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88141

AT 2

A1 el §helA,

A7) WS % 52 #Hd(phenyl), WX (naphthyl), H]#d(biphenyl), E#|d(terphenyl), #Hwd=ud

(phenanthrenyl)& ¥3}sl= Zo] EAQ ¢34 T 2E 53,

A7% 3
Al 1 gl ojA,
A7) old e IaF 2L JYdA(pyridinyl), ¥ U (bipyridinyl), FAE=HL(quinolinyl), °o]&F =

o
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A1 el §helA,
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C1~C20¢] o}AId (alkenyl), C1~C209 <ZAd(alkynyl), C1~C209] < A](alkoxy) &= (1~C209 <44d2™
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Al 5 el 3loiA,

A7) wrekE a0 F 548 #d(phenyl), YWZHE (naphthyl), ¥ d(biphenyl), El# Y (terphenyl), #|\d2zd
(phenanthrenyl)S ¥38tel= Ao 54 F71dALF A},

A8 7
A 5 ol QlojA,

71 oldag] I E3e JEdd(pyridinyl), HI DA (bipyridinyl), FAEHAY(quinolinyl), o]AaF=
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DS X3ste Aol 53U FrI-AALF A},
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Al 5 gl QJojA],

A7) wEks o5 B2 9 A7) olday au B AFAl= C1-C209] oFH(aryl), C1~C209] € (alkyl),
C1~C209] o}AId (alkenyl), C1~C209 <ZAd(alkynyl), C1~C209] <ZA](alkoxy) = (1~C209 <4123
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A3g A2}

O

AT™ 9

Al 58l glel A,

A7) HFEAZo A7) Qg SAE §3tEo] 1~10wthE X EE wFEAZE 2yl Ay wafE A= 2o
1~10wt%%l EHEE Z g3z Zo]l 54 FrdASF A},

_8_



[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

[0007]

[0008]

[0009]

[0010]

SIHSd 10-2011-0117513

AT 10

37 WFEAT ol RS AR FES

47 AAGEET A7) Al 2 AF Abelo] 1A AR FYFS ETFHE Aol 5P FI1AALFLA,

Y FAE A L oF AgSE AUAALGAEA] B Holth, mrk pAHow, ¥
gal7} s waHEgel Hold B FAE B W olE walo] olFolAr 7)1 AR LA

l‘i‘i o
% rlo

v F 7] =

H BAEAY gi@ el wet T A7 42 dEEALaAte] .7 %EHQF’— A, olHg FHHEAA
A} ZF sty EA f7]dF o] . =(organic light emitting diode: OLED)#til% &&= f7)dA W SA2xte 7%
o] W SLEE WSt glom, ojn oY AlA|FEe] Laxd v At

71 A 7 A2Ae= A FY ASEH) S A T AS(ET) Abolol FAE TR EAT HEE T
St Ao} GFo] S olF ¥ AEIHA WS U= aAon. EkrE 2 & & d=(flexible) ¥
71 Helx 2xE P4 5 AdS W ol w2 At (10velsl) Fsol rheekal, Hgk d¥® ARTE
AL Aol Aut. FUIHALFAAE Asts BG4S ] AR

(1) HA, FH71F Yol AF-"-2AFo]=(indium tin oxide; 1T0)¢} 2& EZE Z&3le] Y= (anode)S &
cheia=

(2) 7] &= ol AEFFSF UL hole injecting layer)S A&t ATFATS F& 317] 3 1-12
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X € (naphthyl), W]#d(biphenyl), B3| < (terphenyl), H2ald

A7) oldag aF E4EL ¥ydAd(pyridinyl), ¥
HA(isoquinolinyl), FA=ZAAY (quinoxalinyl), €I
DS EFste Zo] 5H ol

=

g (bipyridinyl), FA&=HL(quinolinyl), °laF=
129]dd (terpyridinyl), ¥d2EH Y (phenanthroliny

A7) g OF B 9 A7) oldagl aF EF XFAlE C1-C209 ok (aryl), C1-C209] < (alkyl),
C1~C209] o}AId (alkenyl), C1~C209] <ZAd(alkynyl), C1~C209] <=FA](alkoxy) HE+¥ (1~C209] <«ZAH
(alkylsilyl), H'92 < (Phenylsilyl), @E(halogen), Ao}=(cyano) =X HAEEE= Aol EFo|t}.
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(phenanthrenyl)& 23sk= Zo] 5o},
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AF7] 2-(3-Bromo-phenyl)-naphthaleneS o}#] e} & wh-&-2l10] ofa) A H T},

1511-_9_}\1 1

Br l
O Pd(pphs)s, K2COs, toluene

§
O THF, Water

Br
B(OH), O

TAAoR, 250 mL 27 =8}~ (2-neck flask)ol naphthalene boronic acid (2.0 g, 11.6 mmol), 1-iodo-3-
bromo-benzene (3.3 g, 11.6 mmol), Pd(pph3)4 3mol%, K2C03 (4.8 g, 34.8 mmol)E ¥ THF 40 mL, Water 40
mL, toluene 20mLE *Qlt}. o] % 24 A7+ F<¢t BF(reflux), wWH(stir)AZIt}. ¥HFH F toluene, THF
& A4EHEIAL silica—gel S ©]83F short colums Zof oz A|7it}, Axbd 48 7 FH3EA 2-(3-

Bromo—pheny!)-naphthalenes 4 ltt.

2. phenyl-naphthalene boronic acid =9 #A|=*

A}7] phenyl-naphthalene boronic acid Fr=AE ol#fje} e W

(HO)B O
1. n-BuLi, B(Oi-pr)s

C
O 2. 3N HCl O

TFAAo R, 250 mL 27 ZTF~F(2-neck flask)olA 2-(3-Bromo-phenyl)-naphthalene (4.0 g, 14.1 mmol)Z
diethyl etherell =<lt}. o]% -70C® WZFA7]aL, n-BuLi (1.6 M) 22 mLE 3] Z&lgct. o] 37

FoF wukA)7]aL, tri-(isopropyl)-borate (5.3 g, 28.2 mmol)S Yo}, 3A17F &, 3N HC1S YL 1A A

1>
Do
2
lo
%

o
oX,
(i
i

H-o 219

= WHAZIY, ¥ke £8 5 diethyl ether® 7 =731 ]33] phenyl-naphthalene boronic acid
EAE 4.

3. 3-(3-Naphthalen-2-yl-phenyl)-9H-carbazole2] #|%
4}7] 3-(3-Naphthalen-2-y1-phenyl)-9H-carbazoleS ofe¢} & wh-3-2130] o) A F).

E]l-_Q_}JS

{HO-B
~' > 998
Pd{pphs)s, KaCO3, taluene
O O ) O THF, Water O
RS .

TAReR, 250 mL 27 Z82~F(2-neck flask)oll 3-Bromo-9H-carbazole (4.0 g, 16.3 mmol), phenyl-
naphthalene boronic acid (4.0 g, 16.3 mmol), Pd(pph3)4 3mol%, K2C03 (6.8 g, 48.9 mmol)E L THF 40
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ml, Water 40 mL, toluene 20 mLE =<Ith. o]F 24 A7 B¢t 37 wyk A7y, ¥h&E8 & THF, toluene
S 7AEF3FA silica—gelS ©]83F9] short column & ZHo] o3 A

(3-Naphthalen-2-yl-phenyl)-9H-carbazoleS L At}.

E
or
£
&
)
O
<
tlo
o
2
olN
=il
ol
ol
£
¥

4. 9-(3-Bromo—phenyl)-9H-carbazole?] A%
471 9-(3-Bromo-phenyl )-9H-carbazoled o}& e} & wh&-2l40] o A H T},

HO 214

f

TAFo R, 250 mL 27 ZEF2=F(2-neck flask)ol carbazole (4.0 g, 23.9 mmol), 1-bromo-4-iodo-benzene
(6.8 g, 23.9 mmol), Cu powder (4.6 g,71.7 mmol), K2CO3 (9.9 g, 71.7 mmol)E Y3 DMF 200 mL= =9It}.
O] %, 24X+ FF BF, wk AIZITE, WESF R F DIFS AYSFSIA silica—gelS ©]83Fe] short columns
Aol A3 AIYE. Add SN 79 S7F31o] methylenechloride/P.E ether (petroleum ether)-g&wiolA |2
ettt

5. 9-(4-Bromo-phenyl)-9H-carbazoled] A%
*}7] 9-(4-Bromo-phenyl)-9H-carbazole2 o}9} & wk-S-2]50] o)) A wT).

1511"9‘}\]5

TAAeR, 250 mL 27 ZTF~F(2-neck flask)ol carbazole (4.0 g, 23.9 mmol), 1-bromo-4-iodo-benzene
(6.8 g, 23.9 mmol), Cu powder (4.6 g 71.7 mmol), K2C03 (9.9 g, 71.7 mmol)E @il DMF 200 mL® =<lt}.
o] F, 24413 ot 35, Wk AIZIG 3 & DWFS 7Zer=F38ta silica—gelS ©] 838+ short columm<
Aol o3k A7t oAatE §AS et %Tro}oi methylenechloride/P.E ether §wfellA A4 a3t

6. 9-(3-Bromo—phenyl)-9H-carbazole boronic aicd =A< A=

A}7] 9-(3-Bromo-phenyl)-9H-carbazole boronic aicd =4+ ofefjel 7S whe-2l60] &) A=),

HLo Al

- B(CH),
Q/ 1. n-BuLi, B(Oi-pr)s

N

TAAFo R, 250 mL 27 Z8+2=F(2-neck flask)olA] 9-(3-Bromo—-phenyl)-9H-carbazole (4.0 g, 12.4 mmol)Z
diethyl etherol] =<lt}. o]F, -70C= YWYZHA)7]3L, n-BuLi (1.6 M) 19 mLE HH3] As}sit}t. o|&, 3A|7F
Zot wHkA|Z71aL, tri-(isopropyl)-borate (5.3 g, 28.2 mmol)S Yol&tl. 3A)7F & 3N HC1S 21 1A% A
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= aRbAIY. vk TR

diethyl ether® #¢t ZHslm J78te] 9-(3-Bromo-phenyl)-9H-carbazole

it
ne
32
£

boronic aicd =4

7. 9-(4-Bromo-phenyl)-9H-carbazole boronic acid =A< A=
A}7] 9-(4-Bromo-phenyl)-9H-carbazole boronic acid F =A== ofgje} & wk&-2A70] &) A=t

wLo A7

Br B(OH)>

1. n-BuLi, B(Oi-pr)s
2. 3N HCl

TFAAo R, 250 mL 27 ZT~F(2-neck flask)ol A 9-(4-Bromo-phenyl)-9H-carbazole (4.0 g, 12.4 mmol)=
diethyl etherell =<lt}. o]% -70C® WZFA7]aL, n-BulLi (1.6 M) 19 mLE 3] Z&}gct. o] 347
Zot wHkA|Z71aL, tri-(isopropyl)-borate (5.3 g, 28.2 mmol)S Yol&th. 3A)17F & 3N HC1S 21 1A A
T gAY, Bk FE %, diethyl ether® %Y 73t oJ33ke] 9-(4-Bromo-phenyl)-9H-carbazole

boronic aicd F=AE AAUAT}.

8. 9-(3'-Bromo-biphenyl-3-yl)-9H-carbazole®] #|%
2+7] 9-(3'-Bromo-biphenyl-3-y1)-9H-carbazole> o}z ¢} 7+ wk-g-28q] ol A w ).

E]l-_g_}dg

ol ot 1]
B{CH)z |
Q/ Pd{pphals, K2CC4, toluene O
M ar THF, Water

TAFoRE, 250 mL 27 ZEF2F(2-neck flask)ol 9-(3-Bromo-phenyl)-9H-carbazole boronic aicd F%=A|
(4.0 g, 11.0 mmol), 1-iodo—-3-bromo-benzene (3.1 g,11.0 mmol), Pd(pph3)4 3mol%, K2C03 (4.6 g, 33.0
mmol)E il THF 40 nmL, Water 40 mL, toluene 20 mL& It} ©]F 24 A|ZF F2F 87, wgk A|ZIth, wkg
3 5 THF, toluened #U=FH3FaL silica—gel S ©]8€3t9] short column & Zo] o3} A7}, oy &N
S 7t 573+ methylenechloride/P.E ether &wol|A A3} T},

9. 9-(3'-Carbazol-9-yl-biphenyl-3-y1)-3-(3-naphthalen-2-yl-phenyl )-9H-carbazole®] A%

71 FskA7e]  PH-112  EAl" 9-(3'-Carbazol-9-yl-biphenyl-3-yl1)-3-(3-naphthalen-2-y1-pheny!)-9H-
carbazole o}ge} 2 Wk-S-290] ol&] =T,
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[0133]

[0134]
[0135]

[0136]
[0137]
[0138]

[0139]

[0140]
[0141]

[0142]
[0143]

[0144]

[0145]

[0146]
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uko Alg
H
¢ )
« 12
O Pd{CAC)s, P-Butyl)s, Na*tBuCr
N o toluene

o sWqte
O

TFAHeRE, 250 mL 27 Z8F2~=(2-neck flask)ol 9-(3'-Bromo-biphenyl-3-y1)-9H-carbazole (2.0 g, 5.2
mmol), 3-(3-Naphthalen-2-yl-phenyl)-9H-carbazole (1.9 g, 5.2 mmol), Pd(0OAc)2 3mol%, P(t-Butyl)3 6mol%,
NattBuO- (999 mg, 10.4mmol)E 3L toluene 200 mLE Qlth. o] %, 24 A|ZF g2t 37, wwk A7tk vhg
85 ¥ tolueneS #UYZF3IAL silica—gel S ©]8€3}9 short columng Ao o3}k A7t} ozty NS 749

Z53}o] methylenechloride/P.E ether &ujol A AZAA IS},

LA of|2
1. 2-(3-Bromo-phenyl)-naphthalene®] #|Z
A+7] 2-(3-Bromo-phenyl )-naphthalene o}gfje} 7S wk3-21100] o A H ).

322110

o

Br
l Pd(pphs)as, K2COs, toluene ‘
$
O THF, Water
Br O

B(OH)»

TFAAeR, 250 mL 27 =8}~ (2-neck flask)ol naphthalene boronic acid (2.0 g, 11.6 mmol), 1-iodo-3-
bromo-benzene (3.3 g, 11.6 mmol), Pd(pph3)4 3mol%, K2C03 (4.8 g, 34.8 mmol)E ¥ THF 40 mL, Water 40
mL, toluene 20mLE *Qlt}. o] % 24 A7+ F<t BF(reflux), wWH(stir)AZIt}h. ¥HSFH ¥ toluene, THF
& A4EFEIAL silica—gel & ©]83F short colums Zof oz A|7it}, Axhed 948 7 FHsE 2-(3-

Bromo—pheny!)-naphthalenes 4 tt.

2. phenyl-naphthalene boronic acid =9 A=
A}7] phenyl-naphthalene boronic acid =4+ ofgfjel 2L whe-2l110)] o3& A w ).

9g 211

Br

2. 3N HCl

TFAHeRE, 250 mL 27 ZgF2=F(2-neck flask)olA 2-(3-Bromo-phenyl)-naphthalene (4.0 g, 14.1 mmol)Z

® e
1. n-BuLi, B(Oi-pr)3
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[0147]
[0148]

[0149]

[0150]
[0151]

[0152]
[0153]

[0154]

[0155]

[0156]

[0157]

[0158]
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diethyl etherel eIt} o]% -70C=E WZA7]aL, n-Buli (1.6 M) 22 mLE 3| Falst}. o], 34

ZoF wukA)7]aL, tri-(isopropyl)-borate (5.3 g, 28.2 mmol)S o]}, 3A]7F 3, 3N HC1S a1 1A|%F

T a¥kx Itk bke 28 3 diethyl ether® 7H¢} Z7F8lm o35} phenyl-naphthalene boronic acid
EAE A

do ol A

3. 3-(3-Naphthalen-2-yl-phenyl)-9H-carbazole2] #|Z
#4}7] 3-(3-Naphthalen-2-yl-phenyl)-9H-carbazole2 o}gje} #Z& uk-$-2]120] <& Al F T},

98212

(HC)LB
§ i =0,
N
Pd{pphsla, KaC03, toluene
N
O THF, Water O
Br !

TAFoR, 250 mL 27 Z82F(2-neck flask)oll 3-Bromo-9H-carbazole (4.0 g, 16.3 mmol), phenyl-
naphthalene boronic acid (4.0 g, 16.3 mmol), Pd(pph3)4 3mol%, K2C03 (6.8 g, 48.9 mmol)E gL THF 40
mL, Water 40 mL, toluene 20 mLZ *5<QIt}. o] F 24 A7k &¢t &5, wwk A7k, WHeF8 3 THF, toluene
S AYSHIIAL silica—gel S ©]83}o] short column & ZAol o3 A, AE NS 7 F7/Fdhe] 3-

(3-Naphthalen—-2-y1-phenyl)-9H-carbazoleS LAT}.

4. 9-(3-Bromo-phenyl)-9H-carbazole?] #|%
7] 9-(3-Bromo—phenyl)-9H-carbazole< oldlo} 7S Hk-g-2]130] 23 A E ).

E]_]_-_Q_}\] 13

f

TAAeR, 250 mL 27 ZTF~F(2-neck flask)ol carbazole (4.0 g, 23.9 mmol), 1-bromo-4-iodo-benzene
(6.8 g, 23.9 mmol), Cu powder (4.6 g,71.7 mmol), K2C03 (9.9 g, 71.7 mmol)E ¥3L DMF 200 mLZ =5<lt}.
o]F 2447 HotF 3kH, Wyl AT, wrSEg T DIFE ZUEHFSEaL silica—gel S ©]838] short columns
ol oJ3} ANTh, oJ3d gAS 79t F73le] methylenechloride/P.E ether(petroleum ether)-&wjolx =12
A=

5. 9-(4-Bromo-phenyl)-9H-carbazole®] A=

471 9-(4-Bromo-phenyl )-9H-carbazoled o}efj e} 78 k321140 s A H T},
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[0159]

[0160]
[0161]

[0162]
[0163]

[0164]

[0165]
[0166]

[0167]
[0168]

[0169]

[0170]
[0171]

[0172]
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TAAeR, 250 mL 27 ZTF~F(2-neck flask)ol carbazole (4.0 g, 23.9 mmol), 1-bromo-4-iodo-benzene
(6.8 g, 23.9 mmol), Cu powder (4.6 g,71.7 mmol), K2C03 (9.9 g, 71.7 mmol)Z 3L DMF 200 mLE 5¢lt}.
o]F 24A17F FoF BF, Wyl AT, 9SEE B DS FUEHH silica—gel S ©]-83te] short columns
Aol o3} AFIth, oty gNS 7k F7F3}o] methylenechloride/P.E ether -&®joll A 21243},

6. 9-(3-Bromo—phenyl)-9H-carbazole boronic aicd =A< A=
A}7] 9-(3-Bromo-phenyl)-9H-carbazole boronic aicd =A== ofgje} & wh&-2150] o3 FAdH T},

HES-2115

- B(CH),
Q/ 1. n-BuLi, B(Oi-pr)s

N

TAAFo R, 250 mL 27 Z8+2=F(2-neck flask)olA] 9-(3-Bromo-phenyl)-9H-carbazole (4.0 g, 12.4 mmol)Z
diethyl etherol ¢t} o]%F -70C=Z ¥ztAl7]aL, n-BuLi (1.6 M) 19 mLS HH3 Hsseh. o] %, 3Azt
BoF WWA]Z]aL, tri-(isopropyl)-borate (5.3 g, 28.2 mmol)& ¥olFt}. 3AIZF % 3N HCIE ¥ 1A A
T owkAIh ®bE EFR $F, diethyl etherg& T S/t o #Hste] 9-(3-Bromo—phenyl)-9H-carbazole

boronic aicd F=AE AAUAT}.

7. 9-(4-Bromo—phenyl)-9H-carbazole boronic acid =] Az
AF7] 9-(4-Bromo-phenyl)-9H-carbazole boronic acid =A== ofgje 2o wk$-21169 o) AT},

0 1Y

Br B(OH)2

1. n-BuLi, B(Oi-pr)s
2. 3N HCl

TAAoR, 250 mL 27 ZT2~F(2-neck flask)olA] 9-(4-Bromo-phenyl)-9H-carbazole (4.0 g, 12.4 mmol)Z
diethyl etherdl %9lt}, o]% -70C=E WZA7]aL, n-BulLi (1.6 M) 19 mLE 3] Z&lsict. o]F 343
ZoF wWHkA|7)aL, tri-(isopropyl)-borate (5.3 g, 28.2 mmol)& Yol&=t}. 3417k 3 3N HC1S ¥ 147 A
= wAZIeh, vk F8 F, diethyl ether® 7%t F#/3ka o338k 9-(4-Bromo-phenyl)-9H-carbazole

boronic aicd F=AE AUt

8. 9-(3'-Bromo-biphenyl-4-y1)-9H-carbazole®] #|Z
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[0173]

[0174]

[0175]
[0176]

[0177]

[0178]

[0179]

[0180]
[0181]

[0182]

[0183]

[0184]
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+7] 9-(3'-Bromo-biphenyl-4-yl)-9H-carbazole o}&|e} & wH-g-2]17<) & T A},

E]_]_-_Q_}\] 17

Br
B(OH), O
Pd(ppha)s, KaCCa, toluene O
M THF, Water

TAMeR, 250 nL 27 F¥F~A(2-neck flask)oll 9-(4-Bromo-phenyl)-9H-carbazole boronic aicd f+:A
(4.0 g, 11.0 mmol), 1-iodo-3-bromo-benzene (3.1 g,11.0 mmol), Pd(pph3)4 3mol%, K203 (4.6 g, 33.0
mmol)E 23 THF 40 mL, Water 40 mL, toluene 20 mLE <Qt}. o]F, 24 A7k E<F &7, Wyl N7th, wk-e
ol
ol

T3 % THF, tolueneS ZAUSH3IIL silica—gel S ©]€3}e] short column & Zo] o3} A7}, ofztd &
S 7t S8k methylenechloride/P.E ether &viell A A3}t

9. 9-(4'-Carbazol-9-yl-biphenyl-3-y1)-3-(3-naphthalen-2-yl-phenyl )-9H-carbazole2] A%

7] slErA7e]l PH-230.2 HEA]E 9-(4'-Carbazol-9-yl-biphenyl-3-yl1)-3-(3-naphthalen-2-y1-phenyl)-9H-
carbazole olzle} & wH-3-2]180l <ol A wT).

E]_]_-_Q_}\] 18

H

o8 g
D Pd{CAC), Pit-Butyl)s, Na'tBuor
O + O toluene
% >
O O-G

TFAHeRE, 250 mL 27+ Z8F2~=(2-neck flask)ol 9-(3'-Bromo-biphenyl-4-y1)-9H-carbazole (2.0 g, 5.2
mmol), 3-(3-Naphthalen-2-yl-phenyl)-9H-carbazole (1.9 g, 5.2 mmol), Pd(0OAc)2 3mol%, P(t-Butyl)3 6mol%,
NattBuO- (999 mg, 10.4mmol)Z YL toluene 200 mLE oIt} o]F 24 A7+ FoF &7 uwk A7, wk$

232 % toluened ZYZEFH ol silica—gelS ©]€3t9] short colume Zo] o3 At} oy gHS 74k
Z53}o] methylenechloride/P.E ether &ujol A AZAA IS},

ojsh, A7 & el 4 IXE =dE& of&ste] AR AE AFtehs APl ® dRd2E
ol 2wl o3 91 IAE &4 Y o|F o] &% YA F LA S vl ARt
A3l

713 el QIE-"E-ZAR=(1T0) 52 g WAl 3mm X 3mm 7|7 S =% AEdst & AR, 7] 110
= Al 5000rpme. 2 PEDOTS 500A A ES] FAZ 3€3 3 Hot platedA] 308 AL 7Ax3st), o]F A7) &
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[0185]

[0186]

[0187]

[0188]

[0189]
[0190]

[0191]
[0192]

[0193]
[0194]
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sHal4o] A PH-112 BAE 9% EAE EHE Toluene £719 lwt%7b HES &3d F A4 =fE
Ir(phg)2(acac)E &3f%l PH-119] &9 7wth H7beto] RFEAT §A& A=xaglet. 47 TFELT &
S 1500rpme. 2 23 FEERe] oF 400A 9] FAZ BFEASE AFET. ol F 1X10-6 torrs FAEHE W
Aol &7 F TPBI(300A), LiF(10A), AI(1000 A)9] =AM E AFgos 2xg ¢Adstath. axbe] 54
obefl 1ol vERASATE.

flo ol 1 U

/\164012

717k 2ol QF-D-FALo] =(1T0)59] 43 WA o] 3m X 3mm 7|7} H =S 5
S 7ol 5000rpm.Z PEDOTS 500A A =] F7 2 ¥ e & Hot platedlAl 30 AE 7z}, o]F A7
%] il

|
shal4o) A PH-230.2 RAHE UY T2E 4SS Toluene %HH/] Wwte’t Y52 838 & 40 THE
Ir(phg)2(acac) S &all¥ PH-119 ®M9] 7wth H7lste] WP EAS RS A F&Tt. A7) dFEAS &
< 1500rpmo. 2 23 ¥ ste] oF 400A 9 FAR %@T% xﬂ&o%ﬁi\i}. o] 1X10-6 torrZ FAetE 2

Ao $7 ¥ TPBI(300A), LiF(10A), AI(1000 A)e] A2 AF5Tgoz 2xE AR, 2x9] A
obg] Flol ettt

o}714, PEDOT+= sb7] 8}8h48-1, Ir(phq)2(acac) 3sh7] 3+8h28-2, TPBI= 3}7] 8}8halg-3o.2 7hzk HAE
o}

3 IZ-SI—N 8-1

QO O Q O

S WEN A

* %

s\ [ ST,

3 IZ-SI—N 8-92

7\
ateYa
//Ir\N/ A\

et Al 2 Adddze] AgdaE of #lel vEhhit
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