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AR AR (7070l FAA Edo] xHE = A, A FEAol L& 2dRA Y] FoIxl AR 9, 5%

N7 (708)° EoH = w84 24 F&A =HEY =2 LIN0 £9E Z= =25 A & dd. A

Ao FE, 5.0 eV o, uiaASAlE -5.0 eV o]’ ® -3.0 eV o]3t9] LINO A& #E E4& AEsie= A
= |

AL FEAe] FAA ds 3,4,9,10- LA EpFFE R4 o= (28 PICDA), 3,49, 10~ A e =}
FhE S - zolunkE (e PICBD), N N'-U5E-3,4,9,10-AH A Eept2 544 ton] = (e

PTCDI-C8H), N, N'-t]&@A-3 4,9 10-#HHAHEe}72 A4 tjoju = (kA Hex PTC) So]t}.

Azt G FFE SRR PAH db vebAw(2,3-71[1, 1010 HEEA-2,3-t b2 n U 2 (h:
PPDN), 2,3,6,7,10,11-3AkAJo}=-1,4,5,8,9, 12-3Atolat E ] sl d L (9 : HAT(CN)g), 2,3—"4ﬁﬂ‘é«431-u[2,3—

bIFEFRI (SR 2PYPR), 2,3-M| 2 (4-EF Q. 2ol d) ¥ 2] = [2,3-p] 9] 2kl (eF 4 1 F2PYPR) Foltt.
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[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]
[0127]
[0128]

[0129]

[0130]

S=50ol 10-1750040

ol9lo| =, 7,7,8,8-HEgA ol =T =] w e (kA TCNQ), 1,4,5,8-U=zerdl HEGIIZEAN o] FFE (k!
NTCDA), HZ 2o 2 EAl, T ALY T EF O Z T EFZ Al o) (kA FiCuPc), N,N'-H] 2
o

(2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-AEH71EF 2 234)-1,4,5 8-} Z DA Eety =2 22 Ak tolm = (9

NTCDI-C8F), 3',4'-tjR8-5 5"-v]2(tjAol=mgadl)-5 5"-t]5|=2-2 2':5" 2"-EHZE] A (FA: DNT), ™|
wEZHA(dE 59, [6,6]-9d G5 HF-EIE24F WE o2HE2) 55 AMESE Aol JFesit).

AR AAZ(707) 0] FAA Edo] 3= A, AA F

ol ol Ax} AHMF(707)& Az 4+ Ut

of
oX

o]

e

= 243 wolA 24 -

off

9
P (701), B FEF(702), HFF(703) @ A FEF(704)S 44 = AsE AHEHA AxE

dEd vkeh o], E AAFH O] ELE(102)S A2 5 Sl

A3t W3 Axpol A, Al AS(103)3 A2 AS(108) Atolo] LAIE ALxtel o8] AFrF T=aL, ELE(10
o] 3l

2ol Qe AR ABEFoRN BAHT ololA, A7) WHL, Al AF(103) E= A2 AF(108) F
o G} wE FHG BAA R FEUd. wgebd, A1 A3(103) EE A2 AF(108) F ol s} ®
E o] APl el FHAL 2 AFoln),

AL AF103)3} A2 AF(108) Aolol] AFHE Fo| e F4d Fxo ARHA &S FAFY, =
A, BY G Fael THFORM WAHE AP = -

4
=
-
(e}
oo
N/
o
fu

Holxl F-flol gt AA7E Addehs BF 9 Awshs &, 7] o9 FxE AT 5 i

o
IS a IS PPN PPN S
FHgel E2 B, AT FUdel E2 BE, o4 EREA #84 H AT 540 =2 EF)
- = o sz Eh=) = o = IS 515
A7 Aw AR 52 ek 22 1H3H ARAAZ 23T S Ao

=

2 T2E AR I, = la

>
>
2
- =
flo
e
i)
o,
lo,
(o
i
>
oS
fuf
lo,
e
ofd
By
>
2
Fel
%
i)
-
30,
rlr
L
[
[m
2
i

rl

B A AR ARE Alge (PP EYE)N (4, 6-HF I 2w vuhE) o] 5 (111 (28
[Tr(dppm)z(acac)]),  HI2(3,5-trd-2-sda A E) (e drehtE) ol 2l J (11D (F:  [Tr(mppr-
Me)o(dpm)]) B (oA oA EVHE) H] 2 (6-v E-4-s d ] v &) o] 2 (111 (e3¢ [Ir (mppm)s(acac)]) ] 3
FHoltk.  E AAldelA ARgEtE S2E Ase e, 2-[3-(HizEed-4-d)wd ozl £, ] TR
ok 2mDBIPDBq-11)3} 4-3d-4'-(9-3d-9f-7t=ntE-3-L) Egjol dobwl (9F3 . PCBAIBP) 9] &3 Ajsoltt.
2 AA oA AR Az o] shehAS o5k vhebiiTt.

~
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[0131]
[0132]
[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

S==35 10-1750040

2mDBTPDBq-II

PCBA1BP

[>

( F 29EY] 94 T2E A5 WY ~FdEH A A}

( =)

= la ¥ = 162 [Ir(dppm)s(acac)]e] TE=2=2dgr 84 F  [Ir(dppm)s(acac)]o] AL]XA-7IA| A S5 29

EZ (o]}, §4 =FEHOoR g XAH)S FF 2FEHA 12 el vRRVIHE & la ¥ &
(m

wor
mppr-Me),(dpm) o] F AFEHS FF 29
E

L

I

E

2
il
lo
ool

Nw}

Eat:

ol

¥
1
(m

ftlio
ool

[Ir(mppr-Me),(dpm)]o] TIE2=wgr & ZF [Ir

[Ir(mppm).(acac)]9] HE=ZZwe &4 F [Ir(mppm).(acac)]9] &4 2FEFHS F5 29

% la ¥ % 162 H§F 20DBTPDBg-119F PCBAIBPS] &3} Ao ®iute] g ~#ElS vepdtt. = laclA],
RS g Hehla, AZEFS B FF AT e com ) 2 B FE(QY @9DE depdt, =
I

16914, 7252 ouA(eV)E HeEhHaL, H2He

ERIES
R la % E 162 §5 AMEY 1A 30 247w AmEgs FHES et mebg, B A4
AxE Amel Qele] shhsh B AAde BAE ARE W SR WHFL LS AP 2AE, BAE
Age) W@ AAEDT AXE AR F4 AAEDY] FHAL Agaie] dUAT} olFas] Wid], oy o
% @&l & A%lo] AT



[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

=50ol 10-1750040

Olﬂ

of W, % la ¥ % 16914, F5 2AERS) A 7 g SAME e AuA Fe)) F5u(RHel A
Nefahs Ao ofAAE FEd)el sask w ~fEe] a4 FEAG. F4 AHEG 1A 39 7
a %, 2% 2dEe) a9 M e 9A6 F4 2AEY 19 Hart da, 2% e v
1@ AN F5 29E- 39 a7} doh

TAHoRE, & 160M F5 AHER 19 mms} g AdAER ] w99 Aol 0.02 eVolw, FF A9
4l 29 MAs) B AAERS] Akl Aol 0.12 cVolul, B AAEG 39] 925} W AAERS] 3

XLJ&

A9ke] Apol= 0.23 eVel

teoz & 1adA T 29
1=

Aol
g A OFg e oA He)) Frulel wa

: E‘jéﬂr E3 aA FHES %Zﬂﬂ?ﬁ‘:}. ufebA], 2mDBTPDBg-11<k
Ir A-E X

(dppm)s(acac)] = ghale WY AxteE, E9

E}i
e
¢ m

A7} olEst7] wiel, ol

(A2E Ao &4 ~AEZH AX Ax})
2oz, 47 4N 42, [Ir(dppm)y(acac)] Z [Ir(mppr-Me)o(dpm)12] & 2HAEH (L lao &5 29

Ed 13 2)& AtS F Ade Al=sksld

_|_4

[Ir(dppm)s(acac)] 2 [Ir(mppr-Me).(dpm)]o] &= ~HEHS A7 &), 7t FAke] 714 AdejelA el 78 <t
e F2E A of7] olyx] E WA HERE AT AES JA5A AERE V)RR S5 29EY
S dtk. FAAYD AL S o3 e

A% A (DFT) S ARE3Ee], [Ir(dppm).(acac)] B [Ir(mppr-Me).(dpm)]o] 714 Aejo] 7} A Fx2&
Abeler.  tggoeR, AF -9F Hx WHIFH(ID-DFT) S AFEsted, [Ir(dppm)s(acac)] 2 [Ir(mppr-
Me)o(dpm)1e] of7] A e} 22 =g A, o] AHRZHE o5 FF AHERS AXlslgivt. DFTY

A % ouAE, 92 duA, AR 2 447 oA, Akl £ olud L A 7 BE BEE 4548
e WE-AT oA fom wAHY. Ed P, @i-Aw 4548 94 wEz wdd o
el A EAde] FR(F, B g B 2Ase], g 43 Aol Absetd. o W, £3 @5
9 BIPIOIS AbEete] wE-gE ouxel HRAW 7 U] AAEge wAsedr. =@, 714
A, Lanl2Dz® Ir 97, 6-311(2F A7 Al Al Aol @3 52 A8H AF-ae 947 714
A A F9)e Ir A% olgle] Aol AgHAT. A7 A GrE, AF S £h A4 FS Is vl
A 58 A= TAD @L AN BT 15 4 48 A R 2 A S A ARG, £, AR PUE
2 943, B3 AAAZA £h A4 2 Fa olsle A%, A%l pBF ¥ dBFE A

A shet A mRafo @A 7R-AlRN(Gaussian) 09F AMEERlSS Foldth. 4% HFE(SGL UE,
Ltd. Az, dEx(Altix) 470005 Ab&3te] Alakatsict.

T 1bE AXtew de T4 AdENS YERAT. HIEA & IbE 3 AEd, Al d& T4 AdE
HE vehdty. FAReRE, S4%te] 42 [Ir(dppm)a(acac)]e] &5 AFE Eal 2

i, Axte=m

qe 2 F4¢ A®EY Uz dehar E=3, 545l 4 [
Ne)(dpm) 18] F5 ~MERE F4 e 2

AeY 22 YEh)a, Aiow
2 Uit % 1bolA, EES 33 S eI, AEFe B FE A e o) 2 W Fn
(ele] wo))= Lpehdlct,

% Ibol e wheh o], HRsle] P E4 AHEY 12 EF ANEY 2k 47, ANOR de FF &
A=Y 11 Y B A=Y 29 Addon BAT YL Y. 53, 5 A=Y 12 29 ol 2



[0151]

[0152]

[0153]

[0154]

[0155]
[0156]
[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

=545] 10-1750040

oin

L EE 2AEYe) Y 7 g S0 FEUel 93 e B EFF ASE, §4 SMEG 1) Eol

2
F AFEH 2 (2')RYg A,

BPAFLP

o]alE B AAloo] Wby A} 1 U#] 39 AF WY

o
i
u)
)
K0

A, #2 7191100) ol A FaF TeE AF FA AFEUT0C e AdEHYPoR Az,
=2 7)eshs Al AS(1101)S AFXsAT. F7E 110 nm o] A= HHLS 2 mn X 2 mmo] AT
tso 2, 7]3(1100) Yol m“‘a} AL Az 7] 9% AAERA, 7 THS B2 s, 200 TE 1 A
ZF B9k A4 (baking)3haL, UV 2F &S 370 =3+ 3.

%, g 1074 Paz}A] 7Feral A 22 Ao 7]¥(1100)S $7)3, AF =2 =)o 7dAA 170 T2
30 B3 AF 24 AF F, 71W(1100)S oF 30 B2 FZAAZ

theo®, Al AF110De] AFE FHe] a0 W= Al @%(1101)01 A 7181100 A 2 %

A el vlw Edel wAsnh. A% F3 FA gHe o 100 ParkA FaAAT ololA, AL AF

(1101) A= 4-3d-4'-(9-ALEF L Esdopwl(eFd : BPAFLP) 3 418t 2] BdAl(VD) & &-F2dte,

de FYUSTUNDE Axset. s FASALD ] F715= 40 mmol 3L, BPAFLPS] 4tsl Zejsdlel] gk
)= 4:2(=BPAFLP: 4T} ZejBu) e =daksitt,

o, 4% FUS11D 912 BPAFLP #H& 20 mne] FAZF HES Azste], 43 #4535 (1112)& Axs

Atk

WS, 2mDBTPDBg-II, PCBAIBP 3! [Ir(dppm)s(acac)]E& &-F&Fstel, A3 FE5(1112) 9o 24F1113)E

A|z3kSiTh. 2mDBTPDBg-11°] PCBAIBP % [Ir(dppm)z(acac)]ol w3t F@H|= 0.8:0.2:0.05(= 2mDBTPDBq-

IT:PCBAIBP: [Ir(dppm);(acac)])® Z=dskalth., w33(1113)9] F7= 40 nme] At

o R, WBE(1113) 912 2nDBIPDBg-11 W& 10 nme] FA7F M=% Azxste], Al A4 F55(1114a) &

Azt

ez, Al A7 £55(114a) 92 w2 GEZI(FY: BPhen) 9& 20 mo] FA7E HEH Alxdto],

A2 AR F43(1114b) S A %35},

0)14

wah, A2 AA F£E5Z(1114b) 9= ZF2033 g H(LiF) 9e 1 mo FAV HEE F2ed, HAA FY=
(1115) & A x3A .
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[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

sE50] 10-1750040
npxebo 2 o Ruly whS 200 o] FAVF HEE EHAste AAT2A 7)%eE A2 AT(1103)S A X5
ohoowEbA, B AA e g A 18 AlxEH T
(&g A} 2)
ubsg b 29] wH(1113) 2mDBTPDBg-11, PCBAIBP 2 [Ir(mppr-Me)o(dpm)]& F-FZslo] Az}
2mDBTPDBq-112]  PCBAIBP ¥ [Ir(mppr-Me)s(dpm)]ell o3t  F&H]:=  0.8:0.2:0.05(=  2mDBTPDBq-
I1:PCBA1BP: [Ir (mppr-Me).(dpm) )2 Z4As}tt. 35(1113)9] T4 = 40 nm o|¥ek. 35 (1113)0]9] 9]
o g 2z 13 FUd Ao A %8kt
(&g Ak 3)
w27 39 wh3E(1113)L 2mDBIPDBq-11, PCBAIBP 2 [Ir(mppm)s(acac)]S &-5%ate] Alzxa3itt.
2mDBTPDBq-119]  PCBA1BP & [ Ir (mppm)s(acac)]ell s FFuE 0.8:0.2:0.05(=  2mDBTPDBq-
I1:PCBA1BP: [Ir (mppm).(acac) )& ZFAach. 45(1113)2] F7= 40 nm o]tk &333(1113) o9 &

¥ 1
IR EEE: o AL AR | A2 AR [Ax 2] A2
A% | #Ax | ¥T #4%5 | gz | 95 | g=
wks) | [TSO | BPAFLP: | BPAFLP |2mDBTPDBq-11:PCBA1BP: |2mDBTPDBq-| BPhen LiF | Al
22F | 110 nm | MoOx | 90 pp |[Ir(dppm).(acac)] I 20 1m 1T m | 200
1 (=4:2) (=0.8:0.2:0.05) 10 nm m
40 nm
40 nm
uks} [ ITSO | BPAFLP: | BPAFLP |2mDBTPDBq- 2mDBTPDBq-|  BPhen LiF | Al
2AF | 110 nm | MoOx 20 nm | I1:PCBAIBP:[Ir(mppr— I1 20 nm 1 nm | 200
2 (:452) Me)z(dpm)] 10 nm nm
40 nm (=0.8:0.2:0.05)
40 nm
uks) [ ITSO | BPAFLP: | BPAFLP |2mDBTPDBq- 2mDBTPDBg—|  BPhen LiF | Al
22k | 110 nm | MoOx | 20 nm |I1:PCBA1BP:[Ir(mppm).(a 11 20 Tom | 200
3 (=4:2) cac)] (=0.8:0.2:0.05) 10 nm nm
40 nm
40 nm
Ah BO71E FHE S2E wha <belM gy W aAF w7l =EHA s dEsigith. oo, A
7] W Aaxte] B2 EAS =AsIT. SRS (25 TR FAH E97))A el eS o3},

W 2 1A 39 AR U o HE 549 % 39 UEhdcth % 30 A, e A% Ax(mA/a)S

25 A(cd/m)E ehdth 3=
(cd/m)E, AZHS AF T&(cd/DS BERAT % o 93 P4 a8 54 % 6o Jebddh, = 6ol
A, 2ES HE(d/m)E, AZES 95 P as(H)S e,

woh w22 1 A 39 % ok 1000 cd/m wje] AHY), AR WE(mA/em), CIE A% HE(x, y), A5
Eg(cd/d), AF EE(n/M) 2 9% %A 58%)S T 20 Jepd)
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[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]
[0189]

[0190]

S550ol 10-1750040

* 2
AL (V| AF IR A5 3= AF a8 | 18 a8 | oF 4
(mA/cmz) (x, y) (cd/mz) (cd/A) (Im/W) as (%)
g 2| 3.0 1.3 (0.56, 0.44) 840 65 68 26
2k 1
W3 &~ 3.0 1.6 (0.55, 0.45) 1000 63 66 24
A+ 2
g | 3.0 1.3 (0.44, 0.55) 940 77 76 20
2k 3

B3 A 1WA 3 0.1 mAf] WFE JFe we] W AHMEYS = 7o) YEhIY. L 794, TtRHE
(om), AZHe w3 ZE(9e] @98 vepdck, F 20 vebdl vkl 2o, 840 cd/m ¢ I oA B x4

2

19] CIE M% FIZE (x, y) = (0.56, 0.44)0]¥ o™ 1000 cd/m ¢ F=o|A 33 2zt 29 CIE & FHIFE=

%
o

(x, y)= (0.55, 0.45)0]0.0M, 940 cd/m’®] F=elA W4 27 39 CIE A% HEE (x, y)= (0.44, 0.55)0]
o, 2 Ade ¥F 2AF 12 [Ir(dppm)s(acac) |Z2%-H falsts @3S stal, 2% A2 2+ [Ir(mppr-
Me),(dpm) | ZHE F#ste @3S da, 333 &2 32 [Ir(mppm)s(acac) | Z2H-E Faletes #348 32 ekl

2% % 3 A 6o2RE & 4 QlFel, W £ 1 X 3 A4e 1 AF EE, LAY B& L 2 9
[e)

ARE Egeitl, AArd 1
2E Az o3

3 2 e =z
THE o] &sto] AUATL o] Esty] wiiel, & Ao wF 2AF £2 oA

Y, WY 27 1 3 27 2 B30 MlE 2 o A A& Rt AAle] 19 Aol whehA, T
F A 1ol 238 AZE Aw F5 2FEe] P v oluA] Fof FFdiel glojA, ol A i
A ko] zpolE= 0.02 eVelrh), A 3] = F5 A7 7B AT 5000

cem ). wERA, W A 19] oyA] ol &&ol 53] ¥7] wlEel, 9% ¥ &&o] Fobdol At

& v AAd 19 Adfel] wEbd, S
o] W A EY] vA s 1 T wEbA,

29 EY 39 ¥v3 BFET F5 2F9EY 29 v
ANTE B aA; 29} 39 9 A} & EAo]

Ag Adsh Aol bsal 8

2 AT
deow, Wy £z 1WA 39 AA WS FASAT. AHg A AdE sl etk & s
A, ARFS 27 FEE 100 62 F do] FeE AR®E G, AEEe Ao LB AR S U
et

A2 ARN, 27 FES 5000 cd/n’ol AT, AF WEsF AT AN wF A4 1 UA 32 2

I

W A7 18470 A TE Fol 27 Awel 85 48 FAAT. WA 24 22 470 AY TE Fol

2 7]
Amel 72 6% HASET, BH 27 38 280 A2 TF Fol 27 Fwe) 72 4% fASAH

47) Ashe B ouwel @ AAGHE $8E FHol 71 WY 248 @Sk Aol bsal B8 AAe
Axel 3 B el @ ANGH) WA £AE & 28 Fzajel Yehirh. B ANl Agae Awt
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[0191]
[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

S=50dl 10-1750040

i
o
vy
2
=’

>4

713(1100) 9ol A8 s Edehs du 74 ASE(I150)9] s AHHPYPoR Axse,
A 71s ke Al A=(110D) = Xﬂ}j} Atk T 110 nm ©]Aal A= WA 2 m X 2 mmo] A

2
o
do
Ak

)
dlo
(o
T U HU

-

g 10" PazbAl Zorer Ag 22 gH o] 71FH(1100)S £7)3, 17 22 Axe] stA M)A 170 T2
AT 24 3k T, 7]9(1100)S oF 30 H7 Mzm.
tfeoz Al A=(1101)°] A

&2 HH 71 Edd nAgsn. e S Ao o

OH

FH FWo] =0 HEE Al AIF(1101)e] AFH 7]F(1100)S AF FZ
ok 10 PaZbAl TAAZT.  ololA, Al A

2}
1] F7= 40 nmmolal, BPAFLPe] AF3t ZgHdld
FAsglt.
o, 4 FUS(1111) 992 BPAFLP 2HS 20 mme] F77F HEF Alxste], 4 F55(1112)S AZxs}
Atk
gk, 2mDBTPDBq-II, PCBAIBP %! [Ir(dppm)i(acac)]& &-T&ate], AE F55(1112) 9o E335(1113)&
Azl vk.  2mDBTPDBg-119] PCBAIBP 3! [Ir(dppm),(acac)el wHg F#H|= 0.8:0.2:0.1 (= 2mDBTPDBq-
I1:PCBAIBP: [Ir(dppm),(acac)) & zAatqivt. d3(1113)9 F7= 40 mmol AT}.
o, WS (1113) 912 20DBTPDBg-II oH& 15 mmo] F77F S == Alzste], Al 4 535 (1114a)<
Az T

Soz, Al AR $£5F5(1114a) $1=2 BPhen 2HS 15 mme] FA7F HX= Axsto], A2 A #535(1114b)
S Az

wak, A2 AR F£45(1114b) Y92 LiF 28 1 mo FA7 JE52 2Fsto, Ax FYE(1115)S

sAetem, oy Be 200 mel FAZ HES Fiae] Axale] ArmmA Jlset A2 AF(1103)L
Azt WA, B AAd ] W s 45 Az

* 3
A1 4 | HE T Elses A Az | A2 AR | AR 5 A2
A% | F9%x | e TES | ez | 9% | a=
urst | ITSO | BPAFLP: | BPAFLP |2mDBTPDBq-I11:PCBAIBP: | 2mDBTPDBq-| BPhen LiF | Al
27| 110 nm | MoOx | 90 pp |[Ir(dppm).(acac)] I1 15 mn 1m | 200
4 (=4:2) (=0.8:0.2:0.1) 15 nm nm
40 nm
40 nm
A% BIVE BHY TR Sa el BF &% 7 B/l wEEA RS ARG, ololA, B
A B4 E4S AT, 54 25 C2 448 297D IS fovn
W sz 49 AR UE o I SAS & 9o UL, ® 99, JEES AF Ax(m/m)E

e, AREe HE(ecd/m)E YEY. A9 o 3E 54 w100 et = 1004, e



[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]
[0217]

[0218]

[0219]

[0220]

[0221]

S=50dl 10-1750040

AGWS dehi, A% FE(cd/m)E ek, I o 4% &8 54S = 110 Jehith, = 11
oM, 7tEHEES FE(ecd/n)E UEhE, ARFES AF AE(cd/DS YEHITG, A% o 9% Fa 28 5
4e % 120] et E 12014, ARES AE(cd/m)E e, AR 9 P 2sH)S ehd
o,

EE, W 27 49 A% o 1100 cd/m W AL, AF WEmA/em), CIE A% RE(x, y), AF af
(cd/8), A E&Un/N R 9% I LB E 40 ehdr),

X 4
At | A u= A AF a8 | A8 38 | oF A
W) | (wA/end) x, v) (cd/A) (1m/W) a5 %)
g 2~ 3.0 1.4 (0.57, 0.43) 76 70 31
A} 4

g 22 49 0.1 mAY AFE 7He wio] g ~FERS & 134 vEhdnk. £ 13004, 7tEFS 3 (),
W Ar(ele] ©e)E YEhdth,  E 49] LR wkeb o], 1100 cd/m 9] I molA wg 2z 49
(x, y) = (0.57, 0.43)°]qt}. 2 A= 233 A2 45 [Ir(dppm)s(acac) IZHE a8t

348 =9 A 12RFE & olRe], B A% 4 L HRF &8, 1 dE 58 9o oY ¥ 588
T 53, w24 42 1100 cd/m e HEAA 3142 S w2 oY P AES AT FEd)
2, 9% gk g8 IAE dEF 25 %k WA vk, ey, 2 Adne dAE dedh

ARG e] B At A, BFTE Al 1014 A EAE AR Y AXZE RS 2FAT. A 1
ol 71 wieh gro], g A} 4ol EFFE AXE Ame] F5 AHEYS TAE Afne] Bg AFEY)
THEDG. 2 FHE ol &st] AUATE ol Fsly] Wil & AAjee] WY A g oyA olF &8 4
o7 A =kl e

oA Y B ES AGE BTG 5000 M com ). wEbA, g a7k 49] oluX] olF  ago] 53] 7]

P} o] Falol glo] Folrle] AbEt,

w2y & AAGHE HEehd oF A mEol w2 v &

il
il
et
ol
ol
rlr
Pt
o,
N
)
of

ol
ol
)
ol

Uaom, W 24 49 AR AEE st A Ade] daE = 140 yeERdn, = e, Al
252 27] J%E 100 9= & we] st f=(0) S dedal, 7tR5E Ak s AR h)& HERIY.

A=A AB A, 27 FEE 5000 cd/mol A3}

o
L
e
lzh
ki
N
N
s
o

g 7oA g 2 42 TS
uh 27 4% 170 AZF E o 27 329 95 95 A8kt

A7) Ashs B owdel @ ANGEHE Aeshd 4ol B W 248 Adsts Ao] sl 2 v
i,

[AA]e] 4]

ke

AA 4 B el 3 AAGHY BY Al IR 5 dE ALE AR R E2E AR o9 g3 =
1n) g

B
178 Fxsto] 4
B AA e AlgstE AAE ABE [Ir(dppm)s(acac)]o|t}h. 2 AA A AMESE Z2E ARE
2mDBTPDBg-119} 4,4'-H] =[N (1-yZe)-A-sdotu] = ]u] s d (k4 NPB)] &3 AEolth. £ HAAldoA A}
|3 A5 3EAS o)k vERTE. 7] AAldddA AR Alm] sl of7|ME TS o g
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[0222]
[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]
[0232]
[0233]

[0234]

[0235]

[0236]

S=50dl 10-1750040

5 17€ [Ir(dppm)s(acac)]e ©lZ
2HEY )& Yehdt. F5 ~FEHY FHL AYA-JMAFA B3 FEARI=Z ZEH ) AA Az,
V550 B)E AR, YEEZuE £9(0.093 mmol/L)S Ae Ao Wi, AL &3t).

W e
T3, = 172 2mDBTPDBg-119F NPBo] &3 Al o] ubube] Wt ~AEA(LF ~HAER a)& el = 17
o (@)olA, 7EEES FFmm)S Y, MFe 2 55 A
UERAT. % 179 (DA, RELS UA(eN)E HER, AREFS B F5 A O com ) D 0
AE(Qe B Yehd

Nw}

~

¥
™

=
o

=

)
i3
ol
ol
H
julos
{0
r

do
it

sadiet AA SHHE] W
# adl ¥=e] Abol= 0.09

Stals b AR

2 a9 I dFo] IA Ve AR AAXE, F¢ AFEY a
E adlA Fte) 93(515 mm) ¢ g A9 EY
2E ANBE A AT

jq
o
)
)
ofj
rulo
H:l

2 £E Aol §4 2AEY ke AL gl qUAT} o Fa7]
e ouA olF &S ZEthz o] AR, mebd, oR P4 EEol Be WY £4E A2 5 YSol

o]

(249 5)
AXel 5= B owe] @ AAGHe] wR 24F % 28 Fxste] yehick @ AAedlA ALgshs AEe
sh5p42 olsh vtk 9bd AAalolA AbE R Alse] SEAe o7 AR frolsi

s

s
0‘0
o)

DBT3P-lI

o, ¥ AAdle] WY &4 59 Ax PHS vhehich,

A, 8 719(1100) el 11509 9hs ~HEEHoE Axst, =2 A 7]5eE Al A=(1101)S Al
Z3t9 . FAE 110 nm o] AF HAL 2 mm X 2 mmo] AT},

W 2215 Axshr] s AAERA, 7|H 2HE B2 AFsa, 200 T2 1 4]
1}%%ﬁﬁai,W:%?ﬂﬂ%S%&ﬁ?%ﬂﬂ@.

N
oo
lo
ffl
N
<)
N
-
S
do
o

2, e 10 PazbA 7ele AF 23 Ao /(11000 $713, AT 224X 9] oA 170 TR
B , 719H(1100)& ©F 30 7+ WA H T},
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[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

S=50dl 10-1750040

ooz Al AF(1101)0] AFE ¥Ho] =0 HEZ, A1 AZ(1101)0] AFH 717H(1100)S AT =
A2 el e Bdol nAsY. AF 22 g kES oF 10 ParkA| gAAATH.  ololA, Al AF
(1101) Y= 4,4',4"-(1,3,5-HAEG D E (A ZE A (kA DBIP-11)F 23} Egpdl(V)& 3-=7

oo

o}
sto] g FAS1DS Axsqd. Ae F95(111D 9] 7= 40 nme] 3L, DBT3P-11¢] Abst &8
3k F3FH|= 4:2(= DBI3P-11:4H3} Egjp )=

tgeor A FYE(1111) Y= BPAFLP S 20 nme] FA7F HEE Axste, ¥ F453(1112)S A =8
o

WSk, 2mDBTPDBg-I1, NPB % [Ir(dppm).(acac)]& F-5Z3le], AE #535(1112) Holl 2FZ(1113)S A3}
$th.  2mDBTPDBq-119] NPB % [Ir(dppm).(acac)]ol ©iek F=H]& 0.8:0.2:0.05(= 2mDBTPDBq-II: NPB:
[Ir(dppm)s(acac) D& ZAsIAt). &33(1113)9 F71= 40 nme] AT},

oz w3=(1113) 4= 2mDBIPDBg-II =< 10 nme] FA7} HEE: AZRs, Al AA £543(1114a)S
A z38kA T

oz Al AA F45=(1114a) Y= BPhen TS 20 mme FA7F HEE AFRst, A2 Az} $43=(1114b)
S Ax3HH.

T, A2 AR £EE(1114b) 92 LiF 42 1 me FAVE HES F#38te], Ax FIF(1115)S
A z38kA T

Amo ., uy BE 200 mo) FAZ HES FAse] Axstel AnmEA JFae A2 AF(1103)S
Azt webd, B AN WY 24 55 Az

* 5

A1 AE 4E T b= AL AR | A2 AR | A F A2

A= #9% | ¥ TES | ez | 9% | a=

w3 | [TSO | DBT3P-11:M| BPAFLP |2mDBTPDBg-11:NPB: 2mDBTPDBg-|  BPhen LiF | Al

i;q' 110 [o0x (=4:2) 20 nm [Ir(dppm)z(acac)] 11 20 nm 1 nm 200

5 | mm 40 nm (=0.8:0.2:0.05) 10 nm nm

40 nm
A2 BY7E a3t FEH vbA QoA WG Az 571 T =EFEHA FEE PR oo, wF
2Ate] =2 EXAS =AFATE. AL 2225 T2 §X8E BY7]olA F39eS Sols

B oA 50 AF UE o E EAS ® 18] e, & 184, tREFe AR UE(m/on)E UER)
2, ARES IE(cd/m)E HEpAT A O I EHS = 199 et ® 19914, stEe g
NS Jehla, Az2e m(cd/m)E Yepdth, 3% o A% 58 A4S % 200 vk, = 20004,
NeEe Anlcd/m)E JER) R, A% AF E8(cd/A)S YeiTh. 3% o 9% &3 58 54L&
210 JEPAT. & 21004, 7FRELS I (cd/m)E YERE, ARFS 9% I %S e

wa, W 27 59 = oF 1100 cd/m el AHV), AF L=@mA/en), CIE A% FH(x, v), A5 af
(cd/A), A Z&(In/W) 2 9% P2 TH%)S E 60 et
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[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]
[0260]

[0261]

[0262]

S=50dl 10-1750040

F 6
At (V)| AF 1R A AF a8 | A9 a8 | 9% &2
(mA/cmz) (x, y) (cd/A) (1m/W) a8 (%)
g A~ 2.9 1.5 (0.57, 0.43) 75 81 29
2k 5

W3 2 50l 0.1 mAl] AFE 7HE dlo] g AFELS = 220 yYEhY. &= 22004, 7tR5E 9 (),

Azzo w3 2w(de wehe vehdth, & 60] e kel o], 1100 cd/m’e] FEolA W Az 59
CIE A% HxE (x, y) = (0.57, 0.43)°ldct. = A= 3 22 5% [Ir(dppm)a(acac) 1 25-E fralshs

el
=

=
ol

¥ 6% % 18 UX 2125 & § Adxo], WY 22 5= 1 AF 525, K=
< 7FY

kst Az 5o A, wgEe ARA| o 494 7] A& 2mDBTPDBg-11, NPB @ [Ir(dppm).(acac)]E& XE3Hstth. A ¢
4o A 714§k wke} 3Fo], 2mDBTPDBg-I19F NPBO] &3t Aj:e] g ~FERIe [Ir(dppm).(acac)]®] &5 29
Efox g A 7|Aste AR AR FFUe A TP 1 FHE o]83te] ATt olF
3h7] wiiol, v 42k 58 EL duA] olF &8 9 oY A 28-S ZEvn Az,

TSk, AAjo] 49] Az uwpba, WG 2} ol E3ME ARE AR 4 ~FHEH s 71 9 F9 &

X

Folel glofM, olel s Wy sAMEe] WaAsh g, WAANAY B EF AFE e 5000 N e
1

A5k Aol Thssh 4

H

A 6 B wgel @ AxGHe BY s TR 4 = AXE AR R 5AE Ao oo e
23% 7Hzste] LrEhit,

B AN g AR AR H12(2,3,5-E A ) (213 2 e ) ol S (D)
(IrCopra(pm ik, & AXolol] AH83hE EAE ARE 20DBIPDEg-115} WPhel £ ARolth. 2 4
AGAA AT AR AL ol e 9 AR A8 AR s 1A Y

o
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[0263]

[0264]

[0265]

[0266]

[0267]

[0268]
[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

TS, &= 232 2mDBIPDBg-119} NPBO] &3t Ajge] wiute] whg ~dAlEl (W ~HER bh)S Yehdlit;, T 23
o ()M, 72%Fe g (mm)S YEh, AEFS 2 55 A5 e -om ) 2 F ZE(U @9HE
Uebith, & 239 (DollA, 7FREHL dux(eV)Z YEhl, 2% B F5 A4 e con ) 2
AE(99 &9 S vEbdITH

= 239 (a)9 &4 2FME™ b= [Ir(tppr)o(dpm)le] 530 nm F-Zo He S zt=trsE A4S yElL.

A7) FFulzh dged A 71k Ae® AyzhEr,

W 29 ER o] yF= g A 7stE AR AAXE, 5 2FHEH b S5U A FHEe] W
AT, FARoTE B4 iﬁﬂE@ boll A 4ol (530 nm F+2] A7 (shoulder) 37 )9} wg A3
E" po] HIA9 Aol 0.01 eVolrt., mEkA, B AAde] AXE ARG TAE AMBE A AR U
=S Xt BF A, T2E A5 F ~FEHI A2E A5 F5 2FEFH 19 FHE ARES)
o] olUA7} o] F3t7] wliel L duX olF &HS Ztere Ao AAtEL. wElA, i gl a8 ¥
L g ARE S F AdSo] AAMEE

AN AHgarE Ams

NI
it
3 EQL’
BN
o
2
- L
o
B9
Aui
e

W szl 69 W (1113) 2mDBTPDBg-I11, NPB % [Ir(tppr)o(dpm)]S &-5&3sle] AlxstTt.
20DBTPDBg-11°]  NPB R [Ir(tppr).(dpm)]oll oigk FZH=  0.8:0.2:0.05(=  2mDBTPDBg-II:  NPB:
[Ir(tppr),(dpm) ) &2 ZA3Fct.  E3(1113)9] FAE 40 nmo] Ak, 435 (1113) o]9)dlli=, AAl<] 594
Z1AgE whg ) 59 frAbe WA o2 g A} 65 A 233U

olgol ols) Ao W &£ 69 £ FEE E 7o) v,

X7

IR EEE FEE AL A% | A2 A4 [ax 7 Az

A%| 9% | ¥ TET | geE | 4T |4

uks [ 1TSO | DBT3P-11:M| BPAFLP |2mDBTPDBq-11:NPB: 2mDBTPDBq-|  BPhen LiF | Al

AAF | 110 [o0x (=4:2) 20 nm [Ir(tppr).(dpm)] IT 20 nm 1mm | 200

6 | om 40 nm (=0.8:0.2:0.05) 10 nm nm

40 nm
A BH71E /3 228 8k otoA] Wy 4z} 6o] FU]d wEHA s dEsdo 1A &
aAel B2 B4S SAANT. HEE L5 T2 448 B BAASE folT

W a7 60 AR UE O HE EAL ® 2o YERIY. & oM, EHe AF WE(md/m)E LER)
3, AZES FE(cd/m)E UeEbIT A O IE 54 = 25 vpehdch. = 2504, stREe Agh
NE dehila, AREe Ax(cd/m)E depdth, A= o 4% 5% 54S % 260 vehdth, % 26004,
NEFES Hu(cd/m)E WL, AZES AF E8(cd/A)S YT IE o 9% I 58 54 =
279 UERITE, = 27914, tREFS HJ_(cd/mz 2 Yeha, A2EL 95 Izt g8(%)S eERdL.

wa, W 2a 69 % oF 1100 cd/m W] ASHYV), AFE WE(mA/en), CIE A% FE(x, y), A% as
(cd/p), AE E&(In/W) Z 95 A2 8 (%)S XE 89 e,

_28_



[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]
[0289]

SS=50ol 10-1750040

# 8
A (V)| AF ks A AF a8 | A9 a8 | 9% &2
(mA/sz) (x, y) (cd/A) (Im/W) a8 (%)
L 3.3 4.1 (0.66, 0.34) 26 25 22
A} 6

g szl 6o 0.1 mAY AFES 71 wo] iy AHNEHS ¥ 284 el % 2804, 7tEES 914 (nm),
AMEEe wg Z2E(gde] we)E vebith. ¥ 8o LFERA uhel o], 1100 cd/m’) JmolA st &zt 69
EAE #EE(x, y) = (0.66, 0.30)01Ae}. 7 Ade 23 22 62 [Ir(tppr).(dpm) | S Z5E

ok
[oe}
SE,
k1
N
=
>
N
fl
4
o
ik
&
%2,
el
o
i)
o
B~
_>|i
o
flo
k]
)
=i
ol
k]
E
fol
o
SE,
k]
to
4z
o2
_>|i
fol
o

b )l GOl A, WBZ= AAd 64 7|48 2mDBIPDBq-11, NPB 2 [Ir(tppr).(dpm)]& Easr;. AHA|4
6ol Al 714:3F nle} o], 2mDBTPDBq-119} NPBO] &3 Ajmo] w33 ~HAEZL  [Ir(tppr)o(dpm)]1e F4 29 E

| FTHES ol g3ty ANUA 7} olF
of, B3F 22 62 HL oUA ol & % oF U FEHE v AdH

u]
Ashe B oage @ AANGHE AESE 9% PR Bkl ¥ WY 2F AW Alo] sl B
E}

Fo2, g A 69 AP AFES TS 2FAE AEY AFE T 299 YR X 2994, 4

2o 27 AEE 100 62 & B AFHE ARBS YHha, A2Ee 22 TE ATHN)S e,

N A", 7] HEE 5000 cd/mel AL, AF WEst AAF z2hq BF AA 62
Faole).

g Ak 62 98 AZE FE Foll 7] 39 87 %5 FASAY. L Ade Y A% 6o U S MRS

BEES

A7) Ashe @ owge @ ANGUE 985 Aol e W 24E ddshes o] bseA Be e
S,
(24 8]

Arje 82 i wre] g AAlgEe] g Axtel 2E F de ARE AR 2 TAE AR oo dal =

w Aol A AbgEhE AlE g [Ir(mppm)s(acac)]elth. B AAJeolA EG AMgats TA2E AR
20DBTPDBq-119F PCBAIBP®] &3 Al 9% 2mDBIPDBg-119} 4-(1-v2e)-4'-sdEZ s delvl(FH:  a-
NBAIBP) o] &3 A=l 2 Frolt. & AAldelA AR AR et S ofsh dERdTE. ] A ool A
ARER Alm o] SHhAE oM RS el

3L
Al
o

2,
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[0290]

[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

[0297]

[0298]

[0299]
[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

= 302 [Ir(mppm)s(acac)]e] UEF22wet €N F [Ir(mppm)s(acac)]e] AL]XM-7tAlFA &4 2 EH (S
2HEY )& YEdY. FF i‘%‘]E@Q %Zé% A -7 A B BF FEA (AT IxY o] A A%,
V550 @)E ARESte], HEm2m e 10 muol/L)& A1 Aol Wi, A-2eA gatqict.

(2% =HAER)

%302 wE, 2mDBIPDBg-119} PCBAIBPO] 3 Alge] w®bupe] b ~#Ed(ld AdEw] -1) 9
2mDBTPDBq-119} aNBAIBPO] &3t Ajizo] whube] wbsd Aseg (b =

A, E2FES B am s dehla, AR5 B F5 A5 e M com ) R EF AE(Y

% 300 (DA, 7HEEHS JUA(eNE dehlla, AZEHS 2 F5 A% c O -on ) 2 B (9] @

rVﬂ
J::
8

%= 309 (a)9 &4 =¥FE = [Ir(mppm)s(acac)]®] 490 nm F<roll ¥ FFUE Zr=vds S vehdoh,

7] F57h wgel A Jlelshs Ao Azker,
W 29EY o1 2 c29 7 Fas, wgel 2 Jledsks Qow dAXE, 4 A9EY col F5u%
A FAPel WA, weh, ¥ AN AsE AR TAE ARE I ST BFFS wFse
W AR, BAE A U AHERN ALE AR B4 A=Y ke 2L ALgS] oUXTL o
E5p] MR B AUA ofF TS RuvhE Aol AMET. mebAd, 9% PR Gde] B WY £AE
e 5 ggol AreT

of W, W AMEY c2b WY AHEY -1nTh FIA(R olUA) Sol WA% vk, WY AHEY o
29] ¥t WY 2AEY c-19] WANG 7] Frojel O kel A, FARCEE, ¢ A=
oA FEAS S0 m A2 oA )k Y 2AED 1] A2 Aol 0.15 Vol F 2
% col BTl W90 mm 2ol o7l WA)sh W AAE 29 9] Aol 0,01 evolr.

g A~ EY o137 c-29] 39 X}lo]¥ PCBAIBP®} aNBAIBPS] HOMO #+=91¢] =}oleo] ojd Ro=m A7 HT),
TFAHoTE PCBAIBPE] HOMO +$17} -5.43 eVl Aol Whal, aNBAIBPS] HOMO +9+ -5.52 eVo|QtH( 2 E
& At AF(CY) =Ao s Aaksteitt). PCBA1BPl H]&} aNBAIBPE= HOMO #917F ©71(Z7]) wj&of,
=18

8 %
Y 2oy c—24 A3t Wy AFEYe-19] VAR U oUA) S o] Qi Aow Az,

[ 9]

AR 9 B owme] @ AN WY AAE % 28 Fxste] vrhich, B AAdelA A Aui

PAl Al A AbgErga, uhebd ole] BhEhA e o7 e,

A, gl 713(1100) 9ol 1TS09] 9whe ~HEHH WO R A xste], A 7]Eshe Al ASF(1101)E Al
39T, FE 110 nm ©)Qa A= WAL 2 mm X 2 mmo| T},

o2, 7IR(1100) flol 3 2AE AEs] fF AARA, V1% ZEs F2 AFHSaL, 200 TR 1A
7 Asta, UV o A& 370 23+ e,

P
ot

(e}
b

olN
EY

T %, U 100 PazkA Bk AF 2F A6 Z|(1100)S $713, AF FA1e] 7l 170 T2
A=}

H [e}

7F AFE 248 8 T 7)9(1100) S oF 30 B7F WA AT
oz, Al A=(110D)e] Az® ®;He] 5ol HEF, A1 A=(110D)o] AsH 7] (1100)S ¥ 2
A2 el 7w Bdel nASY. AE 23 g rdL oF 10 ParkA| BAAZTE. ololAl, Al A=
(1101) $J= BPAFLPS} 413l E]BHul(VI)S 2} AS (111D E A=, AF FHS(111
DY F7%E 40 mmol9lal, BPAFLPS] ksl EejBdo] whd FFu|E 4:2(= BPAFLP: A3} EglHu)=2
Z-33

tSow, AF FYS(1111) 1= BPAFLP S 20 nme] FA7} HEE Axdte], AT $£455(1112)S Al=xs)
At

_30_



[0306]

[0307]

[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

S=50dl 10-1750040

T3k, 2mDBTPDBq-11, PCBAIBP 2 [Ir(mppm)s(acac)]E +-F&3dle], Ad $435(1112) o F3F=(1113)S
A x5tk 2mDBTPDBq-119] PCBAIBP 2 [Ir(mppm)s(acac)]el o3t F&H|= 0.8:0.2:0.05(= 2mDBTPDBg-
[1:PCBAIBP: [Ir(mppm);(acac))E Zdakct. w4E3(1113)9 F7+ 40 nmme] A},

theo® | wW43(1113) $4& 2mDBTPDBg-11 =S 10 nme] F77F Y &2 Axste], Al A3 F435(1114a)<
Az T

ggoz, Al MA 45 (1114a) $1= BPhen T& 20 mme] FA7} HEE Axste], A2 AR &
S Azt

wek, A2 AR $£4£Z(1114b) Y92 LiF 28 1 me FAV JEE2 Z3sto, AA FUE(1115)S
=z

of

Z(1114b)

FaAge Ar=RA Jlsste A2 AF(1103)< Az

0

npxgto 2 A2nE whS 200 mme] FAVF HES
ok w2 A o] g axp 78 AT
(g 22} 8)

w2k 8¢ wh3E(1113)2 2mDBTPDBq-11, aNBAIBP % [Ir(mppm)s(acac)]S s-5Zate] A|xatqict.
2mDBTPDBq-11¢]  aNBAIBP 2 [Ir(mppm)s(acac)]ell thd+ FH]= 0.8:0.2:0.05(= 2mDBTPDBq-11: a NBA1BP:
[Ir(mppm)s(acac) NE FAskdvh. 43 (1113)9] T 40 mmol Atk 33 (1113) o9 T2 AAld 7
A 71T A FAF B o Azt

47 B2 A FHe BE A ADPos £YSHYSS ol

9
A1 A-F AE i e A1 AR | A2 AR | RAAF | A2
Az | 29z | ¥ “5% | cp= | 9% |ao
uk | 1TSO |BPAFLP:Mo| BPAFLP |2mDBTPDBq-11:PCBAIBP: |2mDBIPDBq-| BPhen LiF | Al
22 (110 nm|Ox (=4:2)| 90 pp |[Ir(mppm).(acac)] I 20 1m 1 m | 200
7 40 nm (=0.8:0.2:0.05) 10 nm nm
40 nm
ubzk | TS0 | BPAFLP:Mo| BPAFLP |2mDBTPDBq-IT: a NBAIBP: |2mDBTPDBq-| BPhen LiF | Al
222 (110 nm|Ox (=4:2)| 90 pp |[Ir(mppm).(acac)] II 20 mm Tmm | 200
8 40 nm (=0.8:0.2:0.05) 10 nm nm
40 nm

Ax PANE FHE FEn s 9 29
g 2B $4 54 SAaAT. S4L A5 TR 448 BADA daee felat

. - 2
W 247 W8S AR UL o AE SYL 319 el ¥ 3104, 25 A7 DEm/m)E

deha, ARES HE(cd/m)E UEith Ag O IE SA4S % 320 Yehdt, = 3204, stnEe
AN S JEL, ARFe J%u(cd/m)E JERAT, 3% ol 4F &8 S4S © 330 et © 33
A, 7AREL A%(cd/m)E WL, AREFS AF E&(cd/DS JEHIT. HE O 9% I EE
% 3ol UERATH, B 3AA, 71RFS HE(cd/m)E eI, ARES o b HE(%)S UER

A

oo
SRS

w3, w22 7 289 I OF 1000 cd/m we] AL(V), AF WE(mA/em), CIE A% HE(x, y), AF
E8(cd/A), A8 E&(n/M) 2 95 4 T8 E 100 e,
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[0319]

[0320]

[0321]

[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

[0330]

S=50dl 10-1750040

£ 10
Ak (V| AF UE e 3= AF 528 | 18 a8 | 9% 4
(mA/cmz) (x, y) (cd/mz) (cd/A) (Im/W) ag (%)
st 4 3.2 1.6 (0.43, 0.56) 1100 69 68 20
2} 7
%Tf' A 3.0 1.1 (0.43, 0.56) 860 75 79 21
AL 8

g A7 2 8 0.1 mAo] HFE /1E we] g ~¥E T 359 UERATE, % 3544, 7R b
(nm), AZFE vy Zr(de] we)E vEbdth. 3 100] YERA vkl o], 1100 cd/m o] 3moll A w2

2} 79 CIE A% #HEE (x, v) = (0.43, 0.56)01Q03L, 860 cd/m’ e F:molAl w3 22} 8o] CIE A% FHui=
(x, y) = (0.43, 0.56)°1dc}t. = Axp= w3 A2 7 2 8 [Ir(mppm)s(acac) | 2HE Frajsts S 233
< S yErd

¥ 10 ¥ &= 31 WA 42HE & 5 dxo], G 227 8 442 1 AF a8, 1 AY & € 1 9F
FA 255 7Y

Wkt 2z 79 whagE=o A A)d) 804 7] A3 PCBAIBP, 2mDBTPDBg-I1 2 [Ir(mppm).(acac)]ES ¥&sla, w34
2 89 Wz Ao 8oA 7] A aNBAIBP, 2mDBTPDBg-11 2 [Ir(mppm).(acac)]& Z3stt}. 2AAq 8
oA 7]A13F nle} 7Fo] 2mDBTPDBq-119} PCBAIBPS] &3t A= 2 2mDBTPDBq-119} o NBAIBPS] &3t Az o] wh3
~HEHLE [Ir(mppm)s(acac) 9] &4 AFEHIA wago] A 71dsls AR AAR = U9 aA F3
o I FHEES o83t duAIt o]Eshr] wiEel, @ Az 7 2 82 w2 dUA oF a8 2 9
A 285 eEva A4E,

oz, w3 42 7 2 89 MHA AYS S8, AFHA Al AgES k= 360 vekiick. & 3600

A, AIZFLS 27 IEE 100 92 & o] A tstE I (9E JYeERda, 7tEFS Ak 75 A S o

Epdich

A=A AN, 7] JES 5000 cd/mol] AT AR WEsl ARG zA wF a7 2 88 7zt
=

g a2k 72 260 AlZF 5 Sof] %7
3E9] 75 95 FASAY. 1 AP

7)) Ashe @ owge @ ANGUE 985 Aol e W 24 ddshs o] sbsdA Be e

il
>,
2
—
(e
o
e

o] @ AAFEie] g At 2FE g Q= ARE AR R ZAE AR o fs) =

2 AN A AR ASE AlmE (oPEotAEUE)H 2 (6-tert-F-E-4-FH d I g vt Y E) o] 2] F (111)
(kA [Ir(tBuppm)s(acac)])elth. I HAAJdoAx E3 A8t T2E A= 2mDBIPDBg-119} NPBo] £3F A
2 2 2uDBTPDBg-11¢} 2,7-H] &[N (Ho|Dotr] = Y)- N Dol = ]-A3 2-9 9'-H]ZF 0 @l (k3] : DPA2SF) <]
=3 ZHES’J 2 FFoltt. B AAdoA AMES A= sleha S o]3f yERTE.  SHA AA oA ARE-SE A
=3 12 o7|A TS fFo st

o,
o
o
_1>«
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[0331]
[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

[0338]

[0339]

[0340]

[0341]

[0342]

[0343]

S550ol 10-1750040

H3C:€H3N 2 j . >:/
[Ir(tBuppm),(acac)] O O
DPA2SF

(54 ~9EH)
% 372 [Ir(tBuppm).(acac)]e] YE==2ugt & F [Ir(tBuppm)s(acac)]e] AeHd-7}A]FA &4 ~HE-
(%1? 2~9EY )5 Yedt, 4 AFEY FAHLE Ao)M-7AFA BF FEA(RAFE ZE o] A
A%, V550 &)E Abgsle], tE2 =g £9(0.093 mmol/L)S A9 Ao Y, AL gatit.
(Fg ~"E-)

T 378 w3 omDBTPDBq-119} DPA2SFe] &3 x|=e] whule] gy ~wledd (g ~HAEH d-1) D 2uDBTPDBq-
I19} NPBe] 3t Ajs9] whube] g ~AEH (Mg ~HEY (-2)& YedY. = 379 (a)dA, 7t25FS 3

Fm)S Hela, A252 & 55 A9 e -on ) B 23 A=E(Fe] @9)E yeEdg. = 379 (h)ell

A, AEFES U (eNE Yehla, AZEFS 2 55 AS e com ) 2R RIS @9DE ek

=)

= 379 ()9 &4 ~"E" de [Ir(tBuppm)y(acac)]?7} 490 nm F-o] HE EFdE ztevds AS

UERTH, 7] Fadizh el AAl V1ojsks Aew ArEn

9 SASY 190 429 2 ADE W 2 Jlla AR oAAE, §4 SAED 49 gt 2
A AR WAAT. weh, B ANele] ARE Ane} FAE ARE B A48T BBFL TP 0
Y rAE, E2E AR BY 2N ALE AR 5 AAEY o] FPVL Aol Uz} of

A gl B WA 2AE

5o/ WEd e odA ofF AES 2Tk Aol ANET. wHA, 9% @
3]

= 7 Aol Ak

d

4 do F5det 7 ﬂﬂl T JJE"%% Ea
, ~FEY qo S5l It Wy ~AER] d-19 339 Aoli= 0.39 eVolH, &5
o] I3 g AHEH d-29 I xpo]E 0.19 eVoltt.

Jgﬂi

I ~AEY d-13 33 ~AEY d-29] 39| XFo]= DPA2SFLF NPB2] HOMO +=9 9] ol &3t Aoz Azt
o, FAFoZE, DPA2SFL] HOMO =$17F -5.09 eVel Zeoll wHall, NPBS] HOMO %]+ -5.38 eVo|UTHEE
L CV =Ad oa) Aarslth). DPA2SFol Hl& NPBE HOMO +$17F W@71(217]) wjiol, &3 ~#HEZ d-2¢]
de BY 2HEY d-129 G (Z dyX]) F el e Aoz A7tE,

A7) 256, 2mDBTPDBq-11¢F NPBe] &3 A& 2 [Ir(tBuppm)s(acac)]S A AL&3H w3=S I3kt W
A= 2mDBTPDBg-119} DPA2SFe] Z3 A& 2 [Ir(tBuppm)s(acac)]E 3 AL&3F W3=S zdets oy &
Zboll Hl&l], Z2E Azl wE ~IAEHI AXE A5 FF ~FEY ke I
7} o3yl wWlEe] & olyA olF aES zteus Zo] AAldT. wiEbd, ¢

2RE g F Agol AT

[2A]e] 11]

s
ol
e
re
i1
>,
2
o,
mu:
o
B
>
©

ME,
—
(e}
o,
E)



[0344]

[0345]

[0346]

[0347]

[0348]

[0349]

[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]

[0358]

[0359]

S=50dl 10-1750040

A, F2 713(1100) 9ol 1TS0] v AdEgyor Axste], oz A 75sE A1 AF(1101)S A
28Rtk FAE 110 mm o9 A= WAHL 2 mm X 2 mmo| AT},

ZH(1100) 9ol g AxE Axs7] 918 AHEEA, 7% xWS EZ A, 200 T2 1 Al
detal, UV && AYE 370 27+ Pk,

7+ Eol
2%, g 10 PazkA 7t AE 22 AR B(1100)S 713, AE 22 49 A6 170 T
30 ¥ 1F A4S B T 7]F(1100)S oF 30 B3+ FZAH T

teog, Al AF(1101)0] AFH FHe] dZo] HEE A1 AF(1101)°] AFTH 71¥(1100)S AF =3

A2 el A Bdel nASYt. AE 23 gxe] ke oF 10 ParkA] gAAZTE. oo, Al A=
(1101) 9= DBT3P-11¢} A3} & B E( , FUE=(111D)S AZxsATY. AY FU45
(11119 A= 40 nme]Yar, DBT3P-119 "}ﬁ} @B g i3 FH]= 4:2(= DBI3P-11:4H3 EgBEd) =
FHsi.

ggoz, A¥ FYS(1111) 1= BPAFLP 9H& 20 mme] FA7F HEE Axste], AT $£4535(1112)S A=)
o

3k, 2mDBTPDBq-11, DPA2SF 2 [Ir(tBuppm)s(acac)]E &-5&3te], A =(1112) 9ol ¥=35(1113)&
A Z3sFA T} 2mDBTPDBq-119] DPA2SF 2 [Ir(tBuppm)s(acac)lell w3k FaH]+= 0.8:0.2:0.05(= 2mDBTPDBg-
[1:DPA2SF: [Ir(tBuppm)s(acac))ZE A8, #33(1113)2] F7+= 40 nmo| A},

:s
‘3
F
N
Ei_ll
ol
2
N
ol 4

of
n
of
ofj

o, waE(1113) $1& 2mDBTPDBg-11 ¥ 10 nme] FA7t H=E Alxste], A1 AA $455(1114a) S
Azl

o, Al WA $43(1114a) 912 BPhen 78 20 mme] FAZF HE% Alzse], A2 A 5453 (1114b)
S Az

w3, A2 AR F5Z(1114b) 92 LiF #e 1 me FAVE HEE2 FFee], AR FAE(A115)S
Azt

xeto 2 o2u)E v 200 nme] FAVF HEE Z3s AAT2A v)EEs A2 A2(1103)S Az
ok owhEbA, B A o] g 27k 95 AlxEkeI

W Ak 109) @$3F(1113)& 2mDBIPDBg-11, NPB 2 [Ir(tBuppm).(acac)]& &-F2ste] Alz33ic}.
2mDBTPDBq-11¢]  NPB 2 [Ir(tBuppm)s(acac)]ol ~ ®i¥  FFH]:=  0.8:0.2:0.05(=  2mDBTPDBq-IT1:NPB:
[1r(tBuppm)s(acac)]) @ ZAdFth, w32(1113)¢] F70%= 40 mmolQth. 3(1113) o]9)e] =& w3 x
299 A U Aoz Azt

47 FH AHeIN FHE BE AY AAYoR FARASS frela,

¥ 11
Al 4 q4E = Al AzF | A2 AR | AxF =] A2
A5 | #9% | ¥ “55 | spz | 9% |
uks) [ [TSO | DBT3P-11: | BPAFLP |2mDBTPDBq-11:DPA2SF: | 2mDBTPDBq-| BPhen LiF | Al
22| 110 MoOx 20 nm | [1r (tBuppm),(acac)] I 20 1m 1 m | 200
9 nm | (=4:2) 40 (=0.8:0.2:0.05) 10 nm nm
nm
40 nm
uks} [ TSO | DBT3P-11: | BPAFLP |2mDBTPDBq-11:NPB 2mDBTPDBq-|  BPhen LiF | Al
22} 110 MoOx 20 nm [Ir (tBuppm)s(acac)] 11 20 nm 1 nm 200
10 | mm | (=4:2) 40 (=0.8:0.2:0.05) 10 nm nm
nm
40 nm
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[0360]

[0361]

[0362]

[0363]

[0364]

[0365]

[0366]

[0367]

[0368]

[0369]

An PAVE FhE 2R us SolN 4] BB 245 Bl wEEA BES AR olo
A7) w245 54 542 S, S4e 4225 T2 448 27D BAAes e

W a9 9109 AR UE O] % AL L 38d] UEhdth. X 384, 7tEEHe AF UE(mA/m)E
Uehga, AEEe %E(ed/mz)% et A9 0 F% EAS % 390 Uehdth, & 39004, e
AL S dehha, A2%e fAx(cd/m)E debith, % of A% &8 54< % 400 dehdch, % 40
A, 2HFe FA%(cd/m)E YEhiL, AZEHS AF T8(cd/A)S YEhit. 3% o 9% %4 5§ =
e & 410 YERAT, & 41904, 7FRES HE(ed/m)E GBI, ARES 9% gt E8(%)S UER

wE, Wy &2 9 2 109 3® ok 1000 cd/m W] HHY), AF W (mA/em), CIE A% HE(x, y), AF
8 (cd/p), A ig(lm/W) 2R U a8 (%)S ¥ 120 eI},
Z 12
At | AF 1R A = AF 28 | A9 28 | 9% 4#
W | mA/en’) (. v)  |(cd/m) (cd/t) | (/) | 5& &)
sy 2.9 1.7 (0.43, 0.56) 890 52 56 15
229
W |28 1.0 (0.42, 0.57) 820 84 95 23
24} 10

g A2k 9 %109 0.1 mAS] ARE 7 wje] g AHERS T o420 YERATH & 42004, VMR SFS 1)
(o), AEFS B33 2E(90e] we)E gebith.  ® 12¢] UEbd ulsh o], 890 cd/m 9] Imel A w3
27} 99] CIE A% = (x, yv) = (0.43, 0.56)0]%03L, 820 cd/m ©] F:mollA w3 2x} 10¢] CIE A% ZHE
= (x, y) = (0.42, 0.57) 01k, = AF= 23 22 9 D 102 [Ir(tBuppm)y(acac) | Z5E frefishs 254
Wgs s dEhd

12 8 &= 38 WA 41=5H & ¢ ko], ¥d &4 9 210 44 3 dF 58, 2 Ay g8 % 3 9

Wkt Azb 99 whg=0 A Ald 100 4] 7] A 3F DPA2SF, 2mDBTPDBq-I1 2 [Ir(tBuppm).(acac)]S ¥3tslar, w34

2AF 109 g AAd 10004 7] A3 NPB, 2mDBTPDBg-I1 2 [Ir(tBuppm),(acac)]E ETFstth.  AAl4d 10
ol 7]A1%k wie} Zo], 2mDBTPDBq-119} DPA2SFe] &3t z1& 2 2mDBTPDBq-119} NPBY] &3t Ajg <o w33 ~ =
EL [Ir(tBuppm)s(acac) o] &4 2FEZHA wdo] 7 7|oddte Aoz AAXE 59 T4 SHE

B A olgdte] AUAL olFa) wEl, BY &% 9 W 108 B AUA ofF TEk L 9P FA
a8S Zevxn AgEY. 53], 2mDBIPDBg-119} NPBel &3 Alse] Wy ~HdEZS 2mDBTPDBg-119}
DPAZSFS] £ Ale] Wy ~AE s Frvsh FAEl W Atk webd, B a4 108 2o 2
4% olgalel A} ol Fair] Wel, W 24 9o we) oA olF &I 9% PA w&o] En
2k, A 109 A%E FESW, SAE AR WY 2AEU A9 U @t AXE AL
G aAER e Y ke ouA ol FHuel 9139 quA ghe] Aol 0.3 eV olakel Aol uhgra Fol
&4

47 Avke B oagel % ANGUE F8s 9% P4 Dse] B WY 248 AAsE Aol AFsa g

2 e,
(246 12]

4T oo ox ofN

AAe 12 B Rl @ AAGH WY sdel £3E + Y A2E AR R B2E Ao dof v =

438 Axste] Ve
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[0370]

[0371]
[0372]

[0373]

[0374]

[0375]

[0376]

[0377]

[0378]

[0379]

[0380]

S=50dl 10-1750040

i

b

L
o

2 Ao A AgstE A2E ASE [Ir(mppr-Me).(dpm)]olt}. 1 AHAJoolA] S AME-SHE S2E A

2mDBTPDBq-11¢} 4,4' 4"-Eg] [ W(1-UZe)-Nadopr| = Eg]ddopul (k4 1'-INATA)¢] &3 A5 2 2-
[4-(tul e e -4-) ol d |-1-9 -1l = o] m oh& (°F3 © DBIBIm-I11)3} 1'-TNATA®] &3t Aj=9] 2 FFolt}.
Aol A ARE-gE AR o] BFehAS o]st upERATE.  SHA AAJeol A AFEEE A=) 312 oTA = A
FEhe fojett.

Y
g@@@ a0

OO0
gf s

¢

1.TNATA
(F9 =9 E])
X 432 [Ir(mppr-Me)s(dpm)]9] HE22Het &4 F [Ir(mppr-Me)o(dpm) o] A& HA-7MA B S5 A~ EH
(52 ~AED )& e, T4 AdEdo] =4o 2o M-7IFA B FEA (AT AL 0] Ao A]
Az, V550 &)S ALgste], FEEdEr §9(0.093 mmol/L)E& A9 Ao Wi, ALox 3s}qrt.
(W ~FEY)

% 432 WS 2mDBTPDBq-119}F 1'-TNATAS] &3} Az o] uhuhe] wbsg A~HEH (Y ~HEF e-1) L DBIBIm-II
o} 1'-TNATAS] &3t A5 whupo] Wb ~HAEH (g AHAEY e-2)S Ve, = 439 (a)dlA, 7t2FH

F4 S Gz, A2EHe B 35 A% O con ) 2 F 2R wehE YEhdt. = 439

(DA, 7HEFHS UA(eV)E YR T, ARFS B F5 A5 e -on ) 2 9 ZE(9e] Be)E 4
2=

%= 439 (a)9 S5 2=FEFH e [Ir(mppr-Me)o(dpm)]e] 520 mm {29 ¥ SFUS zevs AS
AARSEEE. A7) S5dl7F @gel 3A] Vs Ae® AztHET,

g ~H9ER] e-1 9 e-29 7 I dFod A 7]oste AoRE A S, F5 ~HEH e FFUe A
Al o] W Hth. webA, B A9 AXE A5 32E ASE FA AT B3TS st @
F AAE, T2E AR $g ~HERHI) ﬂ]iE ZHEQ T ~HER 119 %d% AREEte] ol |YA7} o] F
izl 2 e WY 2AE

X’E‘Ij[‘ HL%}- A:ﬂlE% e—
%#I‘H | | Abrkel i@k, AIERE, & 43004, 1wl
>4 Z7§]E]—‘: HLEL]— /\Iﬂ]E%% 1= Sul /\yﬂ]Ea‘lj p 2010] tﬂ,a
A= 1]
29 Aol 0.35 eVolr], 4 ~HEF el FoS W52 m P29 o7 ]
29] 939 AolE 0.01 eVo

K

W A EY o-13 W AHEY 29 93] x}o]E 2uDBIPDBq-119} DBIBIm-119] LUMO #$]¢] x}olol] o3t
Row AZteEvt,  FAXH O R, 2mDBTPDBg-112] LUMO =97F -2.95 eVel Aol whel, DBTBIm-119] LUMO +9
= -2.52 eVOIUATH(EE 7S CV S0l ofsf AAbstith).  2mDBTPDBg-IIell HI3} DBIBIm-II&= LUMO +917} =
71(7]) wi¥-ol, DBIBIm-11S HOMO #¢7} =& 1'-INATA® 288 wjxxw, B3 gz @y ~Ad ey ¥
a7t A B S U 4R Gu(S, $F 29EY e-29] HIart HF 2¥EY e-19] JFo vl it
F Soll drh . BzhEct.

71258, DBIBIm-I1¢} 1'-TNATAS] &3 Al % [Ir(mppr-Me).(dpm) ]S =33k @3 A+, 2mDBTPDBg-
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[0381]

[0382]

[0383]
[0384]

[0385]

[0386]

[0387]

[0388]

[0389]

[0390]

[0391]

[0392]

[0393]

[0394]

[0395]

[0396]

[0397]

[0398]

[0399]

Qg sItEY & 2¥9ER] H & FHE AFESt duA|7F o]Esty] Wit m2 dlyA] o]lF &S %
o Aol AlAkEY. wEbA, 9 G gfo] 2 g AxE IS F ol AxET

[AA]e] 13]

AAd 138 & dti o] 3 AA|oFE o] W AAE 28 F st JEhdT, B AR doA] AlSEE A=
SHA Ao A ARSI AL, wEbA] o]9] el oY|A = AEFs)

2 7]¥(1100) $Jol ITS0o] =t

A, 1S 2YHPYOR Axste], ofmERA 7]Eshs Al d=(110D)S Al
zatdth. F7E 110 mm o)l A

o
WAL 2 mm X 2 mmo] AT},

o2 7]9(1100) ol WG A2 AxE7] Y3k AAYEA, 7|H FHS B2 AFEa, 200 CTE 1 A
b AaAdskal, WV & AgE 370 23+ AsGitt.

7t Bok
a2 %, gg 10 PazkA] e AE 2F ZAe] (11000 $711, AF 3 429 A 170 TR
30 w3k AE 24de A F, 71 (1100)E o 30 23T B4R

o

tgoz Al AF(1101)e] MFTH ‘WHo] o] HEE A1 AF(1101)°] AFH 71H(1100)S IF =%
A2 el e Bdol nAsY. AF 22 g ES oF 10 Parkx| BAAATH. ololAl, Al AF
(1101) 9= BPAFLPS} At} HEEBHU(VD) S F-F&38te], AT FYF1IDS A=tk AF FY45(11
DY FAE 40 nmo)AaL, BPAFLPSY AF3l E@jvwle] gk FaH]E= 4:2(= BPAFLP:AF3L E@jHd) 2
Z-3 .

lo
o

i

o2, AE FUS111) 9= BPAFLP #H& 20 mne] FA7F ¥ =5 Axdte], e F55(1112)S Ax3s
ATH.
W3, 2mDBTPDBg-II, 1'-TNATA 3! [Ir(mppr-Me),(dpm)]& &-F&3tol, A& F55(1112) #o 235 (1113)
& A=z 2mDBTPDBg-I119] 1'-TNATA 2 [Ir(mppr-Me).(dpm)]e] w3+ ZeH]= 0.8:0.2:0.05(=
2mDBTPDBq—I11:1'-TNATA: [Ir(mppr-Me),(dpm)] = ZA3}3t}. ¥H4=(1113)9 F7+= 20 nme] AT},
tee®, W32(1113) 9= 2mDBIPDBg-11 =S 30 mmel F77F H=2 Alxsto], A1 A2 $453F(1114a)S
A %38} ).
o, Al Ax $455(1114a) 992 BPhen U2 20 nme] FA7F HEE Alxste], A2 DA} #455(1114b)
& Azt
T3k, A2 Az FEF(1114b) Y12 LiF 2 1 me FAVE HEER FESMY, A4 FY5(1115)S
Azt
o 7 dZnjE uhe 200 me T} HEE Z2se] MATaA v)SEs A2 AF(1103)S A2EY
oF. mEbA, 2 Ao g AR 118 A0
(FF 24 12)
Wy 7 12¢] 3F(1113)S DBIBIm-I1, 1'-TNATA % [Ir(mppr-Me).(dpm) & 2-F =3kl Alzx3H3ltt.
DBTBIm-112] 1'-TNATA 2 [Ir(mppr-Me),(dpm)]ol wHdt F=HH]= 0.8:0.2:0.05(= DBTBIm-I1:1'-TNATA:
[Ir (mppr-Me)o(dpm) D& A& TE.  43(1113)9] F7:= 20 nmo] AT},

DBTBIm-1I & 30 mme] FH47} =5 A

q] = a}-54 $Z5(1114a) & A=z, &3
Z(1113) 2 A1 AR F55(1114a) ©19¢ & 434 &2 119 A 5

WAl o2 Az AT

ol
ol
0

1)
T

g
o
2
—
N}
1o
2
2
2

Sy

27 T2 HAA FFE BFE AF 7tAHeR FASUSS frolgtt.
ol Aol & Po wrg Az 11 © 129 &A FERE FE 130 v,



[0400]

[0401]

[0402]

[0403]

[0404]

[0405]

[0406]

[0407]

S=S35| 10-1750040

F 13
A1 4 |45 F g A1 A= | A2 AR | AR F| A2
_ O = O = o] =
23| 29z | 4% w42 | spz | 9% |ag
Ll ITSO | BPAFLP:M| BPAFLP | 2mDBTPDBq-11:1"-TNATA: 2mDBTPDBq BPhen LiF Al
&4 110 00x 20 nm | [1r (mppr—Me)z(dpm)] -11 20 1m 1 m | 200
I | (=4:2) (=0.8:0.2:0.05) 30 nm m
40 nm
40 nm
Wkt | ITSO | BPAFLP:M| BPAFLP |DBTBIm—I1:1'-TNATA: DBTBIm-11 BPhen LiF Al
22k | 110 00X | 90 py | [Ir(mppr=ile);(dpm)] 30 nm 20 nm 1om | 200
12 | (=4:2) (=0.8:0.2:0.05) m
40 nm
40 nm
A BY7E i3 S2H va ckoa, A7) 233 2AES TV =EHA GRS UESITE. o)A,
A7) Wb AxEe H2F BEAS SASAT. SAHS A5 T2 A" E7DAA deRE ot}
Wt a2k 11 2 129 AF 2R o I% EAS E 440 YEdT. T 4404, tEZS AF DE(nA/en )

Hehfa, Azse §—]E(cd/m2)—§ UERITH " O 3% 549 © 450 gehdd. % 45N, stRFe
AN Yehla, A2He H%(cd/m)S Jeith, % o AF &8 54 % 460 JEIT. % 46
A, NHEEHS HAR(cd/m)E YEHL, AZFS AF 58(cd/A)S UEhiTh. 3% of 9% %3 &g
Ae % 47e] YEAY. % 47004, 7FRES H%(cd/m)E UER, ARES 9% dx EEH)S U

A

o

wa, g Ak 11 2 129 = oF 860 cd/m We] AHV), AF WE(mA/em), CIE A% HE(x, yv), A
E8(cd/d), A T&(n/N) 2L 9% G2 %)L F 149 Jepdr

3 14
A | A/ A% A 3= AF 528 | A9 a8 | 95 =
V) (mA/sz) (x, y) (Cd/mz) (cd/A) (Im/W) g (%)
1t 3.1 2.9 (0.53, 0.46) 860 29 30 11
27 11
1t 3.8 1.5 (0.53, 0.46) 860 58 48 21
22 12

W Az 11 2 120 0.1 mAY] AFE 71 wjo] Wy AAEZLS & 484 vEhdTE, T 4894, JFEEFLS
ole] we)E uEiith. ¥ 149 UERI ulel 2ol 860 cd/m o] FmellH W
et =

( =
22 11 2 9y A 129] CIE M= #HEE (x, y) = (0.53, 0.46)°]th. I Ade= ¥ 44k 11 2 12+
[Ir(mppr-Me),(dpm) | 2% Fsl= LA w35 &8 el
¥ 4E % 4R TEEE G S %], B 2211 2 12442 1 AF 28, 3 A8 a8 € 3¢
Hookxl g &S 7R

ksl azb 119 2P AAo 12014 7] A8k 2mDBTPDBg-11, 1'-TNATA 2 [Ir(mppr-Me),(dpm)]& & s}aL,
Wkt Az) 129 WS A Ao 1294 7]A)8F DBTBIm-11, 1'-TNATA 2 [Ir(mppr-Me),(dpm)]S ¥E33ch. A

Ale] 120014 7]A1gk ule} Zro] 2mDBTPDBq-119} 1'-TNATAS] &3+ A& 2 DBIBIm-119} 1'-TNATAS] &3 A5
W 2AEAL [Ir(nppr-e)(dom)] 9] F4 2HELe] A wgol 27 Tlelahis Ao AL E4us 2

A FAAE U 24 19 12 FHRE lgalel ANAZL g W], e o

U= ol &8
95 d2 2 &S vz AdEY. 53], DBIBIn-119F 1'-TNATAS] &3 Alse] W4 ~FEHLS 2mDBTPDBg-
BE 1'—TNATA4 35t QB g AHEH &) F4uet S3HHEel Ad. wEkd, 33 4Lx 128 B 2

THES ol&ate] AUATL olFaty] wiiel, W A 1160 HIE| UA| ol & N dAF A&l

:g{
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[0408]

[0409]

[0410]

[0411]

[0412]
[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

[0419]

[0420]

S=50dl 10-1750040

Aol wd ~AEde] 939 ojiA] @3

3 AZET, A 129 ARE FIEH, TAE ;

o FF 2HEHS] B W ouA Fo Fadle] 939 oyA ghate] kol 0.3 eV o]skdl o] uighA|
gro] uha A},

37 A B Ao o AASGHE ALY oF I mo]l =2 Iy axE Adske Aol JhEshA B
S e

[HA]dl 14]

AAle 147 2 @ o] & AAGH 9] WF axle] 23E 4 e ALE AR E SAE AR o s =

495 Fzxshe] YERdT.
B A do A ALgEE AIRE S+ [Ir(mppr-Me)s(dpm)]olth. B AA)do A 3 AFESE T2E ABE

2nDBTPDBq-119} PCBNBBS] &% Al= % 2mDBIPDBq-119F 9-%'d-9/-3-(9-¥d-94-7t 20} &-3-2) 7t 2 v} 5 :
PCCPY 9] =9t Ao 2 Fapolvt. 2 AA gl ARERE Ame] Bshas ofsk UERdlTh. S AA oA AL

=
3 A5 st or7IM = S Feld.

il
]
=)
I
[e]
°,
Mo

PCBNBB
(& ~9E")
% 49% [Ir(mppr-Me);(dpm) 2] YE==2dvgt & F [Ir(mppr-Me),(dpm)]e] A}o]Hd-7}A]FA &4 ~HE-
2 d of| A

(55 2924 DL ek, §5 29289 4 A9HTMRA BY FEARER 2Tl
ul
o

=4
Az, V550 )& AHg3te], Y2 2wt £9(0.093 mmol/L)S A< Aol Wir, A2ofx P&}t

= 49+ H3F, 2mDBTPDBq-119} PCBNBBY &3 59| ®lute] w3 ~HAEZH(Eg AHEZ {-1) 2 2mDBTPDBq-
[Ish PCPPS] £ AR wute) Wy AAER(RY AAEY [DF e E 499 ()oIA, FREe

I (m) S Jez, AE2Fe & F5F A5 O com ) 2 33 FE(Y) BHE vEIT. = 499

d

DA, 7F2Ze quUA(eV)S YEhha, A22e 2 54 A% e (M -on ) 2 2% Z=(de] @S 1
SRECN
= 499 (a)9 F4 2=9EH = [Ir(mppr-Me)s(dpm)]©] 500 nm H-o B E40E zZt=vds S

AR 7] BTt wgel A Flejeks Ao Az

W 2AER -1 8229 7} A wgel] A Vlejshs AoR A=, F4 AFER (9 Fuie A
A s3de] wsst. meb, & AAjde] AXE ABet TAE AR T shis o AR BESs 2
ek g Abe, 32E AR By ~AEIY AXE AR F4 AHER o] FHES ARESY o
UA7F o 538l7] Wil 2 YA ol a&S et Aol AXbEY. whebA, o R g&o] 2 %
F 2AE ES F el ArkEd

AgzA 7t2nkE 3es Xfets EF AR B UFS ofilA dtEs ¥dshe H
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[0421]

[0422]
[0423]

[0424]

[0425]

[0426]

[0427]

[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0434]

[0435]

[0436]

[0437]

S=50dl 10-1750040

Ane] 15 2wyl @ AAGHY B 24E % 28 Fxste] veid, B AAdoA Agshe ARs
1

oM ALgBHg, wheba ole] BErA e
olsh, ¥ AAdle] W £x 13 % 14e] Ax WP b,

1)e3

A, e 719(1100) S1ell 11509] = =SEPHeR Axsle], frmzA J)EstE Al A50110D)E A
23k, FAE 110 nm oA A WAL 2 m < 2 mol At

ooz, 7]38(1100) Yol WG A2 Axst7] 93 AT EA, 7|F FHS B2 A5k, 200 T2 1 A
7Bk 2AEE, W oF A#E 370 23 B3kl

oz, Al A=(1101D)0] AFTH ®We] 5] HEF, A1 AF(1101)e] AFE 7|F(1100)& AT T
A el 719 o nAS}AY. AE T3 FXH 9 S ok 10 PaZkA| BAAIZTH.  ololAl, Al A
(1101) $1& BPAFLPS} 4t} =8P al(VD)S -5 &3y, A¥ FUSADE A=, 43 T30
o] FAE 40 nmo]Qa, BPAFLP2] 2tsl Ealudle] st Z%H|:= 4:2(= BPAFLP:AMs Hglxdl)
=S A

gSow, AEY FYS(1111) 912 BPAFLP & 20 nme] FAI7F HEE A x3te], AT %
At

w3, 2mDBTPDBg-11, PCBNBB % [Ir(mppr-Me).(dpm)]S& &-FZsle], Ad $455(1112) Yo &43(1113)<
Az ck.  2mDBTPDBq-119] PCBNBB 2 [Ir(mppr-Me)(dpm)]ell th3t F=u]= 0.8:0.2:0.05(= 2mDBTPDBq-
IT:PCBNBB: [Ir(mppr-Me),(dpm)]) 2 ZA3} vl w3F(1113)9] FAE 20 nmo] ).

l

ofj
—~
—
—
—
Do
v
é
£
Of
-

W

k

U %, 2mDBTPDBg-11, PCBNBB 2 [Ir(mppr-Me),(dpm)]& 2335 (1113) flol &-F#sto], EFS(1113) 9
o Al AR FH=(1114a)S AZ3+9Th.  2mDBTPDBg-119] PCBNBB 2 [Ir(mppr-Me),(dpm)]ell thdl =eku]=
0.8:0.2:0.05(= 2mDBTPDBq-I1:PCBNBB: [Ir(mppr-Me)o(dpm)]12 ZZ3tdvt. Al Ax $£4F(1114a)9 FAE=
40 nmo] AT},

teoz, Al A $45%(1114a) 9= BPhen 22 10 mne] F7A7F HEE Alzste], A2 AR F=455(1114b)
S Azt

wE, A2 WA $42(1114b) 9= LiF 9 1 me A7 HE2 Z3asld, AR FY(1115)S
RS og=

vpA o 2 hFEEl S 200 o] FAVE H=s FARste] HAhsmA T)eets A2 A5(1103)S Azl
o, w2 AAlde] wg 4z 138 A 23S

g b 149 3 (1113)S 2mDBTPDBq-11, 9-319-94-3-(9-3 D-9/-7t 2 ntE-3-U) 7L =2k 2 (k4 PCCP)
2 [Ir(mppr-Me),(dpm) 1S 3-52alo] A%t 2mDBTPDBg-119] PCCP & [Ir(mppr-Me).(dpm) ]l th3+ =

H]& 0.8:0.2:0.05(= 2mDBTPDBg-I11:PCCP: [Ir(mppr-Me).(dpm)]) 2 ZAs}dc). TFZ5(1113)2] F7+&= 20 nm
olith.  WFF(1113) o]9le] T g A 139 A AT Ao R Azt

=

o] kel ol P& WP Az} 13 @ 149 A FEE ¥ 1590 vERITH

32

-

A7) 22 BN FHLe wF AT Ao FHeeS Fod
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[0438]

[0439]

[0440]

[0441]

[0442]

[0443]

[0444]

[0445]

S=50dl 10-1750040

X 15
A1 4 |Be T g A1 A2 55 A2 | AR F| A2
A= | 2= | FT A=} BT | A=
TE=
1o
Wkt | ITSO | BPAFLP:M| BPAFLP | 2mDBTPDBg- 2mDBTPDBq- BPhen LiF Al
24| 110 | 00X | 90 gy |11:PCBNBB: 1:PCBNBB: 0 | 1 | 200
13 mm | (=4:2) [Ir (mppr—Me)s(dpm)] | [Ir (mppr-Me),(dpm)] m
40 nm (=0.8:0.2:0.05) (=0.8:0.2:0.05)
20 nm 40 nm
e ITSO | BPAFLP:M| BPAFLP |DBTBIm—IT1:PCCP: 2mDBTPDBq— BPhen LiF Al
AAF | 110 00x 20 nm [Ir (mppr-Me),(dpm)] | IT:PCBNBB: 10 nm 1mm | 200
14 nm 2—04.2) (20.8:0.2:0.05) [ Ir (mppr-Me),(dpm) ] m
nm (=0.8:0.2:0.05)
20 nm
40 nm
A BE971E a3 S22 v ot A] W AxES U] =EHA &L F UBSTE. o]o)A
A7) EF A= T2 EAS SHSIAT. 52 A2(25 T2 A" 97D A4 s #2 3o},

W szl 13 2 149 AF UE O HE 54 = 500 UJEHAT. % 50014, 71REe AR LE(A/m)E
GeRE, AREe FE(ed/m)E UEAY, A% o HE S4S € 519 Yehad, & 5104, tEEe
ANS e, ARZHe AE(cd/m)E JEPIT, I o 4% &8 542 = 520 et E 52
A4, HzFe Aw(cd/m)E JEAL, AREL AF G8(cd/H)S JEIT. A% o 9% 43 a8 5

e & 530 YERAT, E 53014, 7tREFS HE(ed/m)E UERNT, ARES 9% %t E&(%)S UER

t}.
wH, W 2% 13 9 149] 3% ok 1200 cd/m’ we] AKY), AF WE(mA/em), CIE A% HH(x, y), AF
E&(cd/A), AY 2&(In/W) B F F &%) S X 169 YERAT.
¥ 16
A | AR R A 3= AF 588 | A8 28 | 8 I
(V) (mA/sz) (x, y) (Cd/mZ) (cd/A) (Im/W) 28 (%)
sy 3.0 1.7 (0.54, 0.45) 1200 67 70 24
Bk
sy 3.0 1.7 (0.54, 0.46) 1200 69 72 24
22 14

g sk 13 8140 0.1 mAS] AFE 7HE we] 2y A EYS & 540 dEbdY. = S4olA, TtRFS 3t
Fm), ARFS BF 2w(09 @) Uehdth. ¥ 160 UERA vhel o], 1200 cd/m 8] FEo|A
27 139) CIE A% HEE (x, y) = (0.54, 0.45)010aL, 1200 cd/m o] wolA w3 22} 149] CIE A% 2
FE (x, y) = (0.54, 0.46)0Avk. T A= B 22 13 B 14 [Ir(mppr-Ne),(dpm) | & 258 b=
SRA A RS S e

50 WA 53o=RH o = glkol, ¥ Ak 13 H 14 A4 3 AR &8, i dY 38 % 3

_\?__
Wt 4xp 139 WgES A Ao 1404 71213 2mDBTPDBq-11, PCBNBB 2 [Ir(mppr-Me),(dpm)]S *&abar,
I Az} 149 WgE=S Ao 1404 7] A3 2mDBTPDBq-11, PCCP 2 [Ir(mppr-Me),(dpm)]& E&3it}, A 4]
140l A 7] Al g bpe} o], 2mDBTPDBq-11¢} PCBNBBS] &3t Al& %! DBIBIm-I119} PCCPY &3t Als o whg 29
EHLE [Ir(mppr-Me),(dpm) ]2 &5 =FEH A W3gol| FA 7odsts AR AAAE F5d9 IA F3HE

s
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[0446]

[0447]

[0448]

[0449]

[0450]
[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

=545] 10-1750040

omn

. 2 SHES ol&ste] AuATE olEsty] wiEel, w424 18 B 4= w2 oyA ol & R 9

7] AAldEoNA AMES f7] 55 JAE, (PAENEYVE)H| 24, 6-t DI tUE) o) w (11D (83!
H) 2= [ 2-(6-3] d-4-5] 2] 1] T) Y- AB) 5 d- k €] (2, 4-AEHT) 2 LhE- i °0,0') o] 2] F-(111)) (2 -
[Ir(dppm)s(acac) )2l &4 o& yebdtt. [Ir(dppm)y(acac)]e %5 o]st YERT

[Ir{dppm),(acac)]

<L ©@A: 4,6-tdAd ) v (kY Hdppm) o] &4d>

A, 4,6-0F220ud 5.02 g, HEREL 8.29 g, BF UER 7.19 g, v (EFHdEaT)ZEE
vlZz2gto]= (kA Pd(PPhs)oCly) 0.29 g, & 20 mL 2 olHNEYUEZ 20 s 7F @S B2 3¢ Zg23
o Wi, Zetag i U olEaow X33t Y] vhe 8o wlel A= H(2.45 Gz, 100 W)E 60
B7F z2Absle] ZFEsdnh. of 7)o HIdBEA 2.08 g, ¥ UEF 1.79 g, Pd(PPhy).Cly 0.070 g, & 5 nL
4 olAEYED 5 nLs F7IE ZeaFdd 9i, EFES YA vle] AR uH(2.45 GHz, 100 W& 60 #3F A}
skl Zhdstgitt. 1 % A7) & E& 7}5}3, HEEadeos §75& FEI0Y. o4 FE94&
E2 AFHsta, it rfadlges dAxAZRT. Adx Fo] A& Ak, AV &4 &ujE FRE A
71 &, fox ARE2S UEREZMES A &R st degvt A Z aErtEadde JAste, g
e XA Hdppm(ZHA 2 $8 38 9)& ATk, mlo]aETE A= wlola R 3 74X (CEM i)
ol Az, =AW (Discover))E AFESA oS Frt. olat 1 WA FAAWHEA (a-1)S YEATE

|

Na2C03 O
Cl

r Pd(PPh3),Cl,
“ N + 2 “Z N
s ) o |
SN © CHACN / H;0 N
B(OH),
Hdppm

2 @A H-p-SRE-HAH AU, 6-T A g Yy E) ol g F (1T 1 (R [Tr(dppm)sCl]y) o] >

theog 2-EXNEL 15ml, & 5ml, A7) 1 @ANA 4L Hdppm 1.10 g 2 93} olg)F F3=(1rCl; -
H0) 0.69 g& FF{F TS B 3¢ Fg=3dd dau F Zg=3 oo I7|E ol2oez &Y.

5

T, mho]A23H(2.45 GHz, 100 WE 1 AIZE &8k 2Akste], WA 3G, Svle S7= A4 & 5, dojx &
Fae ot dghER AlFste], 58 A= [Ir(dppm)ClL,(A24 22, +& 88 )= AU, olst 2 &

Al kg2 (a-2) S VR

_42_



S=50dl 10-1750040

==

[0457] <

=2 a-2>

¢

2 |I'C'3 . Hzo + 4 Z N

2- EA o &2/ H,0

2
[ir(dppm)2Cl],
[0458]
[0459] <3 @Al (PHEIAEYE)H 24, 6-TFd I u ) E) o] 2] F(111) (kA : [Ir(dppm).(acac)]) 2] 34>
[0460] w3k, 2-oEA e 40 mL, 2 WAA 4e [Ir(dppm)sCll, 1.44 g, ofAlEHolAE 0.30 ¢ 2 &k UEH
1.07 g& 37 #S &2 I+ %E‘r*ﬂﬂ] g3, 34 Ega3 ¢k FVE of2o g XFSglY. I F,
nlo] Z29H(2.45 GHz, 120 WS 60 % Sk FAMSS] wkSAZAT. $vlE Z2HZ AAS L, oW ARES
tZ2 2 gk &s)sha, 04440}‘34 EEES AA O}Oﬂ‘ﬂr dojzl ofFellg Fof o]oja] x|l AAFE A}
3, A vlodlEo R ARAAY. AR Fo £9& ok, ] £99 gulE FHEZ AAS §, 4
A AFES gE2 2 ek oM EA d"F=50:1 Prj DS A7 §uR sto] AEgt A 2y A=2etEOf9RE
AAsAT. o T, gEE2dEy) dike] 23t SuE AL8ste AAASY, FHEQ LA B (5
32 B)& AATF. o3t 3 @A FAAN-SA(a-3)S HERATE.
[0461] <52 a-3>
CH,
(0]
+ 2
[¢]
CH3
2
[Ir{dppm),C1l,
Na;CO3
P ENP T
[0462] [Ir(dppm),(acac)]
[0463] 3 GAA d2 LR FHo] & 27 I —Er%”ﬂ(lH NMR) el ofst &4 A3E o3t Yebdrt. 3] Az
= 7 % #E [Ir(dppm)s(acac) ]S IASS Yerin,
[0464] 1H NMR. 8 (CDCly): 1.83(s,6H), 5.29(s,1H), 6.48(d,2H), 6.80(t,2H), 6.90(t,2H), 7.55-7.63(m,6H),
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[0465]

[0466]

[0467]
[0468]

[0469]

[0470]

[0471]

[0472]

[0473]

S=<S35 10-1750040

7.77(d,2H), 8.17(s,2H), 8.24(d,4H), 9.17(s,2H).

A7) AN SN AFEF F7] B FE | (oA ol ELE ) H] A (6-v E-4-3 d o] g v T E ) o] 2] F(111) (2
=F H) 2= [2-(6-¥ El-4-5] 2] 1] T) Y- AB) 5 d- k €] (2, 4-AEHT) 2 LhE- i °0,0') o] 2] F-(111)) (2 -
[Ir(mppm)s(acac) )2l &4 o& yebdtt.  [Ir(mppm)y(acac)]e %5 o]st YeERT

[ir(mppm),(acac)]

<1 @A A-vE-6-sd el vl (b Huppm)©) F4>

A 4-FrE-6-wEygrd 4.90 g, ALHEA 4.80 g, B YEF 4.03 g, HA(EFHL
(I ZEke]=(2F3: Pd(PPhs),Cly) 0.16 g, & 20 oL 2 oHNEUEH 10 LS 57 A& &

e @3, Fehaa UiR F71E o2 o R AFSIGITE. A7) v &7] mlo] A& 9H(2.45 GHz, 100
60 W3F JMO% 71EstdTh.  of7le] AdREA 2.28 g, ©AF YEF 2.02 g, Pd(PPhy).Cl, 0.082 g,
ml B oMAEYER 10 nl& F7FR FEaIe] i, EfEs v mhel A 292,45 Gz, 100 WS 60
FAFete] 7tk 1 F 7] &9 B Jbstal, fEREduies FEIgI. Aozl &

UEF 23} 58N, Eo oloA X3} AAdFE AFHsta, b vfadlgoes AxAIFY. Ax $o §
Aatdet. A7) &de fulE FHE AAL F, 0401 2 AFES IRl EAL o E

DS 7] SuiE st Aegt A A aEvtEIHI R GAste, S48 v fFEA
oAt B, F& 46 DS AT, vlolA R R FANE wlolA=ul A X (CEM FxE# o
H)E AFEE S foldtth. olsl 1 w@Ale] FAW-E2)(b-1)S YERAT

b

o,
oty
e m@
)
[> o

r
4 E
k)

o M

Mﬂf

DI A A
2z Eoe oY

Na,CO;
% PA(PPhy),Cl,
=z JN " — . Va IN
HaC N CHiCN/HO o N
B(OH),
Hmppm

<2 @A Y-p-FE2-v 2[R A (6-mE-4-wd v g m vy ) o g J (11D 1(2F 1 [Tr(mppm)oCl]y) o] >

S072, 2-EAES 15 nl, & 5 nl, 1 @A
1.26 g& 37 B8 B2 35 T ¢ =1
ol 2 9}H(2.45 GHz, 100 W)E 1 Az F<t A}o}O# HSAF T S E % 2 xﬂ 7§
et E MAHstal ofystel, Hal ZAE [Ir(mppm).Cl].(L5A £, 8 77 )& 4

e (b-2)& HERITH

_l_z

A2 Huppm 1.51 ¢ ¥ 43} olg]l| &&= (1rCl;s - H0)

CRoln anEe
o5 2 wAlel

32
_ﬂ‘-—'

A
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[0474]

[0475]

[0476]

[0477]

[0478]

[0479]

[0480]

[0481]

[0482]

S=<S35 10-1750040

2 IiClz3-H,O0 + 4 Z

2- | F Ao &L/ H0

[ir(mppm),Cl],

<3 Tl (P EYE) U] 2 (6-HE-4-F d I g r ) E) o] F (111 (2FA . [Ir(mppm).(acac)]) o] 43>

3k 2-o EA G EFe 40 mL, 2 ©AAA P& B3 ZE [Ir(mppm),Cll, 1.84 g, ofAEolAlE 0.48 ¢ & EHAE

4
93, 84 Fead ore] 7% ol2gow X

UEE 1.73 g& 37 A& 29 34 ZekxTd) 3313t
%, wpo]lm = (2,45 GHz, 120 WS 60 ¥ B¢k ZASke], wrgAIHT. &S SR/HE AAS L, @ﬂ%_ﬁ
FES vz &, o 7}sto]

$EES AASRYTE. QolR ATl Fol olon zat 4
B, W rhdgeR AzARg. 7 A2 . ) B SN 2R A7 @
o7 BFBE Ezavholi =i AN GO shel At A ¥ AzvhEa

O
_ =
o R ai &g %w 2 Agste] ARG ], BHe A PS5

[Imppm),Cll>

N82C03
PREENE Y

e A ATE shrlel veldt. 4] A3
71 3% ZE [Ir(mppm)s(acac)]1E ¥ASS e},
1H NMR. & (CDCly): 1.78(s,6H), 2.81(s,6H), 5.24(s,1H), 6.37(d,2H), 6.77(t,2H), 6.85(t,2H), 7.61-
7.63(m,4H), 8.97(s,2H).

(

o

Z AA4 3)
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[0483]

[0484]
[0485]

[0486]

[0487]

[0488]
[0489]

[0490]

S=S35| 10-1750040

A7) AA QSN AR F7] 55 FAE, (OMAEMNEYE)H 2(6-ter-FE-4-H DI vt U E) o] gl &
(I1DH(EA: H]i[Z—(G—tert——‘?—‘é—ll—lﬂE]U]E]%J_—K/\B)ﬁﬂﬁ—KC](ZA—@EJE]S_LPE—KZO,O')O]E]%(III))(QF%]Z
[Ir(tBuppm)s(acac)])9] &4 && Yepdch.  [Ir(tBuppm)s(acac)]el F+2& ]t YElAT),

[Ir(tBuppm),(acac)]

<1 ©@A: 4-tert-FE-6-dHd 3 2 n (<4 HtBuppm) ] 4>

4, 4,4-OHE-1-9d#e-1,3-t2 22.5 ¢ © X FoME= 50 g& FF #AS B 5 EgxFd €1, &

g3 Ui 3715 a2 XSS, 7] g 8715 7tdete], vES 89S 5 AR B ERAIAT

0% A7 fAS £ YEF 890 Ba, gEREducr {758 FEEAT. A3 {1
Q on
o 1

= PR
B 9 zal 495E AHsm:, F4 vhadgon ARG, Az Fo §92 ofnsgit. Y
e SFE AAT 5, Ao IFES oM EA od S
H AzviEddgy 2 AAste], v F2A HtBuppn(F4 £974 =42, & 14 9= AU, ol
Ao FARSA (1) S et

<gke-Al c-1>

gul

Mo oo -

HCONH,
— - “
HaC 0 HaG \){“
(6] N
H3C
® CH, HsC CH;
HtBuppm

<2 SA: Y-p-Z22-0] 202 (6-tert-FE-4-wd g g utyE) o] | (111) 1 (eF4: [Ir(tBuppm).Cl1,) 2 &
/K(-)]>

2oz, 2-oEAetE 15 nl, & 5 mL, 1 YANA 4L HtBuppm 1.49 ¢ ¥ 43} olglH F3+& (IrCly -
H0) 1.04 g& 37 &S B9 3|5 Fehaad] 2 Fehaa Qbe] 371E of=2o R A&eqlt. 1 %, 0t
o|AZIH(2.45 GlHz, 100 ME 1 AL &2t ARGt wkgAZlTh. &MlE SHRE A & F, Aozl AFES
Y ojysta g2z AlFste, B3 ZAE [Ir(tBuppm)Cl (354 2 8 73 95 2

Ao FAUSA (c-2)S ekt
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[0491]

[0492]
[0493]

[0494]

[0495]

[0496]

[0497]

SS=50ol 10-1750040

<A 2>
2 IrCly - H,O + 4 HsC /jq
N 2-JEAJ &L/ HO
H3C
CHj3
HtBuppm

[Ir(tBuppm),Cl},

<3 ©Al: (oFMEoH EVE) | 2 (6-tert-FE-4-H d I g n i E) o] 2] F(111) (k4 [Ir(tBuppm)s(acac)])2]
z;‘jl—/lé>
E, 2-olBANEE 40 nL, 2 BAGA A Ha| 4B

UEF 1.27 g& 37 #S 29l ﬁ?
=]

[Ir(tBuppm):Cl]; 1.61 g, oFHIEIAIE 0.36 g & &t

Febagol Wi, Eekad ¢Fe 3UE ofEo R Akl 1
, mhel A2 3H(2.45 GHz, 120 W& 6 &QF 2AsHo] HP%MZiE}. e SRE AAStL, Do IHE
e FY o, E 2 OHLEE AT, A7) ZAE dEEEd e &7, EFES
Ato]l E(eh5 Fo] AvZ JAuiEg =, W|E|=(Wako Pure Chemical Industries, Ltd.)7} B4k, 7tE=
WS 531-16855), &FHv H AlgolES] sow ATH o3 HEAlE Fof ot &viE THE Al
68 %)= AAJTH.

o ot >
(o2

o

stal, @2 uAE "HEz=2dd 9 dtke] £ &z AdAste, SAeS 4 EU (e

A(e-3) e,

CHj

CH,

[Ir(tBuppm),Cl],

N82C03
2-EANAE L

3 SACNA A2 &
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[0498]

[0499]

[0500]

[0501]
[0502]
[0503]

[0504]

[0505]
[0506]

[0507]

[0508]

S==3| 10-1750040
7] &% ZE [Ir(tBuppm)s(acac)]E 4SS e},

i NMR. & (CDCl3): 1.50(s,18H), 1.79(s,6H), 5.26(s,1H), 6.33(d,2H), 6.77(t,2H), 6.85(t,2H), 7.70(d,2H),

7.76(s,2H), 9.02(s,2H).

ol A AFgEE 2-[3-(T)ulzE| Q. sl-4-) A D T2 [ £, A A 522 (k4 2mDBIPDBg-11)¢] 34 WhiS

<2-[3-(tulz¥] e ul-4-d) s d Iyl [ £, bl # =52 = (2F3 :2mDBTPDB-11) ¢ 37>

2-[3-(tlzE| e d-4-) A [Tl = £, h] 7] =5 2= (2F3 1 2mDBTPDBg-11) o] §Hd w54 (d-1)& ©lst “eRdtt

Pd(PPhs)4
2M K,CO3 aq.

54, deg

2mDBTPDBg-II

QA 2-L 37 EEaT0 2-FE2UWE[f, AHASAHE 5.3 g(20 mmol), 3-(CHIFE L A-4-)H IR EL 6.1
g(20 mmol), EIEEZ|A(EHAdE2T)ZF5E(0) 460 mg(0.4 mmol), &<l 300 mL, of&r= 20 mL % 2 M
et Z4F S8 20 nlE WA, EFES AAStelA wwtete] €r)sta, 3T kA Qe 371E dAaR

ARdgE. o EYTE DL A Ho 10 02 75 AL B¢ 2RID. AAN AU § 22 27
29 ogete] Wae AHEL QAT ol FRTL ¥ L oHLe] 2o AAF ¥, AxAAT. <
& WAE o 600 alel wﬂ% E2ql0] o3, A= W T2 A(Florisi NG Fal F9 Avel, o=
W T T ciBes YA, e olsels BEsm, o 100 alel et AL ALgsel et A 7
aznEadYe A, AeEIdE mAS ERAL A Sulw A8t ST, o7l

]

A AL aAe ofHET oEES JFsla. 2SIE FAIAY.  olojA WA dewE uAE st £
, 92 AE AFRAA, 9 B 7.85 g& 58 80 92 A

h

A7) BAHEL AL EFdde vy sFEA oA T, W7t = ABolArt. &3, oAE,
oferE & o {7 &Hjol= d&AFoIAT. wEkA, A7) &3 Aol AbEste], Arier o] kg W
How §o 58 RAT + AT, PAMeRE, We TR ¥ EEe Aeow umdw, 4Zd i
& oste] FHFeRN, YRR EFES HHH AAT 5 T E=I, E=AR EFAS A &)
2 3to] 29 JRvETYRIAE FoRN, AEHY] AL BXHES HEA AAT ¢ AT

Ao WA B 40 g8 %3} AA|H(train sublimation method) o2 ?“1]0}035} AA= ¢4E 5.0 Pa, ol
Z 71A 5% 5 al/Ee 7oA WA Ruks 300 CE 7FEstgt. AA 3, BAES W Bu 35 0w
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[0509]

[0510]

[0511]

[0512]

[0513]

[0514]

S=50dl 10-1750040

9 A7) g FAHCH MR e, 7] shahEel BHshe 2-[3-(MEE e -4~ A DI MR £, 4]
(k4 2mDBTPDBg-11)Q! A& &elatoitt.

;O

ozl BAo] I IR dlo]ES o] & pEhiT.

I NMR(CDC13,300 MHz): & (ppm) = 7.45-7.52(m,2H), 7.59-7.65(m,2H), 7.71-7.91(m,7H), 8.20-8.25(m,2H),

8.41(d, J=7.8Hz,1H), 8.65(d, J=7.5Hz,2H), &8.77-8.78(m,1H), 9.23(dd, J=7.2Hz,1.5Hz,1H), 9.42(dd,
J=7.8Hz,1.5Hz 1), 9.48(s,1H).

B39 4y

102: ELZ, 103: A1 A=, 108: A2 A=, 701: HF FUF, 702: FF 55, 703: &3F=, 704 #AA 5
, 705 AR FYF, 706 AR FY WA, 7070 A AMS, 7080 HFF ARS, 800: Al ELE, 801:
_?;;

L orfe o2
e
o

%
flo
o
o -
2

=9
EH]Ia
15000
SaEg 1
T ~
. 10000 sa=w2 T
il T Y
E ~9E9 3 o
T O o0
G+ w3 o
L= ~4Eq 7o
#~ 5000 F---v-eeeeec AN e Fé;
. N
750 850
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A - 704
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