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2,27 2129 =172 7447 Z 3w o] Ao 1, dAld 2, AAlel 3, A 4o whet Alzd 77] DA g 2t
AOA, M A WG (electroluminescence: EL) 2~# E S LR Z o] a1

2
H

o] Ao 1, AN 2, AAd 3, Ao 40 whE} Al 2H 7] AA LG 23}
ARG 1, Ao 2, AAe] 3, Ao 40 whe} A ZH 7] AA 3G 24}
5 %10,51549 % 20% 747% =g o] Al 1, AAle 2, AAld 3, AAld 400 whef AlzE f7] AA EF &
Akl o)A, 3] 2ol w2 A
E6,%11, £16, =21, & 22 239 & 24%= 747 B dhg o w}% 3}etE (19), 38E (33), ﬁr%% (136)9] d&d

g x, 3HE (136)9] Hlold 7%, shghE (138)9 Mgt 7%, 83= (138)9] #Ho| 4 2 seh= (142)9

(o)
3% (photoluminescence: PL) 23 E & 1}eEldl Aot}

g2 olg g stek= B oolE o] &3 {71 A BF Aol B3 Ao 2A, By AAlSHAE Irs E¥eE 7] =
& 38hE FEl e f7] AA EFE A Q1 shgE B Al W 8 o] 83 f7] AA EF Axpel] #ek Alojr

A7) e @ IR AETE o AS Q17EHA o s HE F9)
AR MAEZNE AR ]
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wagehs 3S golgal ok F3o A9 A5 o7 e ] gEol 256% (Ghsd A H 75%) ol g g ¢hA| 7}
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E% B sk, dAg £ ol 5o A Iridium, platinum 4 3}3HES o] 831 of g
gey Lamansky etc. /norg. Chem., 40, 1704-1711, 2001 andl Am. Chem. Soc.,
]23 4304 4312, 2001]. ﬂ ME+= (4,6-F2ppy)2Irpic[Chihaya Adachi etc. Appl. Phys. Lett., 79, 2082~

2084, 2001] o]y} E43}H ppy E] E FERE 7R o ® = Ir 3t¢E [Vladimir V. Grushin etc. Chem. Commun.,
1494-1495, 200119 /W¢=E Ao (4,6-F2ppy)2Irpic & A5 w3 o] sky blue & 9 o]al £3] shoulder peake] wf
T AM MEE yakol AAE S 55 Hol= Adade] Ak & } AA A Zoll A3t host B9 FA 522 13l A
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Wl 74 L 4§

71 AMA 714 JAE o] F7] flste] A elM =, §17] sheh 12 FAH = o] 2w S ES Alweth

ECERY

REYI(mr_(x)n

B7NA T, A -C(Ry)- =& -N-°|¥, B -C(R)- =& -N-°o|H, R, ~ R,&= 424 HHH o= F4 47, Alof7],
lol=E A1 7], YERY] stz Ax X3 £ v x3kE C1-C20 ¢4 7], X3 == v x8d C1-C20 ¢A]7], A3
= H X8 C6-C20 oFA 7], X8 == v 28y C7-C20 obH A7), X8 == v X85 C2-C20 ¢ALd=FA)7], A
3k = WA $hE C7-C20 obE LA 7], X3 Ei= B X3k E C6-C20 obHolr] 7], 23 = v x| 3kE C1-C20 ¢
opr| 7], X3 B H] X 3HEl C6-C20 oFHoln] 7], B X3 = v x| 3he C2-C20 & H| = 28] 7)o, R,~R,& A

§ o) oo (@7, R, 9 Ry, R 9 Ry A& Adso] 23y i Bxshy whh we), £3h9 wi 2L 9
2 agE P, A7) Xe 971 5ol 22k glgt=olm, mS 2 = 30]aL, n 0 B 1 oW, m¥} nd] 92 3
}

= 7] A R 2] elA, 7] 5]

= g T
e AL YO SHe 47 AA BF e slste] o] Fol i,

| kA 12 345+ ol el & =& Alwsh, o] 392 m¥t no] 2§l we} &47] shek 2 =
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oo by P
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5~ |

H714%, A, B, Ry-R, % Xi= 8814 1014 el ksl 2ok,

7] 3kekA] 1 WA 3914 X 53] 47F 5024 24+2] 2]XF=(monoanionic, bidentate) ZE|E 7FA| ™, 87| 5}3}2]
42 FEAE+= oA EHolAEY| o] E(acetylacetonate: acac), FALEF L 2ol EY|o]E (hexafluoroacetylacetonate:
hfacac), ¥ &F#vlo]E(picolinate : pic), AgA o}ldg = (salicylanilide :sal), FHA=H JFI2HAYE
(quinolinecarboxylate: quin), 8-3}o]=ZA|F =@ vl o] E(8-hydroxyquinolinate: hquin), L-2&% (L-proline: L-
pro), 1,5-tyHd-3-ygtZ7l2 82 ¢ o] E (1,5-dimethyl-3-pyrazole carboxylate: dm3pc), ©]HlolA|dolAE Y] o]
E (imineacetylacetonate :imineacac), ¥l Z < W &k(dibenzoylmethane: dbm), Bl EZH €& 3 E}] 2 U] o] E (tetrametyl
heptandionate: tmd), 1-(2-3to]=FA1Hd) y&ZEF#Ho]E (1-(2-hydoxyphenyl) pyrazolate: oppz), €3 &Z
(phenylpyrazole, ppz) & ©]Fo] %] w0 ZK-H el dt},

[3}8h2] 4]
\N_
o)
Ir(”')/ N
\O_ O
CF3
(acac) (hfacac) (tmd) (dbm) P'C) (sal)
| A N/ﬂ \,N Ph:
| S N~ N N am N\\ N A\
N__~ 'O\© N
- O (@] - -
O O /
0o b (L-pro) © o
(quin) (hquin) (oppz) (dm3pc) (imineacac)

53] 7] 884 2 Ei= 308 BAHE @H; %Aﬂ ~C(R,)- ®¥ -N-0|iL Ry, Ry, R,7} B $24:0] 31, Ry & 4,
1

HE7], v5A7], olazmA7], ddSA7], Al71, Yot 7], g detr| r], v Eedr], Hdr] el A
Aeld A2k FA L5 (Electron donating group)olﬂﬂ, B7} -C(Ry)- ®= -N-°]iL, Ry, R, R, & A2 SHA 02 F4
B

T, Aloky], UERY], &4 B EdEFo= vEr|7h Age AlAl, EfEFe s vEr] Tl dee dah 24

’

1% (Electron withdrawing group)©] il

X7} o} A" o} A Eu]o] E(acetylacetonate: acac), HAFZF Q0 2 olA| E Y| o] E (hexafluoroacetylacetonate: hfacac),
s Z 2] d|o] E(picolinate : pic), &gl old @ =(salicylanilide :sal), FEHII2E- 2 o] E(quinoline carboxylate:
quin), 8-3}o] == A F] = ¢ Y| o] E(8-hydroxyquinolinate: hquin), L-ZZ%(L-proline: L-pro), 1,5-tH&-3-3 g} =
282 ¢ o] E(1,5-dimethyl-3-pyrazolecarboxylate: dm3pc), ojdlol x| e ol A EY|o] E
(imineacetylacetonate :imineacac), YWl Z L W& (dibenzoylmethane: dbm), E|EZHE FET] 2 U|o]E (tetrametyl
heptandionate: tmd), 1-(2-slo]=FA1Hd) I 2}&E#°o]E (1-(2-hydoxyphenyl) pyrazolate: oppz), <3 &+Z
(phenylpyrazole, ppz) & ©] Fo| %] i . Z5-H e E = Zlo] upghA] st}
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ol
o
=

71 348k 1 WA 3914, A7F -C(Ry)- & -N-°]iL R, R,, R 7} F4Y g T4, HI'Y], wEA]7], o)A
237], AdSA7], MEdSA7], gddoetn| =], Yudoeln| ]|, IEdr], dAd7]FolA] HeEd dxFA
(Electron donating group)e]™, B -C(R,)- ®+= -N-©]iL, R, Rg, R ;& &, 4, Alolwey], UERY], &
EYEFoEvdoe] X3y wiAl, ETEF R wdo] X3y WA, ETEFoE ey ded dx}
(Electron withdrawing group)= &A1 & 4= gl

7]

oﬂ B N
S

17]

ofslell A, i wg o] Al shghE o] i o 3teh= (19), 3th= (33), 3t&h= (136), 3t8h& (138), 8teh= (142)°l i
7_'

@ AA S o AehA L i o5 UlE o= BAE = A ohth 7] E 1% 2% 77 8914 2 2 s 30
= HAEE sl dg TAAR S o2 e et

X1
stet=2 No Al B R1 R2 R3 R4 R5 R6 R7 X
1 C| C H H H H F H H acac
2 C| C H H H H F F H acac
3 C| C H H H H F F CN acac
4 C| C H H Methyl H F H H acac
5 C| C H H Methyl H F F H acac
6 C| C H H Methyl H F F CN acac
7 C| C H H Dimethylamino H F H H acac
8 C| C H H Dimethylamino H F F H acac
9 C| C H H Pyrrolidine H F H H acac
10 C| C H H Pyrrolidine H F F H acac
11 C| C H H Pheny| H F H H acac
12 C| C H H Pheny | H F F H acac
13 C| C H H CH30 H F H H acac
14 C| C H H CH30 H F F H acac
15 C| C H H H H F H H pic
16 C| C H H H H F F H pic
17 C| C H H H H F F CN pic
18 C| C H H Methyl H F H H pic
19 C| C H H Methyl H F F H pic
20 C| C H H Methy | H F F CN pic
21 C| C H H Dimethylamino H F H H pic
22 C| C H H Dimethylamino H F F H pic
23 C| C H H Pyrrolidine H F H H pic
24 C| C H H Pyrrolidine H F F H Pic
25 C| C H H Pheny | H F H H Pic
26 C| C H H Pheny | H F F H Pic
27 C| C H H CH30 H F H H Pic
28 C| C H H CH30 H F F H Pic
3tef2 No Al B| Rl R2 R3 R4 R5 R6 R7 X

29 C| C H H H H F H H dm3pc

30 C| C H H H H F F H dm3pc

31 C| C H H H H F F CN dm3pc

32 C| C H H Methyl H F H H dm3pc

33 C| C H H Methyl H F F H dm3pc
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34 C| C H H Methy | H F F CN dm3pc
35 C| C H H Dimethylamino H F H H dm3pc
36 C| C H H Dimethylamino H F F H dm3pc
37 C| C H H Pyrrolidine H F H H dm3pc
38 C| C H H Pyrrolidine H F F H dm3pc
39 C| C H H Pheny| H F H H dm3pc
40 C| C H H Pheny| H F F H dm3pc
41 C| C H H CH30 H F H H dm3pc
42 C| C H H CH30 H F F H dm2pc
43 C| C H H H H F H H ppz
44 C| C H H H H F F H ppz
45 C| C H H H H F F CN ppz
46 C| C H H Methyl H F H H ppz
47 C| C H H Methyl H F F H ppz
48 C| C H H Methyl H F F CN ppz
49 C| C H H Dimethylamino H F H H ppz
50 C| C H H Dimethylamino H F F H ppz
51 C| C H H Pyrrolidine H F H H ppz
52 C| C H H Pyrrolidine H F F H ppz
53 C| C H H Pheny | H F H H ppz
54 C| C H H Pheny| H F F H ppz
55 C| C H H CH30 H F H H ppz
56 C| C H H CH30 H F F H ppz
stet2 No Al B R1 R2 R3 R4 R5 R6 X
57 C N H H H H F H acac
58 C N H H H H H F acac
59 C N H H H H F F acac
60 C N H H Methyl H F H acac
61 C N H H Methyl H H F acac
62 C N H H Methyl H F F acac
63 C N H H Dimethylamino H F H acac
64 C N H H Dimethylamino H F F acac
65 C N H H Pyrrolidine H F H acac
66 C N H H Pyrrolidine H F F acac
67 C N H H Pheny | H F H acac
68 C N H H Pheny | H F F acac
69 C| N H H CH30 H F H acac
70 C N H H CH30 H F F acac
71 C| N H H H H F H pic
72 C| N H H H H F F pic
73 C| N H H H H F H pic
74 C| N H H Methy | H F F pic
75 C| N H H Methy | H F H pic
76 C| N H H Methy | H F F pic
77 C N H H Dimethylamino H F H pic
78 C N H H Dimethylamino H F F pic
79 C N H H Pyrrolidine H F H pic
80 C N H H Pyrrolidine H F F pic
81 C N H H Pheny| H F H pic
82 C N H H Pheny | H F F pic
83 C| N H H CH30 H F H pic
84 C| N H H CH30 H F F pic
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= No Al B R1 R2 R3 R4 R5 R6 X
85 C| N H H H H F H dm3pc
86 C| N H H H H H F dm3pc
87 C| N H H H H F F dm3pc
88 C| N H H Methyl H F H dm3pc
89 C| N H H Methyl H H F dm3pc
90 C N H H Methyl H F F dm3pc
91 C N H H Dimethylamino H F H dm3pc
92 C N H H Dimethylamino H F F dm3pc
93 C N H H Pyrrolidine H F H dm3pc
94 C| N H H Pyrrolidine H F F dm3pc
95 C| N H H Pheny | H F H dm3pc
96 C| N H H Pheny | H F F dm3pc
97 C| N H H CH30 H F H dm3pc
98 C| N H H CH30 H F F dm2pc
99 C| N H H H H F H ppz
100 C| N H H H H F F ppz
101 C| N H H H H F H ppz
102 C| N H H Methyl H F F ppz
103 C| N H H Methyl H F H ppz
104 C| N H H Methyl H F F ppz
105 C| N H H Dimethylamino H F H ppz
106 C N H H Dimethylamino H F F ppz
107 C N H H Pyrrolidine H F H ppz
108 C N H H Pyrrolidine H F F ppz
109 C N H H Pheny| H F H ppz
110 C| N H H Pheny | H F F ppz
111 C| N H H CH30 H F H ppz
112 C| N H H CH30 H F F ppz
stetE No A B R1 R2 R3 R5 R6 R7 X

113 N C H H H F H H acac
114 N C H H H F F H acac
115 N C H H H F F CN acac
116 N C H H H F H H pic
117 N C H H H F F H pic
118 N C H H H F F CN pic
119 N C H H H F H H dm3pc
120 N C H H H F F H dm3pc
121 N C H H H F F CN dm3pc
122 N C H H H F H H ppz
123 N C H H H F F H ppz
124 N C H H H F F CN ppz
stet2 No A B R1 R2 R3 R4 R5 R6 X
125 C N H H H H H H pic
126 C N H H H H F H pic
127 C N H H H H H F pic
128 C N H H H H F F pic
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129 C N H H H H F CN pic

130 C N H H H H H H ppz

131 C N H H H H F H ppz

132 C N H H H H H F ppz

133 C N H H H H F F ppz

134 C N H H H H F CN ppz
% 2]

51812 No Al B | R | R2 R3 R4 | rRs | R6 | R7
135 C| C H H H H F H H
136 C| C H H H H F F H
137 C| C H H H H F F CN
138 C| C H H Methyl H F H H
139 C| C H H Methyl H F F H
140 C| C H H Methyl H F F CN
141 C C H H Dimethylamino H F H H
142 C C H H Dimethylamino H F F H
143 C C H H Pyrrolidine H F H H
144 C C H H Pyrrolidine H F F H
145 C| C H H Pheny | H F H H
146 C| C H H Pheny | H F F H
147 C| C H H CH30 H F H H
148 C| C H H CH30 H F F H
149 C| C H H H H F H H
150 C| C H H H H F F H
151 C| C H H H H F F CN
152 C| C H H Methy | H F H H
153 C| C H H Methyl H F F H
154 C| C H H Methyl H F F CN
165 C C H H Dimethylamino H F H H
156 C C H H Dimethylamino H F F H
157 C C H H Pyrrolidine H F H H
158 C C H H Pyrrolidine H F F H
159 C| C H H Pheny | H F H H
160 C| C H H Pheny | H F F H
161 C| C H H CH30 H F H H
162 C| C H H CH30 H F F H

stet2 No A B R1 R2 R3 R4 R5 R6
163 C N H H H H F H
164 C N H H H H H F
165 C N H H H H F F
166 C N H H Methy | H F H
167 C N H H Methy | H H F
168 C N H H Methy | H F F
169 C N H H Dimethylamino H F H
170 C N H H Dimethylamino H F F
171 C N H H Pyrrolidine H F H
172 C N H H Pyrrolidine H F F
173 C N H H Pheny| H F H
174 C N H H Phenyl H F F
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B(OH),
F X
| LDA _ BOMe); X
N~ > > |
N~
F F
A1) &)
X
B(OH), | N
F N | X Pd(PPh3)4, KoCO3 Z
‘P N THFH,0,80°C TN
Br N~
F
F
B-1 c-1)
(B-1 (1)

1) =34 (D-1)9 34

dodef e 2 (50mL)o] LDA (Lithium diisopropylamide) 6.0mL (12.0mmol)E H7}3}a -78Cel A tZ=2 =29 d
0.91mL (10.0mmoD& & H&¥ H7ek § 1A]7F &<k wntalgit}. o] £3Eo] EgjWEd g o]E 1.4mL (12.5mmol)
= Aylela LEE AL ow S8l B A7F ok wulal o).

% TAPSIGESR 789 20mL)S H7betal 78 A5S 3N gt 8 Qo m FoAZiT) o] F

FAEl o] E 20mL=E 3 FE3 ths, Bolxl #7155 vtvlgF AHlo]ER Hxetal &
AFstol A Hdzste] F0A (B-DE A A2 1.03g (F& 656%) L At

Ju rfo
o o
rlo i on
N O

S =714 (B-1) 570mg (3.587mmol), 2-BE 22 -4-dEa g d (C-1) 0.4mL (3.0mmol)& THF
S| 2EgHd L2 2dE (200mg, 0.18mmol)& H-7Fskal K,CO4 (2.48g, 17.9mmol)E 10mL

o FHel 3ol $§NE PSR 75°CoI A 12413 wukahgieh, Qlojz] EFE S ol PolAlHolE 10mL & 3W 3
& g v aslol ER Axsta $u)E Suste] oyl AFES A Ay T2vhE1e))

2 2 AA st 88E (D-1)S 544mg (58 88%) AT} 3% (D-1)9 F+2= 'HNMRZ 8913519t}

'H NMR (CDCl;, 400MHz) 8(ppm) 8.68-8.62 (m, 1H), 8.57 (d, J=5.12Hz, 1H), 7.67 (s, 1H), 7.13 (d, J=4.96Hz,
1H), 6.98-6.95 (m, 1H), 2.44 (s, 3H)

2) T34 (E-1DS &4

Z 74l (D-1) 2.0g (9.70mmol)S 2-o]| B E+-E 45mLe] Ho|al olg] g Edto]=alo] =g o] E
15mLE 3 7Fs & 120°Col Al 24413t ngkslgict, 7] vkg-o] &4
&2 QojFa JFslal A A zxzste] T4 (E-1) 1.30gS LA

o
£
oo
flot
o
il
tlo
%
rlo
o
il
>,
ol
IR
&
A
il
o
=2

el 2. shetE (19)9] §HA

[ [ S
N cl ~N N| =
Ir/ picolinic acid, 3N NaOH Ir/
> F
F I X 2-ethoxyethanol | A \O o
N~ 120°C, 5hr NNgZ
F 2 2

E-1

_13_
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=74 (E-1) 300mg (0.47mmol), ¥ Z& 2 H(picolinic acid) 174mg (1.41mmol) @ 3N NaOH &9 0.24mL
(0.71mmol) & 2-o| B EF-&-¢] Ho]ar 120°Col| A 5A17F ksl A7) vh-s E3E 2 RE 2-o EA|J B8 =1k

A7l dERE fEos F3 § SFFE AT f7]5S vtvlgddol Er dxsta S S Skl Aozl it

FES AdY oz ZAs] dFE (192 230mg (& 68%) At T2 (19)9] F+32+= 'H-NMRE 23181t}

'H NMR (CDCl;, 400MHz) 6(ppm) 8.58 (d, J=6.04Hz, 1H), 8.36(d, J=7.72Hz, 1H), 8.14 (s, 1H), 8.08 (s,1H), 8.01

(dd, J=7.68,7.72Hz, 1H), 7.77 (d, J=5.52Hz, 1H), 7.49 (dd, J=6.80,6.20Hz, 1H), 7.25 (s, 1H), 7.129 (d,J=5.84Hz,
1H), 6.91 (d, J=5.32Hz, 1H), 5.84 (s, 1H), 5.57 (s, 1H), 2.61 (s,3H), 2.60 (s,3H)

el 3. shets (33)9] A

X AN
[ | N
~ N ~ N y
/CI dmspc, 3N NaOH " N
Ir »
F g F
| X 2-ethoxyethanol | X o o
N 120°C, 5hr NN
2 ]
L F L F 2 382 (33)

E-1)

=74 (E-1) 700mg (0.911mmol), dm3pc (1,5-t W& -1H-9 & Z-3-7}2 22 Ak 1,5-dimethyl-1H-pyrazole—-3—

carboxylic acid) 383mg (2.73mmol) 2 3N NaOH =49 0.46mL (1.37mmol) & 2-o] EA] o BF-&-of] o] 31 1209Cel| A
SAIZE s GITE, A7) HEgo] ¢ & ubg SHEEEYH 2-dEA eSS TEA7|A HEEEdEo R &3 &
THITEZ AT F715E vtauFAdACER At &ulE SHete] 4ol FES A5t 3E (33)S

620mg (58 92%) Bt} 313E (33)9] %= 'H-NMRZ 32154l ).

'H NMR (CDClg, 400MHz) 8 (ppm) 8.63 (d, J=5.84Hz, 1H), 8.11 (s, 2H), 7.41 (d, J=5.88Hz, 1H), 7.17 (d,

J=5.52Hz, 1H), 6.98 (d, J=5.12Hz, 1H), 6.60 (s, 1H), 5.86 (s, 1H), 5.45 (s, 1H), 3.14 (s, 3H), 2.65 (s, 3H), 2.61 (s,
3H), 2.32 (s, 3H)

el 4. F3HA (D-2)¢] A

N
F X
X | Pd(PPhg)s, KoCO3
| + N —_— S F
N~ THF/H,0, 80°C [
Br N~
F
(B-1) (c-2) F
(D-2)

471 FA A whel @2 F3HA (B-1) 570mg (3.587mmol), 2-H 2232l d (C-2) 0.4mL (3.0mmoD& THF 18mLel
¢ F HEHGV2EYHd 222k (200mg, 0.18mmol)S F-718kal K,CO4 (2.48g, 17.9mmoDE 10mLe] ¥+
=

i

21 S gol2 Bokska 750CN A 12413F kel elh, @oizl EFES A olAHo = 10mL 4 39 FE % v,
obdl 715 rhl g Ao B2 Axsa GulE Fuetel dojrl AR A AY A=rhE Y2 el
o]

33HE (D-2)2 520mg (7§ 90%) FAth. 335 (D-2)9 T2+= 'H NMR= g1t}

'"H NMR (CDClg, 400MHz) 6(ppm) 7.30-7.10(m, 2H), 7.86-7.85(m, 1H), 7.82-7.80(m, 1H), 7.35-7.26(m, 1H),
7.00-6.97(m, 1H)

el 5. stetE (136) Wlg vl 2 I (meridional) 7+ 59| $H4
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Ir(acac)3/140°C .
F N glycerol Fax
|
N~ NZ |4
F F
(D-2) SH8t2 (136)

Az A FE M E(glycerol, 10mL)el AAE FYst™ 30%7F wwkghs. 100mge] olglF o Eo M EY ol E

(Ir(acac)y, 0.2mmoD) ¢} 7] 333 813HE D-2(940mg, 0.6mmol)S 2L 140°Cell A 24A13F 4 = 7k shm ankghe},
S T8 § 55 #HUlste] Aqgsle] AES A & LE“LG‘“}( -Hexane)2.2 A=t} 43td e dl(Methylene
chloride) 2.2 ¢ & ZAH4g2ntE 71d3 S 23 thA] 3 AASE & 2F H Il 3A 7 A% Axsle] =) 3%

= (136)9] W8 t) &Y (meridional) 7% &2 30%°]t}.

'H NMR (CDClg, 400MHz) & (ppm) 8.0(d, J=8.24Hz, 1H), 8.31-8.27(m, 2H), 7.97(d, J=5.68Hz, 1H), 7.92(d,
J=5.32Hz, 1H), 7.87(m, 1H), 7.80-7.78(m, 2H), 7.47(d, J=5.16Hz, 1H), 7.13(m, 1H), 7.02-6.97(m, 2H), 6.33(m,
1H), 5.92(m, 1H, 5.70(s, 1H)

Ao 6. 3SHE (136) #H ol M (facial) 1% 2] $H4

Ao FP A E(glycerol,10mL)o] ZAAES FJskY 3087 2WEsEE. 100mgel ol@lfF olAlEolyEY ol E

(Ir(acac)y, 0.2mmol) ¢} 737] /3 813HE D-2(940mg, 0.6mmol)S ¥ L 180-200°Coll 4] 24417 A &= 7Fd shm] uyh
g, ¥ve 8 3 ES Hulsle] oJFete] AFAES 717 F 2w (n-Hexane) o2 AEvh v
(Methylene chloride) &2 =<1 & AL ZntE 18 v S & thA] 3H AA S & A3 HELsho] A AR AZx3E e
A=t} shstE (136)9] M 2lH] & (meridional) 7-%2] & % 20%°] tt}.

'"H NMR (CDClg, 400MHz) 6 (ppm) 8.37(d, J=8.24Hz, 1H), 7.86(m, 1H), 7.46-7.45(m, 1H), 7.13-7.09(m, 1H),
6.21(m, 1H)

Ao 7. sgHE (138) d#l Y2 (meridional) T3 2] 34

X
| =N | N
Ir(acac)3/140°C
F N glycerol F N Ir
N~ NZ |4
F F
(b-1) stere (138)

719 35HE (136)9] W tee +2 A 5L oz s th 82 30%°] T

'"H NMR (CDCl,, 400MHz) § (ppm) 8.17(s, 1H),8.08(s, 1H), 8.06(s, 1H), 7.76(d, J=5.88Hz, 1H), 7.72(d,
J=5.64Hz, 1H), 7.30(d, J=6.04, 1H), 6.91(d, J=5.52, 1H), 6.79-6.76(m, 2H), 6.31(m, 1H), 5.93(m,1H), 5.73(s, 1H),
2.51(m, 9H)

Ao 8. 33 E (138) #Hl o] M (facial) T-% 2] 34

h=]

1]

boieh e 20%0] T

Olt

F719 shgh= (136)9] #o]d 2 3 sdd o=

hin

'H NMR (CDClg, 400MHz) & (ppm) 8.14(s, 1H), 7.30(d, J=5.68Hz, 1H), 6.90(d, J=4.76Hz, 1H), 2.50(s, 3H)

_15_
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el 9. F7HAl (D-3)¢] A

/N

LS A L

7 . | N Pd(PPhs)s, KoCOg .
N~ THF/H,0, 80°C S
Br N __~
F
(B-1) (c-3) F
(D-3)

7] A wpel 4 F7HA (B-1) 570mg (3.587mmol), 2- ug+4ag (C-3) 0.4mL (3.0mmol)% THF 18mLell
el & HEHV~EAd 203 eE (200mg, 0.18mmol)< #-7kekal K,CO,4 (2.48g, 17.9mmoDE 10mLe] &/
Fof A FENE FIetar 75°Cel A 12A17F ks git), dojzl £35S ddolAH o] E 10mL & 3 F=3F th,
Rolxl f7]15S vtavlg Aol ER Xxetal §ulE T8t doxl IFES A7t A9 AEvEIg IR E
QA 33HE (D-3)E 635mg (578 90%) YAt} 3H5t& (D-3)9 +&x&

= 11 NMRZ &Hel s}l o},

'H NMR (CDClg, 400MHz) & (ppm) 8.64-8.58(m, 1H), 8.31(d, J=6.04Hz, 1H), 7.04(s, 1H), 6.94(m, 1H), 6.50(m,
1H), 3.06(s, 6H)

Ao 10, 3F3HE (142) W8 vl (meridional) 7% 2] 34

N | _N
o | ~N
Ir(acac)s/140°C Ir
F N glycerol F; N
N~ N = 3
F F
(D=3) sere (142)

29

719 shgh= (136)9] Wigly2d 72 943 a3 i o st 82 30%°It.

'H NMR (CDCl,, 400MHz) 6(ppm) 7.50(m, 1H), 7.44-7.41(m, 4H), 7.11(d, J=6.6Hz, 1H), 6.33(m, 1H), 6.22(m,
1H), 6.17(m, 1H), 6.13(m, 1H), 6.06(m, 1H), 5.89(s, 1H), 3.10(m, 18H)

A 1. §7] A - Aol A A

4 (corning) 159/cm? (1200A) ITO H2 7]#< 50mm x 50mm x 0.7mm3 7] 2 el o] AZzd o383} 54

o
E&o A ZF 5E Zof ZOJ,]— xﬂz%s} 6 308 =oF UV & AMAst] AFE3sI% T A7)

ITO & 713 A5
IDE406(¢] gl v] 22 T AL & ﬂﬂo}ﬁ EFUSE 600A FAR Ak oloA AT & FHS FEl
IDE320(°] g w] 2 5 2kA}) & SOOAA FAR Y SHAsI & 552 A o9} o] & 555 JAT &, A
7] & 55 A5l ¥3E 2EZ SDI-BH-23 95 S35 =HER 3¢E(19 5 TFRE ¥ F5F (co-

deposition)d}e] 300A o] FAE L3F=2S A3t}

I5lo] 50A T2l = 5275 (Hole Blocking Layer) S &
2} 555 A o] AR 55 AR

f
ok w
0 o
[\
(@)
(@)
>o
=
=,
lo
2

_16_
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%2 WA 52 Fxed, £7] A7 23 23 AF AY 7V (oln AFLE 4.9mA/cm?)ol M w3 3% 101cd/m?,
g §8 2.0cd/A, *%UrJL (0.171, 0.203) & Ak 5AJo] Fo gk g4 dgo] oA

T3, 7] SEE (1998 CH.Cl, ol 0.02mM F =2 34 370nme] UVE FAlste] PL 2HAEQJS #2319, 1
A= = 6ol YEhd vl 2,

T 62 x5, 33E (19 9F 441nmoll A Ao 3-8 A2 (21 6). oju PL AFE- ] ML= NTSC
A FA A CIE(x,y) : (0.144, 0.127) & 4J ).

DA 2, fr7] HA W Axpo] A%

g G4 shehE (19) Ul sekE (33)S AFEE A Alflstats, Al 13 A3 Rl whet AAlske] 7]

A7) W 242 Alzshe v,

A

=

2§7) AR e 200 whek Az 7] A W 2ol QolA, Y B D AR S4S 2ASE, 1 ARE = T

2] 100 Ubebe nps} 2y,

T 7 WA 108 FxsHA, A 29 §7] A BF AR AR A 7.5V (oW AFLE 6.9mA/cm?) ol A g 3
% 131cd/m2, 233 &8 1.9cd/A, MFE (0.169, 0.208) % +% EAJo] Fa st J A wrgo] Ao}

r°"

T
.14

, 7] 3}3HE (33)& CH,C 201] 0.02mM FE=Z HF3A 370nme UVE ZAlste] PL ~2HEHS SA3¥ 31, 1
A3 116] e el 2,

T 11S Fx&E o, 35S (33)2 443nmell A H o @3-S #2530 o] uf PL A ER] 9] A= NTSC M F 3%
Aol A CIE(x,y) : 0.144, 0.1352 4t}

DA 3. fr7] HA W Aapo] A%

k= A A 35S (19) Al 3FSHE (136)9] W2l t) @ Y(meridional) %2 AFE3F A& A 98t AAd 13 &
A gk ol wet HAAjste] 7] HAA @F AAE A &SI

A7) AN 3o e A2 7] QA BF 2ol ol BT B4 W AeE B9S2, 1 dvhe B 7y

A 100l vrepd vhe} 2

T 12 WA 158 =z, Ao 39 §7] @A HF 2xp= AF A9 9.5V (o]wf) AFLE 12.2mA/cm?) ol A g
3% 140cd/m?, &3 G5 1.1cd/A, MFE (0.214, 0.301)E &% EXo] 453k A utgo] Aojz

T3 A7) sheE (136)9] WEved 725 CH,CLel 0.02mM %2 #3814 370nme] UVE XAlste] PL 29 E
=8k ar, 1 Ay © 160 UEbd ulek 2t

it}
rulo
|

T 16S FxaE o, 33E (136)9] Wav oy 2= 441nmol A Ho @3S #=Zalitt. o] w PL A9 EH o] A
5= NTSC M A0 A CIE(x,y) : 0.145, 0. 124 =l l=

DAl 4, fr7] HA W Aapo] A%

A7) AN 4o mhek A2 7] QA B el ol BT B4 W AeE B9S2, 1 dvke B 7y

) 100 VrER i} 2o}

_17_
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T 17 WA 20 sk, AAd 49 §7] AA g 2= AH A 7.5V (o]d] AFELE 7.3mA/cm?)ol A g 3]
% 104cd/m?2, 93 &8 1.4cd/A, AT (0.193, 0.216) % £ EAJo] k3 at A urago] Aol AT},

219 F2AE W, 352 (136)2] sl PRE 438nmol A Ao) wAS BASAT. of v PL AAED ) AEE
© NTSC Az Alol A CIE(x,y) : 0.146, 0.115 & |3t}

A 5. PL ~HERS] 54

7] S (138)9] MelE @ P25 CH,CLo 0.02mM 5522 534 370nme] UVE 2Atstel PL 2 =R S 5
A ar, o1 A = 2290 YERd wpe} 2ok

uf, 33+ (138)9] wElgod 2% 440nmoll A H o @3-S #2519 t), o] u PL ~HEH o] A
#Z3E A A CIE(x,y) : 0.147, 0. 125 A ATt

26 6. PL 2FlEgle] 7

7] e (138)9] o] x5 CH,Clyell 0.02mM %2 534 370nme] UVE XAMHe] PL ~HEf1S S 3}
i, 1 ARE & 230 e ukel 2ok

238 2R W, 352 (138)2] sl PRE 440nmol A Ao) BAS BASAT. of v PL 2AED ) AEE
= NTSC A3z Al A CIE(x,y) : 0.146, 0.122 & LT},

A6 7. PL 2o E o] =7

A7) 33HE (142)9] WElg L CHZCIZOH 0.02mM FEZ &34 370nme] UVE FAlSto] PL ~2HEHS &
Qetglan, 1 AdE & 240 4% uhsf 2.

= 448nmell A Hd LF-S AEGIT) o] wj PL ~HER o] A
AT

ul, 335 (142)9] wEged +x
3 A A CIE(x,y) : 0.148, 013 =

(57) A< W9l
7% 1.
371 sheha] 12 A E = ol g F shahE:

(5814 1]

_18_
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p )lr—(x)n

7124%, A -C(R)- TE -N-o|1,

B -C(R,)- =& -N-o]H,

Ry~ Ry 445%”3i G2 QA Aloher], slolEF A7), YERY], &2l 97}, A § £ A #d C1-C20 ¢
-C20 eF=A) 7], 3 = u X3k C6-C20 oFd 7], X3 = v x| 3" C7-C20 o2 ek
0 LALFA 7], A3 == X35 C7-C20 o} L=A7], A8 Ei= v X 3+E C6-C20
gl C1-C20 ¢Zobr] 7], 2 & = v x| ghe C6-C20 ofdolr| 7] Bi= X5 i ]
= C2—C20‘]Eﬂi ﬂ 71™, Ri~R, 7 A9 ® 74 o]l A&7], RS Ry, Ry9F Rg2> M2 Ad o] 2344 H=
Exshd vha vg, 23hE EE BXsE HEHE aeE 4,

_No
40
ot D9

3T 2.

A1de] oM, A7) X7} olAEHolAE Y| o] E(acetylacetonate:  acac), HAIZFQ FEOAELUCE
(hexafluoroacetylacetonate: hfacac), ¥ Z2] o] E(picolinate : pic), A& Aol d g] = (salicylanilide :sal), A E=HI=
29 o] E (quinolinecarboxylate: quin), 8-3}°]=3A]F] =gl o] E(8-hydroxyquinolinate: hquin), L-2EZH(L-
proline: L-pro), 1,5-t/HE-3-g g7} 2 &2 g o] E(1,5-dimethyl-3-pyrazolecarboxylate: dm3pc), ©]Flo}A&o}
M EY o] E(imineacetylacetonate :imineacac), T]¥lZ Y E(dibenzoylmethane: dbm), EH|Ed}HE A Elr] 2 vjo] E
(tetrametyl heptandionate: tmd), 1-(2-38}o] =& A #d) ¥]2}Z&d| o] E (1-(2-hydoxyphenyl) pyrazolate: oppz), ¥4
3 2} Z(phenylpyrazole, ppz) & o] 013 o2 XE AUx = AL E4 o7 5l o|gF 33HE,

37T 3.

A1l i, 471 AZF -C(Ry)~- Hx= -N-CJAL Ry, Ry, Ry 7F F&0] 3L, Ry e, WR7], v FA]7], o] 22227,
HELA 7], A A 7], gudoln| 7], feldetn| 7], sE2d7], dd7|FodA d8e dxFA71F (Electron
donating group)°|™, B7} -C(R,)- H= -N-°]iL, R;, Rs, R, & T4, L Ao, UERY], BEA rE EfE
2HE7|7} X 3td WA, EEF o 2uE ]| Fo A Aele dxd7] 15 (Electron withdrawing group)?l A& &

2 o= ol F k=

"

AT 4.

ALl Aol A, 7] shgHEo] a7 steha] 28 BAIH = As SR o oldlw IHehe.

_19_
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~
o by P

BNH %, A7 -C(R)- & -N-°]aL R, Ry, Ry7F B 40|31, R
A71, Wl S A7), deld o] ], g ot ], JEeH7], 9 B 254 715 (Electron donating
group)°|™, B7} ~C(Ry)~ H1= -N-°]3L, R5, R, Ry M2 FHAORE 4, =i, Aohwr], HERY], 84 B EF
A

2]
H
220 2udr]7h A SHE A, EET o g7 Fol A Aee AFH

)

i)
v
N

% (Electron withdrawing group)®] i,

X7} obA E o} Al E Y| o] E (acetylacetonate: acac), MNAL=EF 2 2 olA| E | o] E(hexafluoroacetylacetonate: hfacac), 3
=& v o] E(picolinate : pic), 28] A old 8] = (salicylanilide :sal), =@ 7222 g o] E(quinolinecarboxylate: quin),
8-3lo] == A 7 =& v o] E(8-hydroxyquinolinate: hquin), L-==%(L-proline: L-pro), 1,5-tHd-3-gg}&712 5
A # o] E(1,5-dimethyl-3-pyrazolecarboxylate: dm3pc), olFlol A Eol A EY|o] E
(imineacetylacetonate :imineacac), Tl¥lZ | ek(dibenzoylmethane: dbm), HEZHEZAEIT] 9 H|o]E (tetrametyl
heptandionate: tmd), 1-(2-3fo]=2A1HYd) FgE=do]E (1-(2-hydoxyphenyl) pyrazolate: oppz), dH <3 &=
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