m)

793.95

793.32

H18

H88

5 = 1.94(4H, m), 2.96(4H, m), 3.7(1H, m), 7.1(1H,
m), 7.17(2H, s), 7.42(1H, m), 7.49~7.57(4H, m),
7.67(4H, m), 7.76(1H, m), 7.86~7.96(5H, m),
8.12~8.21(4H, m), 8.48~8.54(3H, m), 8.91(1H, m)

693.84

693.29

TA-82

H1

& = 7.05(2H, m), 7.25(1H, m), 7.33(1H, m),
7.45~7.58(12H, m), 7.67(2H, m), 7.94~7.96(3H,
m), 8.12~8.16(2H, m), 8.3(4H, m), 8.54~8.55(2H,

m)

611.73

611.24

H4

& = 7.25(1H, m), 7.33(LH, m), 7.41~7.51(9H, m),
7.57~7.58(3H, m), 7.67(2H, m), 7.79(4H, m),
7.94~7.96(3H, m), 8.12~8.16(2H, m),
8.54~8.55(2H, m), 8.63(1H, s)

612.72

612.23

H12

& = 7.25(1H, m), 7.33(1H, m), 7.41~7.51(9H, m),
7.57~7.58(3H, m), 7.67(2H, m), 7.94~7.96(3H,
m), 8.12~8.16(2H, m), 8.28(4H, m),
8.54~8.55(2H, m)

613.71

613.23
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H2

H76

& = 7(1H, m), 7.25~7.26(2H, m), 7.33~7.34(2H,
m), 7.51(1H, m), 7.57(1H, m), 7.67~7.71(5H, m),
7.94~7.96(3H, m), 8.12~8.16(2H, m),
8.3~8.34(3H, m), 845~8.55(4H, m)

536.62

536.20

H31

H80

5 = 6.95~7.01(3H, m), 7.25~7.33(4H, m),
7.41(1H, m), 7.51(2H, m), 7.56(1H, s),
7.57~7.6(2H, m), 7.67(2H, m), 7.77~7.79(3H, m),
7.94~7.96(3H, m), 8.12~8.16(2H, m),
8.54~8.55(2H, m)

635.74

635.18

TA-106

H1

& = 7.05(2H, m), 7.45~7.58(12H, m), 7.67(4H,
m), 7.94~7.96(4H, m), 8.12~8.16(3H, m), 8.3(4H,
m), 8.54(2H, m)

661.79

661.25

H4

& = 7.41~7.51(9H, m), 7.57~7.58(3H, m),
7.67(4H, m), 7.79(4H, m), 7.94~7.96(4H, m),
8.12~8.16(3H, m), 8.54(2H, m), 8.63(1H, s)

662.78

662.25

H12

& = 7.41~7.51(9H, m), 7.57~7.58(3H, m),
7.67(4H, m), 7.94~7.96(4H, m), 8.12~8.16(3H,
m), 8.28(4H, m), 8.54(2H, m)

663.77

663.24

H2

H15

& = 7.34(1H, m), 742(1H, m), 7.49(1H, m),
7.57~7.6(2H, m), 7.67~7.78(7H, m),
7.92~7.98(6H, m), 8.06~8.16(4H, m), 8.34(1H,
m), 8.45(1H, m), 8.54(2H, m)

610.70

610.22

H8

H88

5 = 1.94(4H, m), 2.96(4H, m), 3.7(1H, m), 7.1(1H,
m), 7.52~7.57(3H, m), 7.67~7.71(5H, m),
7.86~7.96(4H, m), 8.05(1H, m), 8.12~8.16(3H,
m), 8.48~8.54(3H, m), 8.76(2H, m), 8.82(1H, m)

644.77

644.27

TA-116

H1l

& = 7.05(2H, m), 74~7.58(15H, m), 7.67(4H, m),
7.94~7.96(2H, m), 8.16(4H, m), 8.3(4H, m)

661.79

661.25

H4

& = 7.4~7.58(15H, m), 7.67(4H, m), 7.79(4H, m),
7.94~7.96(2H, m), 8.16(4H, m), 8.63(1H, s), (H, )

662.78

662.25

H12

& = 7.4~7.58(15H, m), 7.67(4H, m),
7.94~7.96(2H, m), 8.16(4H, m), 8.28(4H, m)

663.77

663.24

H13

H13

8 = 7.4(2H, m), 7.55~7.6(4H, m), 7.67(4H, m),
7.78(2H, m), 7.91~7.98(6H, m), 8.06(2H, m),

610.70

610.22
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8.16(4H, m), 8.38(2H, m)

H12

H86

& = 2.59(6H, s), 7.25~7.33(3H, m), 7.4~7.41(4H,
m), 7.49~7.55(9H, m), 7.62~7.67(9H, m),
7.94~7.96(3H, m), 8.12~8.16(5H, m), 8.28(4H,
m), 8.55(1H, m)

933.11

93236

TB-4

H1

& = 7.05(2H, m), 7.22(1H, m), 7.29(1H, m),
7.45~7.63(14H, m), 7.97(1H, m), 8.12(1H, m),
8.3(4H, m), 8.43(2H, m)

562.66

562.22

H4

8 = 7.22(1H, m), 7.29(1H, m), 7.41~7.63(14H,
m), 7.79(4H, m), 7.97(1H, m), 8.12(1H, m),
8.43(2H, m), 8.63(1H, s), (H,)

563.65

563.21

H5

& = 7.14(2H, m), 7.22(1H, m), 7.29(1H, m),
7.45~7.63(8H, m), 7.7(2H, m), 7.97(1H, m),
8.12~8.15(3H, m), 8.43(2H, m), 8.53(2H, m),
9.3(2H, m)

564.64

564.21

H12

5 = 7.22(1H, m), 7.29(1H, m), 7.41~7.63(14H,
m), 7.97(1H, m), 8.12(1H, m), 8.28(4H, m),
8.43(2H, m)

564.64

564.21

H24

& = 2.9(1H, m), 5.13(1H, m), 5.66(1H, m),
6.16(1H, m), 6.44(1H, m), 7.22(1H, m), 7.29(1H,
m), 7.45~7.5(4H, m), 7.58~7.63(3H, m), 7.81(1H,
m), 7.94~7.97(3H, m), 8.12(1H, m), 8.43(1H, m)

448.52

448.17

H38

& = 7.16~7.22(2H, m), 7.29(1H, m),
7.45~7.51(16H, m), 7.97(1H, m), 8.09~8.12(2H,
m), 8.28(1H, m), 8.43(2H, m)

551.64

551.21

H49

& = 1.72(6H, s), 6.55(2H, m), 6.63(2H, m),
6.73(2H, m), 7.02~7.05(4H, m), 7.22(1H, m),
7.29(1H, m), 7.37(2H, m), 7.45~7.63(8H, m),
7.97(1H, m), 8.12(1H, m), 8.43(2H, m)

616.75

616.26

H56

5 = 7.22(1H, m), 7.29(1H, m), 7.45~7.63(10H,
m), 7.78(2H, m), 7.97~7.98(3H, m), 8.12(1H, m),
8.22(2H, m), 8.43(2H, m)

510.59

510.18
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H72

& = 7.22(1H, m), 7.29(1H, m), 7.45~7.63(10H,
m), 7.97(1H, m), 8.12(1H, m), 8.4~8.47(5H, m),
8.7(1H, m), 9.24(1H, m)

487.55

487.18

H8l

8 = 7.22~7.29(5H, m), 7.39~7.5(13H, m),
7.66(1H, s), 7.79(2H, m), 7.97(1H, m), 8.12(1H,
m), 8.43(2H, m)

595.71

595.18

TB-7

H1

& = 7.05(2H, m), 7.29(1H, m), 7.45~7.63(14H,
m), 8.12(1H, m), 8.3(4H, m), 8.43(1H, m),
8.63(2H, m)

563.65

563.21

H4

& = 7.29(1H, m), 7.41~7.63(14H, m), 7.79(4H,
m), 8.12(1H, m), 8.43(1H, m), 8.63(3H, m)

564.64

564.21

H12

5 = 7.29(1H, m), 741~7.63(14H, m), 8.12(1H,
m), 8.28(4H, m), 8.43(1H, m), 8.63(2H, m)

565.63

565.20

H23

6 = 7.29(1H, m), 7.45~7.63(8H, m), 8.12(1H, m),
8.43(1H, m), 8.63(4H, m), 8.82(1H, s), (H,)

464.48

464.15

H97

& = 7.29(1H, m), 7.41~7.51(16H, m), 7.79(6H,
m), 8.12(1H, m), 8.23(1H, s), 8.43(1H, m),
8.63(2H, m)

640.73

640.24

TB-25

H1

& = 7.05(2H, m), 7.22(2H, m), 7.45~7.58(12H,
m), 7.97(2H, m), 8.3(4H, m), 8.43(3H, m)

563.65

563.21

H4

& = 7.22(2H, m), 7.41~7.58(12H, m), 7.79(4H,
m), 7.97(2H, m), 8.43(3H, m), 8.63(1H, s)

564.64

564.21

HO9

& = 7.22(2H, m), 7.41~7.58(9H, m), 7.97(2H, m),
8.28(2H, m), 8.43(3H, m)

490.52

490.17

H12

8 = 7.22(2H, m), 7.41~7.58(12H, m), 7.897(2H,
m), 8.28(4H, m), 8.43(3H, m)

565.63

565.20

H1l6

8 = 7.22(2H, m), 7.45~7.58(6H, m), 7.97(2H, m),
8.43(3H, m), 8.66(2H, m), 8.74(2H, m), 9.4(1H,

m)

462.50

462.16

TB-33

H1

& = 7.05(2H, m), 7.22(1H, m), 7.45~7.58(12H,
m), 7.97(1H, m), 8.3(4H, m), 8.43(2H, m),
8.63(2H, m)

564.64

564.21

H4

& = 7.22(1H, m), 7.41~7.58(12H, m), 7.79(4H,
m), 7.97(1H, m), 8.43(2H, m), 8.63(3H, m)

565.63

565.20

[0142]
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H12

S = 7.22(1H, m), 7.41~7.58(12H, m), 7.97(1H,
m), 8.28(4H, m), 8.43(2H, m), 8.63(2H, m)

566.61

566.20

H39

6 = 7.05(1H, s), 7.22(1H, m), 7.41~7.51(7H, m),
7.58(4H, m), 7.94~7.97(3H, m), 8.05(2H, m),
8.24(2H, m), 8.43(1H, m), 8.63(2H, m)

533.61

533.20

H89

8 = 1.88~1.91(2H, m), 2.3~2.33(2H, m), 3.22(1H,
m), 3.7(1H, m), 7.22(1H, m), 7.41~7.51(9H, m),
7.58(2H, m), 7.71(1H, m), 7.97(1H, m), 8.05(1H,
m), 8.28(4H, m), 8.43(1H, m), 8.63(2H, m)

646.74

646.26

TB-47

H1

6 = 7.05(2H, m), 7.22(1H, m), 7.29(1H, m),
7.45~7.63(14H, m), 7.94~7.97(2H, m), 8.12(1H,
m), 8.3(4H, m), 8.43(1H, m)

562.66

562.22

H4

& = 7.22(1H, m), 7.29(1H, m), 7.41~7.51(10H,
m), 7.58~7.63(4H, m), 7.79(4H, m),
7.94~7.97(2H, m), 8.12(1H, m), 8.43(1H, m),
8.63(1H, s)

563.65

563.21

H83

8§ = 7.22(1H, m), 7.29(1H, m), 7.41~7.51(13H,
m), 7.58~7.63(4H, m), 7.77~7.83(10H, m),
7.94~7.97(2H, m), 8.12(1H, m), 8.43(1H, m),
8.63(1H, s)

763.82

763.25

TB-48

H1

8 = 7.05(2H, m), 7.22(2H, m), 7.45~7.62(12H,
m), 7.94~7.97(3H, m), 8.3(4H, m), 8.43(2H, m)

563.65

563.21

H4

& = 7.22(2H, m), 7.41~7.51(9H, m),
7.58~7.62(3H, m), 7.79(4H, m), 7.94~7.97(3H,
m), 8.43(2H, m), 8.63(1H, s)

564.64

564.21

H58

6 = 6.52(1H, m), 6.87(1H, m), 7.22(2H, m),
7.33(1H, m), 7.45~7.5(3H, m), 7.58~7.62(8H, m),
7.93~7.97(5H, m), 8.43(2H, m)

525.60

525.20

TB-49

H1

& = 7.05(2H, m), 7.22~7.25(2H, m), 7.33(1H, m),
7.4(1H, s), 7.45~7.54(9H, m), 7.55(1H, s),
7.58(2H, m), 7.94~7.97(2H, m), 8.3(4H, m),

8.43(1H, m), 8.55(1H, m)

562.66

562.22

[0143]
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H4

§ = 7.22~7.25(2H, m), 7.33(1H, m), 7.4(1H, s),
7.41~7.51(9H, m), 7.55(1H, s), 7.58(2H, m),
7.79(4H, m), 7.94~7.97(2H, m), 8.43(1H, m),
8.55(1H, m), 8.63(1H, s)

563.65

563.21

H47

& = 7.22~7.25(4H, m), 7.33(1H, m), 7.4(1H, s),
745~7.5(3H, m), 7.55(1H, s), 7.58~7.62(6H, m),
7.94~7.97(4H, m), 8.43(3H, m), 8.55(1H, m)

576.65

576.21

TB-50

H1

8 = 7.05(2H, m), 7.22(2H, m), 7.4(1H, s),
7.45~754(9H, m), 7.55(1H, s), 7.58(2H, m),
7.97(2H, m), 8.3(4H, m), 8.43(2H, m)

563.65

563.21

H4

& = 7.22(2H, m), 7.4(1H, s), 741~7.51(9H, m),
7.55(1H, s), 7.58(2H, m), 7.79(4H, m), 7.97(2H,
m), 8.43(2H, m), 8.63(1H, s)

564.64

564.21

H62

& = 6.59~6.63(4H, m), 6.77~6.81(2H, m),
6.89~6.94(4H, m), 7.2~7.22(4H, m), 7.4(1H, s),
745~7.5(3H, m), 7.55(1H, s), 7.58(2H, m),
7.97(2H, m), 8.43(2H, m)

581.66

591.21

TB-51

H1

& = 7.05(2H, m), 7.22~7.25(2H, m), 7.33(1H, m),
74(1H, s), 7.45~7.54(9H, m), 7.55(1H, s),
7.58(2H, m), 7.94~7.97(2H, m), 8.3(4H, m),
8.43(1H, m), 8.55(1H, m)

562.66

562.22

H4

& = 7.22~7.25(2H, m), 7.33(1H, m), 7.4(1H, s),
741~7.51(9H, m), 7.55(1H, s), 7.58(2H, m),
7.79(4H, m), 7.94~7.97(2H, m), 8.43(1H, m),
8.55(1H, m), 8.63(1H, s)

563.65

563.21

H33

6 = 7.22~7.25(2H, m), 7.33(1H, m), 7.4(1H, s),
745~7.5(3H, m), 7.55(1H, s), 7.58(2H, m),
7.94~7.97(2H, m), 8.43(LH, m), 855(1H, m),
9(1H, s)

41749

417.10

TB-52

H1l

& = 7.05(2H, m), 7.22(2H, m), 7.4(1H, s),
7.45~7.54(9H, m), 7.55(1H, s), 7.58(2H, m),
7.97(2H, m), 8.3(4H, m), 8.43(2H, m)

563.65

563.21

H4

& = 7.22(2H, m), 7.4(1H, s), 741~7.51(9H, m),
7.55(1H, s), 7.58(2H, m), 7.79(4H, m), 7.97(2H,
m), 8.43(2H, m), 8.63(1H, s)

564.64

564.21

H79

Hiz2

& = 7T.22(2H, m). 7A(TH. 8§, 7.41~7.51(9H,
m),|565.63| 565.20

m), 7.5501H. ). 7.58(2H, m). 7.97(24.

3.78(4H. m), 8.43(°H, m)

[0144]
[0145]
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W&

TC-1

|

AY,

H1

H NMR(CDCls;, 200 MHz)

5 =7.05(2H, m), 7.25(1H, m), 7.32~7.38(3H,
m), 7.47(2H, m), 7.53~7.54 (5H, m), 7.66 (1H,
m), 7.89~7.94(3H, m), 8.3(4H, m), 8.55(1lH,
)

3

MS/FAB

NEE

486.56

T AE

486.

17

H9

H1l2

= 7.25(1H, m), 7.32~7.41(4H, m),
.51~7.53(3H, m), 7.66(1H, m),
.89~7.94(3H, m), 8.28(2H, m), 8.55(1H, m)

N g o

= 7.25(1H, m), 7.32~7.41(5H, m),
.51~7.53(5H, m), 7.66(1H, m),
.89~7.94 (3H, m), 8.28(4H, m), 8.55(1H, m)

N o

413 .43

488.54

413

488.

.13

16

TC-2

H4

5 =7.25(1H, m), 7.32~7.41(5H, m), 7.51(4H,
m), 7.59(1H, m), 7.66(2H, m), 7.79(4H, m),
7.89~7.94(2H, m), 8.55(1H, m), 8.63(1H, s8)

487.55

487.

17

H12

H20

& =7.25(1H, m), 7.32~7.41(5H, m), 7.51(4H,
m), 7.59(1H, m), 7.66(2H, m), 7.89~7.94 (2H,
m), 8.28(4H, m), 8.55(1H, m)

5=7.25(1H, m), 7.32~7.38(3H, m), 7.59(1H,
m), 7.66~7.67(4H, m), 7.8(2H, m),
7.89~7.94(2H, m), 8.55(1H, m), 8.7 (1H, s)

488.54

385.42

488

385

.16

.12

TC-3

TC-4

H4

H1l2

5 =7.25(1H, m), 7.32~7.41(5H, m), 7.42(1H,
s), 7.49(1H, s), 7.51(4H, m), 7.66(1H, m),
7.79(4H, m), 7.89~7.94(2H, m), 8.55(1H, m),
8.63 (1H, s)

5="7.25(1H, m), 7.32~7.41(5H, m), 7.42(1H,
s), 7.49(1H, s), 7.51(4H, m), 7.66(1H, m),
7.89~7.94(2H, m), 8.28(4H, m), 8.55(1H, m)

487.55

488.54

487.

488.

17

16

H94

H1

5=7.25(1H, m), 7.32~7.41(5H, m), 7.42(1H,
8), 7.45~7.47(3H, m), 7.49(1H, 8),

7.5~7.51(6H, m), 7.58(2H, m), 7.66(1H, m),
7.79(2H, m), 7.89~7.94(2H, m), 8.55(1H, m)

& =7.05(2H, m), 7.25(1H, m), 7.32~7.38(3H,
m), 7.42(1H, s), 7.47(2H, m), 7.49(1H, 8),
7.54(4H, m), 7.66(1H, m), 7.89~7.94(2H, m),
8.3(4H, m), 8.55(1H, m)

551.64

486 .56

551.

486.

20

17

H4

8 =7.25(1H, m), 7.32~7.41(5H, m), 7.42(1H,
s), 7.49(1H, s), 7.51(4H, m), 7.66(1H, m),
7.79(4H, m), 7.89~7.94(2H, m), 8.55(1H, m},
8.63(1H, s)

487.55

487.

17

[0146]

39



in P

CN 102482571 A 31/35 T
5 =7.25(1H, m), 7.32~7.41(5H, m), 7.42 (1H,
s), 7.45(1H, m), 7.49(1H, s), 7.51(4H, m),
H35 7.58~7.66(5H, m), 7.79(4H, m), 551.64|551.20
7.89~7.94 (2H, m), 8.55(1H, m)
5 = 7.05(2H, m), 7.19~7.25(2H, m),
7.32~7.38(3H, m), 7.47(2H, m), 7.54(4H, m),
H1 7.66(2H, m), 7.89~7.94(2H, m), 8.3 (4H, m),| 06 -56/486.17
8.55(1H, m)
5 = 7.19~7.25(2H, m), 7.32~7.41(5H, m),
H12 7.51(4H, m), 7.66 (2H, m), 7.89~7.94(2H, m),|488.54|488.16
8.28(4H, m), 8.55(1H, m)
TC-5
5 = 6.59~6.63(4H, m), 6.77(2H, m),
6.89~6.92(4H, m), 7.19~7.25(2H, m),
H . .
50 7.32~7.38(5H, m), 7.66(2H, m), 514.57/514.17
7.89~7.94(2H, m), 8.55(1H, m)
5 = 7.19~7.25(2H, m), 7.32~7.38(4H, m),
H70 7.66~7.72(3H, m), 7.86~7.94(3H, m), 411.45|411.14
8.5~8.55(3H, m), 8.78(2H, m)
5=7.13(1H, m), 7.25(1H, m), 7.32~7.41 (5H,
m), 7.51(4H, m), 7.66(1H, m), 7.79 (4H, m),
H4 .55(a87.
7.89-7.94 (3H, m), 8.55(1H, m), 8.63 (1H, s),| 0/ -55487.17
(H, )
5 =7.13(1H, m), 7.25(1H, m), 7.32~7.42(5H,
TC-6 H1l4 m), 7.49(1H, m), 7.63~7.66 (2H, m), 384.43i{384.13
7.89~7.94 (4H, m), 8.21(1H, m), 8.55(1H, m)
5 ="7.13(1H, m), 7.25(1H, m), 7.32~7.38(3H,
m), 7.51(2H, m), 7.62~7.66 (5H, m),
a8 . .
H 7.89~7.94(3H, m), 8.43(2H, m), 8.55(1H, m), 500.55|500.16
9.34(2H, m)
& = 7.25(1H, m), 7.33(1H, m), 7.41(2H, m),
7.5~7.52(6H, m), 7.6 (1H, m), 7.94~7.98 (2H,
H12 m) . B.05(1H, m), 8.28(4H, m), 8.45(1H, m),| % 60[504.14
8.55(1H, m)
& = 7.25(1H, m), 7.33(1H, m), 7.5~7.52(4H,
m), 7.6(1H, m), 7.7(1H, m), 7.79(1H, m),
- 3 . .
TC-7 H30 7.94~7.98 (3H, m), 8.05(1H, m), 8.45 (1H, m), | 0>-53405.06
8.55(1H, m)
5 = 7.25(1H, m), 7.33(1H, m), 7.5~7.52(3H,
m), 7.6(1H, m), 7.94~7.99 (4H, m), 8.05 (1H,
H73 m), 8.4~8.47(3H, m), 8.55(1H, m), 8.75(2H, 427.52/427.11
m)
& = 7.05(2H, m), 7.25(1H, m), 7.33(1H, m),
7.47~7.54(8H, m), 7.8 (1H, m), 7.94~7.98 (2H,
H . 502.
1 m), 8.08(1H, m), 8.3(4H, m), 8.45(1H, m),| 026330213
8.55(1H, m)
TC-8
5 = 7.25(1H, m), 7.33(1H, m), 7.41(2H, m),
7.5~7.52(6H, m), 7.79~7.8(5H, m),
" . .
4 7.947.98(2H, m), 8.08 (1H, m), 8.45(1H, m),|°0--62|303-15
8.55(1H, m), 8.63 (1H, &)
[0147]
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5 = 7.25(1H, m), 7.33(iH, m), 7.41(2H, m),
7.5~7.52(6H, m), 7.68 (2H, m), 7.79~7.8 (3H,
6 . i
HS m), 7.94~7.98 (2H, m), 8.08 (1H, m), 8.28 (aH, | S0 70|580.17
m), 8.45(1H, m), 8.55(1H, m)
5 = 7.25(1H, m), 7.33(1H, m), 7.41(2H, m),
7.5-7.52(6H, m), 7.78(1H, s), 7.79(4H, m),
He 7.86(1H, s), 7.94~7.98 (2H, m), 8.45(1H, m), |03 -13/503.62
8.55(1H, m), 8.63(1H, s)
5-6.63(2H, m), 6.97(2H, m), 7.16~7.25 (7H,
m), 7.33~7.37(3H, m), 7.5~7.52(2H, m),
TC-9 H52 7.78(1H, s), 7.86(1H, 8), 7.94~7.98(2H, m), 546.70/546.12
8.45(1H, m), 8.55(1H, m)
5 = 6.38-6.39(4H, m), 6.56 (24, m), 6.63 (4H,
m), 6.73(1H, m), 6.81(2H, m), 7.2~7.25(5H,
H65 m), 7.33(1H, m), 7.5~7.52(2H, m), 7.78(1H,|605.75|605.19
s), 7.86(1H, s), 7.94~7.98 (2H, m), 8.45 (1H,
m), 8.55(1H, m)
& = 7.25(1H, m), 7.33(1H, m), 7.41(2H, m),
7.5~7.52(6H, m), 7.78 (1H, s), 7.79(4H, m),
H4 7.86(1H, s), 7.94~7.98 (2H, m), 8.45 (1H, m), | 0> 62|303-15
8.55(1H, m), 8.63(1H, s)
5 = 7.25(1H, m), 7.32(1H, s), 7.33(1H, m),
7.41(2H, m), 7.5~7.52(6H, m), 7.78(1H, 8),
Tc-10 A6 7.79(2H, m), 7.86 (1H, 8), 7.94~7.98 (2H, m), | 0> 8750315
8.28(2H, m), 8.45(1H, m), 8.55(1H, m)
® =6.63(4H, m), 6.81(2H, m), 6.99~7.05 (4H,
m), 7.25(3H, m), 7.33~7.37(3H, m),
5 . .
H5 7.5-7.52(2H, m), 7.78(1H, s), 7.86 (1H, ), 0 68/540.17
7.94~7.98(2H, m), 8.45(1H, m), 8.55(1H, m)
5 = 7.25~7.33(3H, m), 7.41(2H, m),
Ha 7.5~7.52(6H, m), 7.79(4H, m), 7.94~7.98 (3H, |503.62|503.15
m), 8.45(1H, m), 8.55(1H, m), 8.63(1H, s)
5 = 7.25~7.33(3H, m), 7.41(2H, m),
TC-11 H12 7.5~7.52 (6H, m), 7.94~7.98 (3H, m), 8.28 (4H, [504.60/504.14
m), 8.45(1H, m), 8.55(1H, m)
5 -6.47(1H, m), 6.58(1H, m), 7.25~7.33 (3H,
m), 7.41~7.52 (8H, m), 7.58 (2H, m), 7.79 (2H,
H28 m), 7.94~7.98(3H, m), 8.45(1H, m), 8.55(1H, 490.621430.15
m)
5 = 7.25(1H, m), 7.33(2H, m), 7.41(2H, m),
7.5~7.52(6H, m), 7.79(4H, m), 7.94~7.98(2H,
He m), 8.05(1H, m), 8.45(1H, m), 8.55(1H, m),| 0> 8230315
8.63(1H, s)
5= 7.09(1H, m), 7.25(1H, m), 7.33(2H, m),
TC-12 H34 7.5~7.52(2H, m), 7.69 (1H, m), 7.94~7.98 (2H, |340.40[340.07
m), 8.05(1H, m), 8.45(1H, m), 8.55(1H, m)
5 = 7.25(1H, m), 7.33(2H, m), 7.5~7.57 (3H,
m), 7.68(2H, m), 7.79(2H, m), 7.94~7.98 (2H,
H77 m), 8.05(1H, m), B.42~8.45(2H, m), 8.55 (1H, [126-53|426.12
m), 8.7(1H, m), 9.24(1H, m) J

[o148] [ &t 1-10] A& HIAR B WL EUR et G ilid OLED

[0149]
[0150]

5 A & BH R H EUR Y64 S0 H)iE OLED e o
TG, % F B R F T OLED & B H R TTO i (15Q/ 0) (WH = AT

) ) AR =5 L T L AN ZR R /K REA T 8 7= B U » T AR AL H 2 Aok A7 A2 57 T B2
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o
[0151]  SRJa, #5170 e fr R AE LA TARYTRR B & 2R A (Folder) 1, 45 1 LU M AL AE 55
AR 4,4 547 — = (N,N=(2- 838 ) - FIREHE ) =K (2-TNATA) B TEH 2N

DU I/ E (cell) L, REHFR R E W BB ik B 10° 460 X/ S5 i, 48
2-TNATA Z& 5, INTIAE TTO ZE 7 EUHDTRR 60 49K B TENE

[0152]  ARJG, EIZE T SAHVIR A A —DNDNEP AN, N - = (a- 285 )-N,
N/ = 2R3 4,47 - & (NPB) , Xt/ in LIt BLZE R NPB, AT 2E 7 N2 SAHDT
20 YK IR E 2 /s 2 .

5@ -
O
QQOOOC YV
<HNe o &

2-TNATA
[o154] [ TAHVTAR B &I —D/DEPMARK KA EY (ECEAE10° B TE
o B TR AL ) (1, 46 A ) TAS-HA-H2) , FL¥G LEUR LB A8 (B, 4k A
(pia).Ir (acac)) AT —A/NEH o PIRATE LA FIRGE AR 2R UL 4-10 FEIR 96 IR ik
1528, WNE=S 7z 2 £ TR 30 KB REUROGZR .

2 0
o0 0as

TA8-H4-H2

(piq).lr(acac)

[0156]  4RJ5, ¥ LA N i X Ron iy = (8- FRZbndmk ) 45 (111) (Alg) SAHUIRL A 20 442K
JE R i, ¥ 8- FRhrgk el (1ithium quinolate) (Liq) AHUIARAN 1-2 49K)F
NG G, K T — DB SHDTRAR A, SOHDTRR 150 99K JZ 1) AL B, &
OLED,
[0157]

42



CON 102482571 A WO P 34/35 T

Li
Alq q

o581 [ Sl 11-20] {814 0 FECR 61 20 Bl OLED
[0159] AR 5L 1-10 ¥y OLED AH [A] )20 SR Hx& OLED, {EAF F A & BH 4L &4 (451 an
P A TAA-TA-HA) {0 FbP R T3 A2 R e m TR &4 (I (ppy) o) 16y

BURIEB I8
[0160]

Ir<,

Ir(ppy)3

TA4-H4-H4
(0161 [ ELAeMil 1 A 21 M3 0 BUR bl il OLED
[0162] R4 15 A B S M 1T L1 AH [R5 B OLED, (R 2UAX AR DUB B 6 1 7 —
ANNE I (2- T 8- ETRYRL ) (SR ) 48 (111) (BALq) , I AN A 2 B
RO A, 1 S TR L

[0163]

BAlq
[0164] 7 1000cd/cm’ I &S] 1-10 FISitif) 11-20 CEATRREA K H A HLHEER
TG ) UL R 1A 2 CEATE AR M B EUR AL A ) HiliE K OLED [ T4E Ha He Al
INZR ., G5 R HAER 3 4
[0165] PR 3 1 4 A5, AR B FF R KA B R ECR YAk G Y76 13 4 1 66 D7 THAH L H A
B I TERE
[0166] %% 3
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[0167]
R R @ 1,000 cd/m?
st EL THmE | DEEE EL
| Ar Ar e Q') (Im/w) ¥
- S N L ! R
SCHEB) 1 | TAS H4 H2 (piqg),Ir(acac) { 5.9 3.6 af
SHE] 2 | TA33 FH H74 (piq).Ir{acac) | 6.2 3.8 a6
| Seiipl 3 | TA4S H97 H69 (piqg),Ir(acac) (4.9 5.1 as
| Sk 4 TA74 H12 H12 (piqg),Ir(acac) | 6.4 4.0 af
| SepEl 5 | TB27 H27 XE (piq),Ir(acac) | 5.7 3.7 o
|szifl 6 | TB40O H4 X (pig).Ir(acac) | 5.1 4.3 af
LHEB 7 | TCL H9 - (piqg).Ir(acac) | 6.0 3.5 o
sEHEfl 8 TC6 H14 - (piqg),Ir(acac) | 5.0 4.8 af
Sl 9 TCO H52 - (piq).Ir(acac) | 5.4 4.5 afe
&M@JIO TCl2 H34 - (pig).Ir(acac) [ 6.1 3.9 af
tB 1 Balg (piq).Ir(acac) | 7.5 2.6 ag
[0168] %4
[0169]
BEE Fi b4 @ 1,000 cd/m? [
o EL THRE | HEEE L
Ar Ar e (V) (Im/w) e
i * e _ A
LM 11 | TAd H4 H4 Ir (ppy)s | 5.4 14.2 ZB |
| sEiifg) 12| TA49 * 5 H12 Ir(ppy)s | 5.7 14.9 g/E
| Sepsi 13| TAS8 H47 % Ir(ppy)s | 5.2 15.7 ge
_iFWJ'M TA84 H95 2R Ir(ppy)s | 5.1 16.1 ga |
~§EHMJ 15| TB3 H79 H2 Ir(ppyls | 6.4 13.8 g6 |
| S 16| TB30 H96 Hil4 Ir(ppy)s [ 6.5 13.5 g |
| S0 17_| TB45 H59 H76 Ir(ppy)s [ 5.5 15.9 g6 |
| seEfl 18| TC3 H94 - Ir(ppy)as | 5.3 15.8 2 B
r“;mﬂ-lg TC4 H50 - Ir(ppy)s | 5.6 14.7 G ]
| ey 20| TC11 H28 - Ir(ppy)s | 6.3 13.9 ge
WEB 2 | Balg Ir(ppy)s | 7.8 8.4 )

[0170]  HHK 3 W50, 55 MM RHH b, A% B I R B4 & WD AE K 6 50T T 5 s = 11)
YEfe. 5 HHE A RE S I B A 1| B2 AH BL, AR B I 1 12 46 B S5 i B R e
M TAE S AR 1V BE 2. SRR | (KB AH B, BATTIE B iR RCR M BE 2D
B ) 1.4 %, R B RO RETT 20 B8 5.

[0171]  HR 4 WAL AR I R A Y0 AR S e B3O O I BE BN, 55 EE LA 2 1
WAAH L, Bk 54 RUA ST BA DL 0 ROGPE BE T B 22/ A T8 1 1. 6 51K =i 2 11
WK SR, 857 R G REAF B . FEAE, S5 B 1 & AHLL,
SEHE) 14 & T AERRAR 2. TV BHER R AR, SEREG) 17 e Bon TAEHEA 5.5V, F
1000cd/m” I ThEE K 15. 91m/ .

[0172] [k, 48 F A R B R BUR A A E N B TR B R 40 e s Ao i e 4 Bl
RAYERE, [FIBT BRAK TAE f R, X RE BRI R SR I6 1 W 2% B D3 ORI 5. 1-7. 71m/

W, & 2 s TR FE.
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