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10,000 A, v}FEFASAE 300-5000 A. A oo AA-F QAT gl 9x D uwabd, Fxeo WE A
HEHL 7} Fo] Aoy FA 3] JdFS werh. dFE 5o, WA AEFToE AlgEe WEe] 282

A5, AA-F AR 9GE Alg T 0D F Atk TelW BEe Alge) WEoln, FE ded duE g
Ze ofd Aotk webd A4 AdFe AL AA-F A de] WS el YEF Mg siojof Hr}

& 2 = e
G T TG vl AR Ee 2de] AEe dddd & Aol

pud

w4 ZAEZ AxHE 2 Ay XY a8 AA U9 b FES HHggFgeEA g2 Add s A
o= olgdr}. dF S0}, Ca, Ba, Mg/Ag = LiF/AIZS O E849< AL=r AFRE = k. 5 AY
o e YA A8 FUE VA E A¥E Vw9 A9 E Ad B4 w3 ekt F71EC
FEOl e oy FEQ duA FE& 9F -y AA FFS Lol 7] S8 HrkE S

B oo olg]lF AES FE ¥ W FRujy Mol UE SEE §88 F Qrh. oE So], olg]F9
fF7lasd AES A A AANAR, BEAAANA AF AAAR, 25 ZujR o] &Fo] $rf. H[x g
w438 e ANA YisErt 2AY B b8 Eds aga4s AES 6] S8 AgE 5l
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<A o>
st71e] AAldee & TR dAT 54 2 AHE dAE. olASE 2 IHS sk = ool o]
A= AL ol HE AN fle @ BEE HAEA S = HAE|

I AAd s 2e 2egHE (HL) 2-(2-Holld)-5-(EgEFemrd)dede] AxE At

2-Elold B EX (27F2~8 AAAlZ, 214, (Lancaster Synthesis, Inc.), 1.00 g, 7.81 mmol), 2-F22-5-E
g gd (=g x AvZ 3. (Aldrich Chemical Co.), 1.417 g, 7.81 mmol), ElEZI|AEH
Jd¥~q ZetF (0) (Z=gX, 451 mg, 0.391 mmol), ©AHZE (EM Alo]ldl2, 3.24 g, 23.4 mmol), 2 (20
mL) B o SAlele (d=2]A], 20 mL)& N, dkellA 20 AJZF &t ShFoll A wwkek 5 23S WYrhste] A2

o a3 f7] B FAES BUGAG. £45E 3 x50 a9 told dEEe FEan, g8 7] RU%
2 FAUEFOE Azsx, olstn ol}ES FBAA AzFAT. ZYYES §59 (YHE R= 0.5)0
2 CHCL/AA (DS ol gsh: A7 &4 azrteadss gastel, a4 294 14 (£5%=5.2 g,

73% ©E) e RAe MBS AESAT.  H MR (CDCl5, 296 K, 300 MHz): &= 7.73-7.57 (2H, m), 7.55

(1H, d, J= 8.5 Hz), 7.34 (1H, d, J= 4.8 Hz), 6.88 (1H, d, J= 4.8 Hz)ppm. F NMR (CDCly, 296 K, 282
MHz) 6= -62.78 ppm.

Ao 2

2 A S HEFEE G d] ol A [IrClH2-(2-Hod)-5-(EEF2ma) v )]0 AxE <A
gt

A 12 FE 9] 2-(2-Flold)-5-(EgEFe2de)ded (555 mg, 2.42 mmol), olglH EFFEI|=E (&

E= AwvlZ2 (Strem Chemicals), 401 mg, 1.13 mmol) - EA e (=g AnZ =, 10ml) 2 &
(1 mb)S A& sfellA 15 A 59 SFst & db&58 Wa4sie] Aoz 9. Add A AdES o
e o3l st Aoz AFHsIL HFA Axste] A A RA L] 575 mg (37%) AWPES AHESH

= I NIR (CDCls, 296 K, 300 MHz): &= 9.30 (4H, d, J= 1.5 Hz), 7.80 (4H, dd, J= 2.0 Hz ¥ 8.5 Hz),

7.59 (41, d, J= 8.5 Hz), 7.21 (8H, d, J= 4.8 Hz), 5.81 (d, 4H, J= 4.9Hz). 19F NMR (CDCls, 296 K, 282
MHz) § = -62.07 ppm.
PPN 01 3

© AAds & 19 l-a 3= Eda-udewss) ojdE Fe [Ir{2-(2-Fdd)-5-(EgEFo2rd) v e
Dl AxE dAg.

l

Ao 22FEH 9 [IrCl{2-(2-Eod)-5-(EgEZFe=2dd) I d},], (100 mg, 0.073 mmol), AAle] 12H-H
9] 2-(2-g o d)-5-(EgZF o2 ey d (201 mg, 0.88 nmol) & 2AH EgZFQ ZolAHOE (Y=g,
40 mg, 0.18 mmol)E Egslx A sloll A 108 F<F 170-180 CTeollA mwratgder. zglar viA, &

Zbsto] Aeo=® stal FHAHY fEER I ALHEtt. o] &8 §& {viE tEFE=v
(1:1)S o] &35t A7t Ao S3AAY. A8 (BAHE R= 0.5)S AU Fx 584 23
Stal FUAA AZX3AT. FAES oAbl A AEsta, Hd ANES oHsta g Fdiko
Holdle 499 2-(2-Holld)-5-(EFEFF2de)Igd s AAS, 84 uAZAMY APFES
ok, ¥ 5= 50 mg (39%)°] T}, T MR (CDCl5, 296 K, 300 MHz): &= 7.73-7.57 (6H, m), 7.55 (3H,

m‘;" e

/3 A}

to ot |rt

il

2
0
ol
ol

d, J= 8.5 Hz), 7.34 (3H, d, J= 4.8 Hz), 6.88 (31, d, J= 4.8 Hz). F NWR (CDCl,, 296 K, 282 MHz) 6=
-62.78.
& 19 1-b WA 1-f S§hEs Wisdh A& ol gel Alxsh.

Ao 4

_10_
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[0108]

[0109]

[0110]
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[0112]

[0113]

SES35 10-1106874

2 AAdE grts BagEQ] 1-(4-t-F-euld)-ol AT =dY AE A gt

4-t-FEFdREA (d=gx AnZ 7., 5.00 g, 30.56 mmol), 1-FEZo|AFAEH (Lugx AnZ ,
5.44 g, 30.56 mmol), HIEZHZ|ZEA I~ &5 (0) (Z=2 A, 800 mg, 0.69 mmol), ©FHZAFH (EM }
oA, 12.5 g, 23.4 mmol), & (50 mL) ¥ TWEAd g (Z=g ], 75 mL)S N, 3t A 20 A7 53t 7o

Oﬂfﬂ 2 FFsn F3 f7] BEES MU EFORE Axsa, oFsta, AHRES FHEAA AZRIFS U
AFee 4:1 A/ YE2 2oz v FAES 8202 2ELS HAetd 27 oA A=ZnE 1
93k, whA| 2 AdES HE=29e/MeOH (9.5:0.5, AAAE R= 0.7)2 &ZF33tt. <« A=
TIES RSt AFAA Adx2ete] 4.5 g (56% @] &) w2 24 1A (>95% % MR +3)&E A=
3T, 1H NMR (CDCls, 296 K, 300 MHz): 6= 8.58 (1H, d, J= 5.70 Hz), 8.15 (1H, d, J= 8.5 Hz), 7.83
(1H, d, J= 8.5 Hz), 7.5-7.7 (7H, m), 1.38 (9H, s) ppm.

Al 5

2 AAd = HEER vgdR oA IrCll1-(4-t-Bu-dld)-ol&F = },],0 AXE A

AN 425 E9] 1-(4-t-Bu-Fd)-o]2F =& (1.00 g, 3.82 mmol), IrCl3(H0); (£~E# Am|Z~ 633 mg,
1.79 mmol) H 2-oEAl&E (L= A AnZ 7., 40 mL)S 15 AIZF Bt kFollA] whksia, o] AJ7F $9
EFES Y Fy9 Eo €9, AdE A HAES ATl 93 xﬂoh E2 MFEsta, JAFdA A
3. agln UA ZAE gEER2dge] A&ssta AEutd =g SHAFY. £E9 44 gER
2re gRS Z=wAA Az AAE nAS Axd A FEegrt.  nAE o] o3 sl 650 mg
(49%)9) S1A 77 (MR 5o oat >056 %)= A=akalch.  H NR(CDCl,, 296 K, 300 MHz): §= 9.37

ol

(4H, d, J= 6.5 Hz), 8.95 (4H, d, J= 8.2 Hz), 8.07 (4H, d, J= 8.5 Hz), 7.90 (4H, dd, J= 1.4 ¥ 8.2 Hz),
7.7-7.9 (8H, m), 6.94 (4H, dd, J= 2.0 ¥ 8.4 Hz), 6.86 (4H, d, J = 6.4 Hz), 5.92 (4H, d, J= 2.0 Hz),
0.81 (36H, s) ppm.

AN 6

2 AAdes ¥ 125H 3E 1-j% vl aga53)t olglg FE [Ir(acac){l-(4-t-Bu-¥d)-o|A~F =
A},19 AEE gAY},

AAd 528E 9 IrCl[1-(4-t-Bu-¥d)-o] 27 =H},], (200 mg, 0.135 mmol), Z&F oIAEHOIAEHOE (I=

2], 80 mg, 0.656 mmol) P 2-dEAJEE (ZEA], 5 nl)E 10 & 5 120 CAlA uwkslar, 1 % 3
A ARS AFoA AAsAT. ZodES gIFEadgda Qessty &5 &mE CHLlLE o) &3les 24

8 27l A9 AFtd =g FIAHY. ZAA dg AgiES FUAA xSt 190 mg (87% T
8o Qat= AANE (1H MRS 93 >95%)< &3tk H NIR (CDCls, 296 K, 300 MHz): &= 8.94 (2H,

AC)

dd, J= 2.1 9 8.2 Hz), 8.49 (2H, d, J= 6.4 Hz), 8.11 (2H, d, J= 8.50 Hz), 7.98 (2H, d, J = 3.9 ¥ 9.6
Hz), 7.6-7.8 (4H, m), 7.55 (2H, d, J= 6.4 Hz), 6.99 (2H, d, J= 2.1 % 8.5 Hz), 6.21 (2H, d, J= 2.0
Hz), 5.35 (1H, s), 1.84 (6H, s), 0.95 (18H, s) ppm.

E 19 S9tE g WA 1-1 % 1k WA -1 HR@
A 7

w AAde gite 25}e)

-

W& ol &el Az

1 1-(FArH R)-ol T m e AxE A

-
HFHEZ-HAREA, fuEo2HEZ: AA 3 -78 ColA dAZE tolg oHZ (50 mL) We B 2RlAl-d5
(=g x AnzZ =Z., 10.0 g, 61.7 mmol) Mol n-BuLi (F=gx], A4 ] 1.6 M, 38.6 mL)S 2 Ho Ax
93] Hrskdr. kel EES 2 A7E Fob Ao® gl9al, o|ASE N, 3F -78 TolAe Evdnd

O|E (&=gA], 50 mL, 494 mmol) ¥ 7z TloeoHZ (200 mL)2] uyke fdo] e F T FaFHo
wAG. AdE E9ES U9 A2ow ska 15 AR E9F wRkEE $ofl A7k 2 M HCL (50 mL)& 3 71she]
Hhe EgEs ARsY. fU18E Edsta tUEFeR Axsta, ofdtstal, FAAA Axste] A
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AAZA L 4.9 g (52% &) HAst= BAEES =S ' NIR (CDCly, 296 K, 300 MHz) & 3.73 (br s)

ppm.

- FHEAd)-o)aFEd: -F2R2oaFEY (Z=gA AvZ 5., 5.00 g, 30.6 mmol), 7] FHo=
BEO HAFHEAAREs, tdd o A~HE (4.87 g, 31.4 mmol), ERFZE (EM Alo]dl~, 8.4 g, 61.2
mmol), BIEZFAEgdAdExa ZebE (0) (°Lcalil 707 mg, 0.611 mmol), TIW|E AW (Z==2]x], 100
mL) &= (100 mL)S HA stellA] E£3staL o] EFES 15 AIZF & SRkt o] AlF $o] fUISS &
Zali FHES 3 x50 nle] tlold ojE = %%é} e Fa f7] s FAUYEFOR Axsta, o
sk, SHAIA AEsh. A" 2ANES AEgaA ﬂiﬂkilﬂﬂ 2 ZAse. WA a3y ZuE
4:1 fER2vel/dito R HA &350tk 1§ dte APES 1000 tEEEAEo R 1eal WA T
ZR 2 e/WEE (95:5, AAE R= 0.6)2 §F3th. AXE RIEES Fsta SHAA Uxsto A

aAZA] 4.5 g (709 A= TS AESHATh. M NR(CDCLs, 296 K, 300 Miz): 6= 8.60 (1H, d, J
=5.7 Hz), 8.10 (1H, d, J= 8.5 Hz), 7.88 (IH, d, J= 8.4 Hz), 7.67 (2H, m), 7.53 (1H, m) ppm.
Ao 8
2 AAd e fE2EE gydil ofFA [IrCH{I-(HFH&sd)-o]laF=d )]0 AXRE oA s},
e 72RE 1-(FFHEHY)-0]4FAEd (3.00 g, 14.3 mmol), IrCl;(H0); (RER AvjZx, <=

2.42 g, 6.80 mmol), 2-olEAl &S (L=glx] AvZ =2, 45mL) 2 & 5 nl)E& 24 doA 15 A2+ 59
ol A waret . A" HAd *M“E ool os) gElsigitt. 1 F o)RE e HMwgR, a8
UA delld oz MFsta, wpxEtem AFA  HFste] SHA mAEAe Y= AHES
AEEAT. FEH= 2.12 g (48%)°]A T},

A 9

A s 125H e gl vla 12558 oldE #e Ir(acac){1-(FFH 23 d)-o] 27 =1,

Ao 82 HE [IrCH{1-(HFEI =3 d)-ol2FE- ], (300 mg, 0.232 mmol), oFHEoIAE, YEF A (&

=g x A =Z., 71 mg, 0.581 mmol) E 2-o| EAJEE (LX), 15 mL)S 45 B T 120 CTollA] uyk
g &, 3 AES AFAA AASAT. AE JAES fEEREdg| A%HA] 7|3, §& SvEA fE=
ZHES ol&stE At d=E FIANHY. AHS A4 BEE R= 1.00S -8tz FIAA x5

S TAZAM L dol= AHES FESIYE Y. 5= 230 (70%) o] Y. 'H NMR (CDC13, 296 K, 300 MHz) &
4

= 8.99 (1H, m), 8.45 (1H, d, J= 6.4 Hz), 7.98 (1H, m), 7.75 (2H, m), 7.55 (1H, d, J = 6.3 Hz), 5.29
(1H, s), 1.79 (6H, s) ppm. aLg]w&3} koA w3k xsko] H/D wko 2 23k F713el A %OI Sl
lth: 8.24 (0.5H, m), 6.96 (0.20H, d, J= 9.8 Hz).

AAd 10

B AN s 2 2] olgE #HES o] &3k OLEDS] IS <A

A (1), A 23F3F (ELF) 2 3t 01’2}94 AR AL = Fste wtal OLED AXE 4 =

71 o9& AZeATE. od A FZUF e == o E 306 47| (Edward Auto 306 evaporato

P)E o] gsigtt. RE w229 9a /B AFS 100 torr WP, ZH A= TS AT Pagl
o

o 5% e e FAT ¢

e ot
F
d

°F 1000-2000 A<] <lF FA AghE (110) F& e, 110 2”& 3 7|9 AREEIT. A8l 1 N HCl
fdoz A = 110 795 A7E v 7|9E desste] A d5 HHs A0, EZFom=
Ho|ZE wtaa R ARRSIGITE. #'lEst 110 719S 2 & AA F§dd4 2532 AAsgt. 283 o
A 7S FRTE T o)AZERER P F, 27 F ] oA ~3 AIZF etk XSG, HHoeR, |
ZE dufe]~, A= (Thin Film Devices, Inc)e] #E3}E ITOE AFESITE.  ©ol& IT0= A E Ad 30 &/
2Ho] & 80% FFAHES 2= 1400 A 1T0 ZH o2 FAHIF i‘é 1737 2] (Corning 1737 glass)E 7|A2 s}

_12_



[0125]

[0126]

[0127]

[0128]

[0129]

SES35 10-1106874

ATt

Agsha ARk 110 7)1 e 7 F A3 Aol FA ANE 10 torre At 2@ A Se
& A2 FehEohE o183 o 5710 ¥ B¢ FkR QPSR A F el gele) g 9 S
& 7@ Aol expdow ZHadth, v o s FHEEI Al FE AT npaAaE Ei =2y
el FAE oA wet 74 A4 EUH (A (Sycon) SIC-200)& oldel SAslrt.  AAlded 7|58 B
ot T Zay 2Ao Wwyt @spx|ata sHAska Aber 3 etk c1eal UA] 9418 OLED FHE
A% A oz Adn Aest glol A S4sHAt

FA ZF5 2 FA9 g0kl ® 20] FolHTh. QoA EFPRo] BE PLoA o:mEi= 17001, HrEi=
700-760 A W FAE zk= Aloqlth
* 2
s = A, BLZ %7, A ET% %7, A Art =7 A
1 MPMP 83 1-a DPA Al
504 411 418 737
2 MPMP B3 1-i DPA Al
513 420 412 737
3 MPMP 35He 1- DPA Al
513 414 400 791
4 MPMP 332 1k DPA Al
530 407 407 732
g MPMP g3 1-1 DPA Al
533 411 414 797
6 MPMP s3re 1-f DPA Al
563 305 408 795
7 MPMP 8312 1-h DPA Al
538 409 418 734
8 MPMP 33HE 1-c DPA Al
526 428 402 728
9 MPMP &% 1-n DPA Al
530 404 415 795
DPA = 4,7-t]#d-1,10-HANEEH
ET = AA A
EL = ©A a3
o = & A2
MPMP = ]2 [4-(N N-t] ol & o}n] o) -2-w & J ] (4-wl & o] D) ol
OLED AEES 1ES) () AR-A (17V) 34, (2) 474 g P ) A % (@) A4 wF ~9=4 o
QS Sgete] ST ASEL 1T (00& = 7o S OLED A (2200] 1 SAS 7]
ol&ey A2-wAWME H3 2d 237 (Keithley Source-Measurement Unit Model 237) (280)2.& Z=A3}it}.

At Aol MU o] Lal] AW A AA w3 uAl (Cd/m0 ©9)) o ALS wimEr 15-110 W wE

(Minolta LS-110 luminescence meter) (210)2.2 % 8}"”‘5} AA g ~AERHS o] A= (230)S ]
&3l A2 MY (24008 FHete] WS FPste] g55ta, 2FAERIYPE (250)S T3 A7, 2 ¥ o
oleE ofyo] 2A|7] (260)0.2 FHA3Att. ATA A E-':r% Al AR AFEH (270)°0 o3 F
AR, 54 HdstelA A9 &2 LEDY WA F g AXE AsA7led Bodk AR/ dEE U4

ol A4St e Cd/aolth
Aps oheel 30 Folzivt,

kg
(VY]

_18_



[0130]

[0131]

[0132]

[0133]

[0134]
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olelF shgt=ol HA 2d 54

g I3 WA}, 93 a&, Al g2 9,
Cd/mz Cd/A nm

1 25 Vel A 200 1.5 570

2 22 Vel A4 100 0.65 620

3 22 Vel A 200 1.2 625

4 21 VoA 1 0.04 >670

5 22 Vel A 400 1.6 605 2 640

6 20 VoA 5 0.3 585

7 23 Vol A 7 0.06 620

8 23 VoM 2.5 0.3 625

9 19 Vel A 350 0.6 625
Ao 11
2 AAde FY(EFed) 1A 7]%_] LHQ] EEER B Oy HA-nE 54 o83l OLEDY 34 S
olAlsict. AAE MIFES OLED vo &g Aa-wEF o= o]&3iglrt. i 19 3FE 1-j% o8gF #E
[Ir(acac){1-(4-t-Bu-=ld)- O]’\ﬂta}z /‘e"]c’ﬂ 6ollAl Z|EddR2 Azt oA 99 YR, uf

A= gBER FEAZF ¥ 2(1,5-A 22 5E )Y (0037 22 07F YA s5tEe] 8=k} whgshe
W& &3 [Yamamoto, Progress in Polymer Science, Vol. 17, p 1153 (1992)]¢] 71<=% AAH, ZZF <o
A EAE Az

o] OLED AA o] A9] §7]uF Jrs

et

2 m% golom ALt FA 29 the dol Hrk: 110/7

71 (o] Zefol= WE2 (Applied Films))< s@sbels (42 &4 Fo= A4 3 en) AAld 100] 7148 A
A8 AAsiAnr. gz A 713 300 W EEErE o8 15 B sk o] FUIR AASNT. E(dd
Ao A 3 -E 2] (2=HA&EE4E) (PEDOT-PSSA, Hlol! 5. (Bayer Corp.)) 953 (5, & AG/FU3)<S
90 el A ~@-THAAT. vHe 3 B EH 200 Col AvelN AxAUY. 1 F Awe, Ta(ERe
d) EA}, [Ir(acac){1-(4-t-Bu-¥ld)-o]&2F=H},] (1.6 umol) @ FF= EFA (7.5 mL)e €NL 70 nm
FAZ 713 e 23 Z"-E = AFHQ FAA-FH ¥ EAA A5, 2 Yol 7]#E Ba (3.5 nm), L
B AL (400 oS 2.0 X10° torrelA & ZAel= uAE AME Sz, g3 W-As o EA FA=

[s)
AgE AZE 9ol frel Eetel=E WAFo M, Y OLED FNE TR LA,

A-As, WH-Us, WA, Ee-dY % Be-dF reads g5goms AT A4
EAQT. ol AFHD FEHE (BF (Labview) £ZESS]) Aolse) Ar-vAHE §3 2 W $e8

A7 3 e’ BA B Fol Bk Yriole=E olgsl By
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