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A
Ry O Rs
N
R{ 2 ¥
7] Aol A,

Ri-R; 2 RsRe] 913 A& AAFo 5 & 6-9 n8l5 AT =

RiRs & sty o)A F, CFonrr, OCiFon1 2 OCFX (¢17]14, n = 1-6 ¥ X = H, Cl %+ Br)olA 4
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24
373 1
AHA
A7 12
2HA
7% 13
AHA
AT 14

Lol ¥ 1o BogA 1-a WA 1-m E 1-q WA 1-ve 7]olA Aese=
Ir(L)s, 3+e2] 59 mer-Ir(L); 2 219 ZFolA AEE = 3}t S 2t 35hE.

<z}t >
Re Rs Rl\ Ra
A
3 Oy
N
R{ /R
<i 1>
%% A |Rf| Ry | Rs [Ry{Rs| Rg Ry |Rg| 384
i-a | C |H |H CF; | H | H |H H H| 4
1-b C |H |H CF, H H |H F H 4
1-¢ C |H |H CF; | H F |H H H 4
1-d C |H |H H H F |H H H 4
l-e C |H |H CF;y H H | CF, H H 4
1-f C|H |H H H H |CF3 H H 4
1-g C |H {H H H H |H F H 4
1-h C |Cl |H CF4 H H |H H H 4
1-i C |H |H CF3 H H |H OCH; | H 4
14 C |H {H CF; H H |F H H 4
1-k C |H |H NO, | H H |CF; H H 4
11 | ¢ |H |H CF; | H | H|H OCF; {H| 4
lm | N |- |CF |H H|H|H F H| 4
1-q C |H |H CF, H H [OCH; |H H 4
1r C |H |OCH3y |H H H |H CF; H 4
1-s C |H |[H H H F |H F H 4 ,
5 =
1-t C (H |H CFy H H |F H F 5
1-u C |H |H CF3 H F |H F H 5
v | C |H |H CF; | H | H |H F H| 5
A7 15
A1A]
AT% 16

Lol & 1o BoJx 1-a WA 1-m 2 1-q WA 1-ve] 7]o|A] Aes
Ir(L)s, 384 59 mer-Ir(L); 2 19 ZgolA AEiEE= 38k S
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F71 AR A,

<z}et2] >

Rg Rs Rl\ RZ
A
s Oy
N
R{ 2 ¥

< 1>

B#eE | A |Ri| Ry | R3 [R4{Rs| Rg | Ry [Rg| 3tsh4
1-a C |H |H CF3 H H |H H H 4
1-b C |H |H CF, H H |H F H 4
1-¢c’ C |H |H CF3 H F |H H H 4
1-d C |H |H H H F |H H H 4
1« | C |H |H CF; | H | H |[CF; |H H| 4
1-f C |H |{H H H H | CF, H H 4
1-g C |H |H H H H |H F H 4
1-h C |Cl |H CF5 H H |H H H 4
i | c|u |H CF; | H | H |H OCH; | H | 4
14 c |H |H CF; | H | H |F H H| 4
1k | ¢ |H |H No, | H | H |[cR, |H H| 4
11 | ¢ |H |H CF; |H | H |H OCF; | H| 4
Im | N |- |CF |H H|HI|H F H| 4
1-q C|H |H CF,y H H [OCH; |H H 4
1 C H [OCH3 |H H H H CFq H 4
1-s C |H |H H H F |H F H 4]

57(

1-t C |H |H CF3 H H |F H F 5
lm | C |H |H CF; | H| F |H F H| 5
1-v C {H|H CF; H H |H F H 5
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SES36] 10-0838010

7] & # oF

1?__‘1—13:]0 Ho

g FFe=s ddydd, Addend B ddAsds 2t oldE (11D A7dd e #d A
ojltt. ¥ WHE L &ATo] AV Ir(I1D F=s E3ehs dAak FAld #3k Zojtt

aEdels T

PE dolesst g, L PESe 47 A% 47k ge v R A% g
of EATG olHW wE
£

AN, §7 BAFL 2 A9 A7 AEF Aolel 7194 A, A7) BF F5

o
9] Bt o2 FFEIdolojA "ol MY HEFTES THE F A gk AV §Y1 4TS W) HET
of AXA 77k 7bE W AFEHRAY W] HWEFTES Tk FE wEg
A vole=dA EA ARoRA f7] AV SFES o)fete AL FAojt. PEZH, HolrolE
A 2 Zee §FEAVE AdEs Jepdtn A vk, BEA 24 FRAVE 48 EW 4
[Friend et al., "= E3] 5,247,190, Heeger et al., "= £3] 5,408,109, and Nakano et al., Published
European Patent Application 443 861] ]NMElﬂﬂ—Q] A7 3gEEA = o] gEo] g}, 8-3=
|

SAFAEdeIEY 37h F& o, 53 dFugde HBe] dE 5W Y [Tang et al., WF 53
5,552,6781°l 7AAE wie} o] Av|arH TR FHEA o] LH o] g}

W29 (Burrows) ¥ E< (Thompson)©] fac-Ed]2=(2-dduglel)olg]Fo] 7] FiE A &4 diEo
24 o]g4d 4 Ju= AL BT, [Appl. Phys. Lett. 1999, 75, 4] A% olet o] FHE

Edd AT o Aoyt do. 5EL2 ¢ vl 8430 facE=[2-(4',5'-HEFeRdAd JEd-
C‘ Nlelg]&(I1D) o2 =>d ZI(N-vd 7l28E)9 FXE B,  [Polymer Preprints 2000, 41 (1),
770.1

o4 1
LU L LY,

A7) Aol

x=0E=1,vy=0,1%E=2 HL2z=0E= 1Y, G x=0%=y+z=0°3, y=2¥9 u z=00°]3L;

e A Y0 mE @e elgtseln, ddvleld, Adveng i ddgEdel o, W L] @
-

9w, yiz = 2013, L'o] FAH P9 o), 2 = 00]ar;
s, AdeevY EE SdelEee] ofy

U, U9 L AR SgsAY delgta, U, L 2 L 24k a7 ety 18 g

Rs Rs Rq\ Ry
A
. N
N
R 2 ¥
&7] Al A,



<18>

<19>

<20>

21>

<22>

<23>

<24>

<25>

<26>

<L27>

<28>

<29>

<30>

<94>

=553 10-0838010
Ri-Ry 2 RRe2] 13 A& AAHo] 5 = 6 125 AT = i,
RiRs & st o2 F, CFaur, OCFaws % OCFX (93714, n = 1-6 2 X = H, Cl ¥+ Breh)elA Hdeear,
A=C XEe Nojr, w A =Nd wj, Ry gltt.

AAFelA, 2 EEE A7) Ir(I1D) 3FehEo] Alxs ;e 2 oHd
A

=
FoAdT stehEel a4 Aok, AT = sty sk

rT,‘E
i,
¥
i)
i
o
Ak
0

54 11

71 AelM, A SRR 7] B Tell M Aeld A 2,

Rov= HolT}.

B}pa] 111

71 Aol A, R Ry 5 3k o2 F, CFour, 0C, For 2 OCFX (4714, n = 1-6 2 X = H, Cl ¥+ Brdd)o

A deE A,
Ry Holt}.

Ad-s1ge, Ad-sIr e 2 Ad-FAEd A B A4F Hde] Y Ao oFHy k. e, B
A9 w=Ael AL @G BN 7% Aotk

U AAEGelM = 2 22 A7) Ir(T1D stk 3 47] Ir(T1D) sph=e] 29=s I8k sty o]
WEse e 171 AA A B3 Aoy,

o) x188 g, "sEolgte gojE YA ow EE el W std] EEld £ g A2 749
AR o]Foxl AVA R A & EAES gugtt. "Ri=ge fole 35 o9 wie] Tl
FAE 22, o] EE YAE nigitt. WALE AMEE ujo] "FE'olgke §oj& Sl oY w5 o Y
shuf ol de] Ezt=E Zte SRMES ouigtt. "'dEhe folE IrEe] AFE, f7] sEE ue a1He
284 £ ZE o Y= udltt, "4 (facial)"S, 3 MY "a"v]Eo] EF AHI, = swAY 3
Hol wAgoA 8 WA 7]sted aldS Zte FE, Mashe] 3 o|HAAE ow|ett. "2 (meridiona

oA @ Fol U 39wl ogaha ke Ae B oulaAE @tk W, AR R 7)'ehs
e R7) A AR el ol%stam Y R /18 9L W) AHgH

de (5, 2ol ofs) dZ2" gl
o g telEks Sele

& Al o

S7] Adese X owyel gue] 543 g dz@vh. 2 uwe dzsud gor, Adgelq:



<95>

<96>

<97>

<98>

SEE36] 10-0838010

B AN olgF FFEY AFo AMLFHE 2-wdyd 2 o-wdFnge] RS o =3,

o] #}A4L E3 [0. Lohse, P. Thevenin, E. Waldvogel Synlett, 1999, 45-48]¢l 7]<%o] ¢l
= A8l A= 200 mle] 7l 20 g9 BAFZAE, 150 mle 1,2-tdEA]lE, 0.5 g9
Pd(PPhy)y, 0.05 E9] xgd 2-F229dd (Asd == Jgud) 2 0.05 29 g8 dAduE2ie] 35
< 80 WA 90 TellA 16 WA 30A17F <t SFAIHT. A= A vbg EFES 300 1o B2 3|A5ta
CHLCl, 2 FE3F3 A F7158 NgS0, ol HAzsta, &ve JAFoz AAS Y.

Az AGES B AF THFHOE AASAY. 1A B Ao nHE AAAsErt. wEld B
APl = 98 % ol oAk, AFEHY 2% BF, &, 1 2 9¥e F 39 vtk R A
9 BA AgE 7 49 o9t

# 3
_2-9d3ed, A dded 4 AdAEd) Ax
s TE P B.p./ mm Hg (m.p.) °C
2-s 70 -
2-a 72 -
2-b 48 -
2-u 75 (76-78)
e 41 (95-96)
2-e 55 74.5/0.1
2-g 86 71-73/0.07
2t 65 77-78/0.046
2k 50 (38-40)
2-m 80 72-73/0.01
2-f 22 52-33/0.12
2-vy 63 95-96/13
2-w 72
2-x 35 61-62/0.095
2y 62 (68-70)
2-z 42 66-67/0.06 (58-60)
2-aa 60



SEE36] 10-0838010

F 4a
2-79 slEd, A9 Fged @ sy 44
BA g, A5 (A44A)
95 1H NMR 19F NMR E= MS MY)

2-s 7.48(3H), -62.68 C,64.50
7.70(1H), (64.57)
7.83(1H), H,3.49
7.90(2H), (3.59)
8.75(1H) N,6.07

(6.28)

2-a 7.19(1H), -60.82 (3F,s), C,59.56
7.30(1H), -116.96 (1F, m) (59.75)
7.43(1H), H3.19
7.98(2H), (2.50)
8.07 (1H) N, 5.52
9.00(1H) (5.81)

2-b 7.58(1H), -62.75 (3F.9), C, 53.68
7.66(1H), -63.10 (3F, 5) (53.60)
7.88(1H), H,2.61
8.03(1H), (2.40)
8.23(1H), _ N, 4.53
8.35 (1H) @4.81)
8.99(1H)

2-u 7.55(1H), -62.89 (s) C,69.17
7.63(1H), (70.33)
7.75(2H), H,3.79
7.89(2H), (3.66)
8.28(2H), N, 4.88
8.38(1H), (5.12)
8.50 (1H)

2-¢ 7.53(1H), -62.14 (s) C,53.83 (53.73)
7.64(1H), H,2.89
7.90(1H), (2.61)
8.18(1H), N, 9.99
8.30(1H), (10.44)
8.53(1H),
9.43(1H)

2-d 7.06(1H), -62.78 (3F, 5), C,59.73
7.48(1H), ) (59.75)
7.81(3H), 112.61 11.2.86
8.01(1H), (1F,m) (2.90)
8.95(1H), N, 5.70

(5.81)

<99>



2 4b
X%, ASA(ALAD
#3%%  IHNMR 19 NMR == MS (MF)

2-e 3.80(3H) -62.63 C,61.66
6.93(2H), (s) (61.90)
7.68(1H), H,3.95
7.85(1H), (4.04)
7.96(2H), N, 5.53
8.82(1H), (5.38)

2-g 2.70(3H) -114.03 C,76.56
7.10(3H), (m) (77.00)
7.48(1H), H5.12
7.60(1HD), (5.30)
8.05(2H), N, 5.43

(7.50)

2t 7.10(2H), -62.73 C,50.51
7.35(2H), (3F, s) (52.17)
7.96(1H), 113,67 H,1.97
8.78(1H), (1F, m) @.17)

N, 5.09
(.07

2-k 7.08(2H), -62.75 C, 60.39
7.62(1H), (3F,8) (59.75), H,3.38
7.90(3H), -111.49 2.90),
8.80(1HD), (m) N, 5.53

(5.51)

2-m 7.10Q2H), -62.63 C,52.13

: 7.80(2H), (3F,9) (52.17)
8.00(1H), 11124 H2.16
8.75(1H), (m) (2.17)

N, 4.85

(3.07)

2f 7.55(3H), -62.57(s) 257(M,
7.77(2H), CoH7F3CINY),
8.06(1H), 222(M-Cl)

8.87(1H)

2-v  3.8(H), -62.70 ppm C, 61.66 (61.37),
6.95(1H), H, 3.98 (3.67),
7.30(1H), N,5.53 (5.48)
7.50(1H),
7.58(1H),
7.75(1H),
7.90(1H),
8.87(1H)

<100>

_10_

ol

10-0838010



<101>

<102>

<103>

<104>

<105>

<106>

<107>

<108>

SEE36] 10-0838010

B9, A= (AA)
SIEE 1H NMR 19F NMR = MS (M)
2w 8.54 (14, d), -63.08 (3F, s)
8.21 (2H, d),
7.70 (2H, d),
7.24 (14, s),
6.82 (1H, dd),
3.91 (34, s)
2-X 6.9 (2H, m), -109.70 (1F, m),
7.18 (2H,m), -113.35(1F, m).
7.68 (2H, m),
7.95(1H, m),
8.65(1H, m);
2y 6.94(1H), -62.72 (3F, s),
7.62(2H), -109.11 (2F, m)
7.82(1H),
8.03(1H),
8.96(1H);
22 6.85(1H), -62.80 (3F, ),
6.93(1H), -107.65 (1F, m),
7.80, 7.90, -112.45(1F, m).
8.05(3H),
8.89(1H);

222 7.70(3H,m),
7.85(3H, m),
7.80, 7.90,
8.85(14,m).

A 2:

o] AAdi= 7] 8814 49 fac-Ir(L);9) olglF 3o AxS dZe},

0&) 2% B EFES 180 WA 195 T ()04 2 WA 8AIZF Bt A& 7)A|stol A ZsiAl wukssd

. Ax EFES FEE0] TNl H uiztA (HLlL,Z -3 FE30Y. FEE Tyt 3 g4 A

2bshz] el Aelgk 2SS Agsigith. §89 ZAY Ea-AIEFE2AEs v ZES ALtslr] 98 o
< A, FHES o7 Besta, Wes MFsta, JF AFRA7

(P o) AR, AF $3 Ee Isksich. & 10 WX 82 6. B 2

o] EA4& MR #F Ax 2 94 #A40= digom, AAESS o & 5ol Wt due | FAEES

g4d A4 XA FE2E IAY

g‘l:ﬁl-% l—b

IrClsnf,0 (54 % ©l2lF; 508 mg), 2-(4-ZFo=2¥d)-5 EgZFoadvaynayd, IFE kk (2.20 g),

AgOCOCF; (1.01 g), ¥ & (1 mD)Y EFES 258 185 T (Fx2)7H4 HAA3) (30%) L8 A2 714 §9

s wukstelth, 185-100 TolAl 2A% ¥ EFES u@SHt. EFES Aeoz YA

go] Falo] @ WA nAE tlFEdEoR 3 z

9 AFei FRAAT. MRS (G0 n)E BHEO AW F TeiaAs 10 TAA 5

Ee-Agedus Hue] 4 AAB, HER
KX

= 3
ATk, 8 1.07 g (82 %). ZE9 XM & Z2H4
7 A

o ML X o o
PN Sk o
o

IrCly - ni,0 (54 % ©)8lF; 504 mg), 2-(3-ExZE2o z2Wdnd)-5-Eg|Z o 2vddad, 33E bb (1.60
g) ¥ AgOCOCF; (1.01 @) EFES 255 192 T (F)7HA A A3 (30%) 28 A 714 Y5t 335t

Al ksl 190-195 CeollM 6417+ F 51
g7t 2ol Fa oo tgzaduoen s, 24



<109>

<110>

<111>

<112>

<113>

<114>

<115>

on

E£546{ 10-0838010

= degZE Agacint. AAE Roa, 25ml £F HHY FE7]A tERRve o3 FE2 GAEH
o Efa-AgEvEs F2o 4 Hdw, s eE g2 AFsta, Ay Az 5

£:0.59 g (39 %). ZEY XA F4 AAHL =AL

IrCl; - nl,0 (54 % ©]2lF; 508 mg), 2-(2-ZFQ=dHd)->-EdZFozvdydayd, 3&E aa (1.53 g) %

AgOCOCF; (1.01 g)o] &¢&<S 190-195 T(F2)olAM 6A17F 153 &¢F Ao 7|4 Fdstel] ZFshAl untstsd

;O
o

4
TFES Ao YAZlen =AE 1. 2-tERRdow FEE%T. FEES &2 At 2HS Tl
ofFatar FHAIZT. AFES WS (20 nDE AHPste dats AAEY A, sFE do JASE DY
o, o5S o3 Bylsta, Wee NS, AF AZAAT. 8 0.63 g (49 %). FE XA FAH AAHL
e 2ue/mes 22 .

IrCls - nH0 (54 % ©l2lE; 503 mg), 2-(4-EfEZFe2u|EAdd)-5-EgZTezdddadd, 3qE ee

(2.00 g), 2 AgOCOCF; (1.10 g)©] EES 190-195 CT(fFF)oNA 2413t 458 FoF Aa 7]A] F-dskel ZskA
wRkEY, EEES Ad2og YN oY tERadvuos FEFIAUY. FEES A MU ZHS 5
d osia FUAIZT.  FFHES WEE (20 nHE AZEY Yt AAE, SFE 19 WS Ao,
o]5S oy Bsta, e Aﬂﬂoﬁ A AzAHY. 82 0.86 goloh:} ZItHo=m  AE (.27 g&
Bl ZHA7|AL el A dEHZE HUbste] Aok F 8 1.13 g (72%).

S 61—% 1-

IrCls - nH,0 (54 % ©l8]&; 530 mg), 2-(3-H|EAFHL)-5-EgZFoavdyad (2.50 g), AgOCOCF; (1.12 g)
2R (1ml)e EIESL 252 185 T(HFR)7HA A3 (308) &
o}, 185 TolAM 1A7F 3 EgtEe ud3ty . :E%L%-g— o
2 AE gEFRRder &390, el gEzzdd
AR, JAFES dAor AHea o)F 1,2- E]ﬂiioﬂ% Ao ZEE )

19 . o
0.30 g. F NMR (CDsClo, 20 C), &: -63 (s). ' NMR (CDLCL,, 20 C), &: 8.1 (1), 7.

!

7.4 (1), 6.6 (20), 4.8 (3. F=o] XA F4d 24 (1 2-HI22dde, I3k Svfsgl=)2 1,2-"HS 220
g-sidto R RE A ATV W HES LAY T

o

& 1-a, l-c, 1-f WA 1-h, 1-j WA I-m R 1-r2 WSS Aok, shehe 1-i9] Al=olAM, Ry &

i Ry $1Aell 27225 2t oA TS AU

_12_



<116>

<117>

<118>

<119>

<120>

<121>

<122>

H* ba
e A NMR
B AMA(ZEA) (CD5Cl,, 25°C)
l-a C: 50.3 (50.1) 1H: 6.8 (1H), 6.9 (1H), 7.0 (1H), 7.8
H: 25Q2.7) (2HD), 7.95 (1H), 8.1 (1H)
N: 4.9(4.9) 9F: -63.4
Cl: 0.0 (0.2)
1-b C: 47.4 (47.3) H: 6.4 (1H), 6.75 (1H), 7.7 (1H), 7.8
H: 2.0 2.1) (L1, 7.95 (1H), 8.05 (1K)
N: 4.6 (4.4) 9% -63.4 (s); -109.5 (ddd)
l-c C: 47.4(472) IH: 6.6 (1H), 6.7 (1H), 6.9 (1H), 7.8
H: 2.0 (2.0) (LED, 8.0 (1HD), 8.6 (1K)
N: 4.6 (4.5) 9F: -63.5 (s); -112.8 (ddd)
1d C: 55.9 (56.1) IH: 6.6 (2H), 6.8 (1H), 7.0 (1H), 7.6
H: 3.0(3.2) (LED, 7.7 (1H), 8.4 (1H)
N: 5.9 (5.8) 9F: -115.0 (ddd)
le g: 41147.1(5413).3) 1;—1}:1)6;9 2(151})1) 7.1 (1H), 7.8 (1H), 8.0
N: 3.9 (3.6) S91=: "63.0 (1F), -63.4 (1F)
1f C: 50.4 (50.5) IH: 6.9 (1), 7.1 (H), 7.6 (1H), 7.8
H: 2.52.7) (LED, 7.9 (1H), 8.1 (1H)
N: 4.9 (4.9) 9! 62,4
F* bb
e 24 NMR
= AA D EA) (CD-Cly, 25°C)
I-g C: 55.9(56.3) 14, 6.4 (1H), 6.7 (1H), 7.0 (1H), 7.6
H: 3.0(3.2) (LED), 7.7 2H), 7.9 (1H)
N: 5.9 (6.0) 9F: -112.6 (ddd)
1h C: 51.0(45.2) 1H: 6.8 (1H), 6.95 (1H), 7.05 (1H), 7.7
H: 2.1 (2.3) (11D, 8.0 (1), 8.9 (1H)
N: 49(42) 9F: -63.3
14 C: 49.4(49.3) IH: 3.6 (3H), 6.3 (1H), 6.6 (1H), 7.7
H: 29(2.8) (2D, 7.85 (1H), 7.95 (1H)
N: 4.4 (4.4) 9% -63.2
14 C: 47.4(474) IH: 6.7 (m), 7.1 (m), 7.5 (m), 7.6 (m),
H: 2.0(2.3) 7.7 (m), 8.0 (m), 8.2 (m)
N: 4.6 (4.7) 19F: 8's resonances (-63.0 - -63.6) and
8 ddd resonances (-92.2 - -125.5)
1k C: 43.5 (44.0) 1H: 6.9 (1H), 7.15 (1H), 8.1 (1H), 8.3
H: 1.8(2.1) (LHD), 845 (1H), 8.6 (1H)
N: 8.5(84) 9F: -62.9
11 C: 422 (42.1) 1H: 6.5 (1H), 6.7 (1H), 7.75 (1H), 7.85
H: 16.(1.8) (LED, 80 (1D, 8.1 (1H)
N: 3.8 (3.7 9F: -58.1 (1F), -63.4 (1F)
A 3t

B AA s A7

3}8tE 1-n

g8 20 [rL'LLL'\L'", 9o ol2lF shatzel Az

10-0838010

IrCls - nH0 (54 % Ir; 510 mg), 2-(3-EfEZFozdudd)FAEd (1.80 g) 2 EFHZFQZoANEA &

(1.10 g)9 E3=2
1

=

=

=

TEL 0.29 gol
g3t4

190-195 TollA 4A17F Fet 7
S A Qe 23 uAS yEFEEvEe g Ayt azntE1u s

A =84 LAE

= o
2 EgEdA FAE AT, FE=o] FAo] € o F

b, “F NIR : -63.5 (s, 6F), -76.5 (s, 3F).

_13_
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<123>

<124>

<125>

<126>

<127>

<128>

<129>

<130>

<131>

<132>

<133>

<134>

Olﬂ

E546{ 10-0838010

IrCly - nH,0 (54 % ©]8]H; 500 mg), 2-(2-EF L 2¥d)-3-FRE-5-EgZFeoavdyddd (2.22 g), =
(0.3 ml) @ EFPZFQRNEA 2 (1.00 g)2 EFES 190 CollA 1A 7F 308 o wurslgitt. 0.33 g9
2:19] tAEF2WEs ¢4 ESFoRoAHIE A& FAAS FrutE, IEE 1p ¥ vRks HU=E
Aakslz] el nA YAHES YEFzadeor AN azntEzrdy st F NMR : -63.0 (9F),
-76.5 (3F), -87.7 (2F), -114.4 (1F). ZAAs = dAdygd P=s v 2vek-dato 2 HE Q443
ko] AASIG Y. FolET e FxE 9d AA XA - AFR FHEn

Ao 4

2 AAld= 7] 3] VIIY sl =E4 olgw oA AXE o F 3.

IrClz - nfl0 (54 % ©]2]%; 510 mg), 2-(4-SFL2¥d)-5-EZEFe2dedZd (725 mg), & (5 ml) H 2-
o Al RFE (20 m1)e TFES 373 4217F 30% Fot

2.3 g9 &9 Hrpek F 20 mlo =& Frbeta, EFES FHb 2412

2 s wRkeglth. EFRES A
o= Yzteta, 50 mle] ER Az, oJeFrt. TAZ 30 mle 1,2-vEFERdE @ FA3 yEF §
N (8 mld = T 2.2 @93 A FHFAZIH 6AF FF AeA wksiitt. 7] ME EFEESTEH T

AA A9 eAxA uA dgds GAHAT.  eAx A
0.94 g (95%)9] oldHF J==4 o|FA (EFstHorm £4)E Al H NMR (CDCl,) : -1.0 (s, 1H

-

[rOH), 5.5 (dd, 2H), 6.6 (dt, 2H), 7.7 (dd, 21), 7.9 (dd, 2H), 8.0 (d, 20), 9.1 (d, 2). 'F NIR

(CD,CLy) : -62.5 (s, 3F). -109.0 (ddd, 1F).

A4 5

B AN olgF oFARREe na-AFzes 18] AZE dF.

g'zal—‘j l—p

A Ao 49] o]

(4 ml)o] &3t
3t

4 BAE dof Aoz AHstn AEAA

l~>

gF s= olFAl (100 mg), e opMEotAEO|E (0.075 ml; 44 #=F) 3! tE=Zwth
s Q%Oﬂ*ﬂ s st wwnkaglth. 89S @S dEvt 2YaE F8 oAdeta FEAA

Zo] 82 109 mgol2th (94 %). 'H MR (CD,Cl)

09

IEE
© 1.1 (t, CHy), 3.9 (dm, CH,), 4.8 (s, CH,COCH), 5.9 (m), 6.7 (m), 7.7 (m), 8.0 (m), 8.8 (d). F NIR
(CDLCly) @ -63.1 (s, 3F), -63.2 (s, 3F), -109.1 (ddd, 1F), -109.5 (ddd). *A]: AAFx: C, 44.9; H, 2.6
N, 3.5. AZX:C, 4.4 : H, 2.6: N, 3.3.

g'zal—‘j 1-w

THF (6 ml) 2 AAld 49] =FAh
geta, #Fe Hdgt FHas 9
waEdek, 3 AAA uAE B

olglF oA (0.20 g)9] £NE 50 mge] ETZTFQRoOINEAS T A
Hatar oF 0.5 mlZ FEA7|aL, Xk (8 m)oZ A sy, sy Fot
sta, A MFsta, JF A=AHAY. F& (101 THF 893E): 0.24
g (96 %) . F NI (CD,Cly, 20 C), §: -63.2 (s, 3F), -76.4 (s, 3F). -107.3 (ddd, 1F). 'H NMR (CD,Cls.

ol
2]

20 C), 6: 9.2 (br s, 1H), 8.2 (dd, 1H), 8.1 (d, 1H), 7.7 (m, 1H), 6.7 (m, 1H), 5.8 (dd, 1H), 3.7 (m,
2H, THF), 1.8 (m, 2H, THF).

-g‘l:r'ﬂ-% 1-x
EZEo 2ol HolE A, TAE 1-w (75 mg) L 2-(4-H2RHY)-5-HIZH

150-155 TollA 30 ¥ &t A 7| A slol A awtatde. Ad=z A7 1345 220
Az, A3 gA48 AgspAr ofgs)

K
A SEARG. s iRk gako s oW
NA A A wg nAE JFY. S8 T4 omg (86 %). F NMR (CDCl, 20 C), §: -63.1 (s, 3F),

-63.3 (s, 3F), -108.8 (ddd, 1F), -109.1 (ddd, 1F). 'H NMR (CDL1y, 20 C), 6: 8.2 (s), 7.9 (m), 7.7

(m), 7.0 (d), 6.7 (m), 6.2 (dd), 6.0 (dd). FEL XM FEHoz stzg niel o] ZF 023} Ft=e] 2



<135>

<136>

<137>

<138>

<139>

<140>

<141>

<142>

<143>

<144>

<145>

<146>

<147>

<148>

<149>

<150>

SsE 56 10-0838010
27} EA2Q 29 Mol QT
A 6

o] AAdi= 7] 884 59 mer-1r(L);9) olglF 3HgEo] AxS oZe},

13 1-s
o] &2 33tE 13} w3k Ao XA,
MR, TLC 3 TGA AEel whEwd, Ashs W % 4o oA of 111 EFEeIT

g‘l:r'ﬂ-% 1-t

IrCls - nH,0 (54 % ©l&g)H; 0.40 g), 2-(3,5-UZEFeadd)-5-EdZFea2wdydd (1.40 g), Ag0COCFs
(0.81 g) B & (0.5 ml) THES 2% 165 C(H)7HA A3 (308 WA 40%8) v Ha 71A Fd8t
Z8hA agkereitk. 165 ColA 40% & £3FES uydstdrt. EFES
Aol & wj7hx] uAE tFEIvEoR Pk, el dEE=dg &9
oyleti FWAATH AFZS diow hdd AHstn AF ARANAT. SR 053 g (49 %). F NR
(CDCly, 20 C), &: -63.55 (s, 3F), -63.57 (s, 3F), -63.67 (s, 3F), -89.1 (t, 1F), -100.6 (t, 1F),

1- m{n

[¢]

H
FE

-102.8 (dd, 1F), -118.6 (ddd, 1F), -119.3 (ddd, 1F), -123.3 (ddd, 1F). 'H ONUR (CDLly, 20 CT), &: 8.4

(s), 8.1 (m), 7.9 (m), 7.6 (s), 7.5 (m), 6.6 (m), 6.4 (m). FF= XA FHOEL FFHUKC] A9
At

o] A& IFE 1-q9F FASHA Az 2 dEsielon, 1, 2-tZF 22 e-sto 2 R ﬁﬂzﬂro}ﬁ g A5k
of. AAE AR 8L 53 4Tk, RS NR ARAE UERIE merolflth.  F MR (CDCL, 20
T), &: -63.48 (s, 3F), -63.52 (s, 6F), -105.5 (ddd, 1F), -105.9 (ddd, 1F), -106.1 (ddd, 1F), -107.4
(t, 1F), -107.9 (t, 1F), -109.3 (t, 1F). H NMR (CD.Cl,, 20 C), &: 8.6 (m), 8.3 (s), 8.2 (s), 8.1
(m), 7.9 (m), 7.6 (m), 6.6 (m), 6.4 (m), 6.0 (m), 5.8 (m).

ZF e ZoAHO|E YAZEWEst F7HA, 3E 1x 9 2-(4-EF L 29d)-5-EEF
o=vEdE Y Algste] S -y} GAME WA ow Az, F MR (CDCly, 20 C), 6: —63.30
(s, 3F), -63.34 (s, 3F), -63.37 (s, 3F), -108.9 (ddd, 1F), -109.0 (ddd, 1F), -109.7 (ddd, 1F). H NMR
(CDLCly, 20 T), &: 8.3-7.6 (m), 6.7 (m), 6.6 (dd), 6.3 (dd), 6.0 (dd). o] SA-AHF M FEL 1
71boll A s3lsle] A wbg W ool WA FEHE 1-bE FH AT

ANl 7

AF FA AkskE (I1T0) Fol ©F 1000 WA 2000 A9l IT0 2Z®WE el 713 AR&SITh. 7] ¢4 IN
HCL &om sk @ 110 W& oAste] sjdstete] Al A= AL At Eeov|= HolZE
PR A ARt RS 110 719 AlA el et AAstgle. el Ves SR
olhZERER AR P FFd FIe0M AR Bk EA ST

(<0

AAD, AR 110 7S AF Bejel Fx 100 227k Asilth. 7R olF bk EehEulE o] g8
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<151>

<152>

SEE36] 10-0838010

o] oF 5-10% < A F, e g3
Ao g okZuFo uﬁag} =% dA5& =3 E T 2]
STC-200)& AH&3te] F&she & SA AT, Aol ®ad
gk 7HelA Ak 23 slolvh. ¢4 OLED FAE ¥

o}

om FAAAG. wl

=7} 19]

A2 S FAL 2okl & 6ol veob Aok, RE g FE2 A7) =oHdd 110019, =2 F7A7F 700
HW 760 A WS LFrEollt. HE AlEdAE o dA FESS AREsl. A AARd 52

L Fol Agste] Ag3hgch.

£ 6a
Algy ==2 ~A(8-3=FAF EHR) LT
DDPA = 2,9-0ud-4,7-0dd-1,10-AYEER
Ir(ppy)s = fac=a2(2-ddsDolelsF
MPMP = 1] A[4-(N,N- ]l o} ] )~ 2- | D) D | (4w 2 A D) o)
A HTZ ELS ET%
i (57, A) 74, A) (7, A)
) 5 MPMP (528) | Ir(ppy); (408) DDPA (106) + Algs (320)
1 MPMP (520) | &5H& 1b DDPA (125) + Algs(365)
(499)
2 MPMP (541) | #%E Lb DDPA (407)
(580)
3 MPMP (540) | &85 l-e DDPA(112) + Alg3(340)
(499)
4 MPMP (525) | &¥+= 1k DDPA (106) Algs (341)
(406)
5 MPMP (570) | 3HE 14 DDPA (107) + Algz (339)
(441)
6 MPMP (545) | & 14 DDPA (111) + Algs (319)
(462)
7 MPMP (643) | EE 1-g DDPA (112) + Algs (361)
(409)
8 MPMP (539) | slgE Lf DDPA (109) + Algs (318)
(430)
9 MPMP (547) | S+&E 1-a DDPA (105) + Algs (300)
(412)
10 MPMP (532) | 33+ 1-h DDPA (108) + Algs (306)
(457)
11 MPMP (603) | 3= 1d DDPA (111) + Alg; (303)
(415)
12 MPMP (551) | &FE 1 DDPA (106) + Alg, (313)
(465)
13 MPMP (520) | 3H&E 11 DDPA (410)
(405)

_16_



<153>

<154>

<155>

3£ 6b
HT% EL% ET%
s A, A) A, A) C#7, A)
14 MPMP (504) | st i-b DDPA (393)
(400)
15 MPMP (518) | &% 1-b DDPA (418)
(153)
16 MPMP (556) | B¢ l-m DDPA (430)
(416)
17 MPMP (520) | &35 L-n DDPA (420)
(419)
18 MPMP (511) | 3FE 1o DDPA (413)
(412)
19 MPMP (527) | 3+& 1-p DDPA (412)
(425)
20 MPMP (504) | & 1-q DPA (407)
@17
21 MPMP B}HE 14 DPA (416)
(525) (419 '
22 MPMP }HE 1-u DPA (405)
(520) @1

OLED AZe] EAL (1) AF-HAd (I-V)

Age S4stel WA

H=

[-V) =4, (2) A7
AREEE 2] (2000 = 260 el
(Keithley Source-Measurement Unit) =2 237,280°0.%
ek el (Minolta) LS-110 2337 (210)2 43}
Az M (24005 F3 g9 A= (230)F AH8-3to]
o= wid HEV] (260) 2 ZA33AT).
=4 AQelA Fxe ZFE LEDS AVwg WAl xS 4] 7S] R AR WL
ok @9l Cd/Aolt).

_17_

F oA e g dg H O (3) Mg AHEY
OLED HZ (220)9] I-V A& A&

2E 3714 -

SE536] 10-0838010

Aote Aoley SMUZ FAFISTH. W7
F Ao, EFA] (250) 2
Joll st on HFEH (27002



sS54d 10-0838010
2% 7a
olglF FFEe] Avl g 42
3 A F{az A 9k N
A= A9 as 93 5& ZA A3 93
Az Cd/m2 Cd/A Cd/A nm
H| 3L 540 0.39 0.48 522
22 VoA
1 1400 3.4 11 525
21 VA
2 1900 5.9 13 525
25 VollA
3 830 1.7 13.5 525
18 VolA
4 7.6 0.005 0.13 521
27 VllA
5 175 0.27 1.8 530, 563
25 VellA
6 514 1.5 22 560
20 Vol A
7 800 0.57 1.9 514
26 VellA
8 1200 0.61 2 517
28 VollA
9 400 1.1 4 545
18 VoAl
10 190 23 33 575
16 V eollAl
11 1150 12 3.8 506, 526
25 VoA
12 340 0.49 2.1 525
20 VoA
13 400 3 5 520
21 VoilA
14 1900 5 9 525
15 2500 6 11 525
16 100 0.17 0.2 560
27 VoA
17 35 0.005 0.014 575
28 VeiA
18 30 0.08 0.16 590
26 VA
<156>
X 7b
g3 FAH A A A
A% Aol TH 3 &8& ZA A3 97
nE Cd/m?2 Cd/A Cd/A nm
19 2000 6 8 532
21 VollA
20 350 0.60 1.6 595
26 VollA
21 1200 5 545
22 VollA
22 80 1 540
19 VoilA
<157>
<158> N3 mse g AN AP AHNE b 2 dehdEG. AR o P P} FE)E A7) 9
3 Aol FdHoloF b= MR Holth, olE V|EHoR Fag Foln WEEd ife] ass W
drh. ot R ¥e AES AT A FEE @) A8 AL fo) WAk By, v el v Ay
RS ou)shy] wiel] HAl S8R Tttt o F 58 e FYE AR T o B2 HEe] ¥
g EE 91 g ety Ruksg oplste B B Weky) W] 71 $¥S 2= Al ok, B o

_18_



10-0838010

s=s5
RERE

=

p

P

TC
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=
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ko)
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s
a
s
a

<31>
<32>

K ﬁﬂﬂ?ﬂ@mmﬁ ﬂm Ejﬂﬂ
DR oy X Hl %o Bl
w P P N, P e
‘W‘m E_._ ) oy E;.A [mt Z_l Xﬁ
< TR o G
o o o] T g 0L B M wm
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o = U X" K —_ - WO .
T Hp D, To . o) = = 7o - R
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~ inl . . o
o . No ™ o) T . o - T ST =
: oy oz ®h TS By Tl
! < Mo w0l go W - L a3 of
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o = o o W R
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<45>

<46>

<47>

<48>

<49>

<50>

<51>

<52>

<53>

2l = LR L ERERA Agsit. Fag sl de
digditiopsl % opAdopEYo|ES} 2, AFE = gl= 279 wie] Ve 2t aEE b
o

21
Ui’i‘
roh
Ko
2
L)
iyl
o éﬁ
y
o ol
o,
s
H m{o

E
g Pee o GahE % AN ole ¥ M ofug =
et © Fae dEsk ol gHW, & ASHFS vholuz lejelok Atk W 279l Wae elzie
7} olgHH, BHE 7 AskFo] vholus lololof Wk, MlA-AFEAYR FEE @pst BE 2A g
EQa-AFRAYs FES Axsd f850

g9 vk AAEgl s L= L= Lotk o5 B ugAe sime w44 XA 4ol os) 2
B8 A3 gol, oFel wiew Az AR} olFel M wrel diste] Eds 9149 W WA AF

dehdn. 3] U kA E SR s e 48 e

#314] 4
féc~lr(La)3
A7) Ao A, e A7) sk 18 gt

e olgwel MiE AA A F 27 AR EWRs XY o Ao wixE B Btk o]E 3§
e ay] Fata 55 B

382 5

mer—lr(La)3

47 AelA, L 7] S8H 12 ket
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F vjrow  wpgAEAE 10 T vvoR EX g

QR Ao oeE FEE Sb olgel o] 4A FEE FAY F A, E e FB TR EAL 4
ST, 7] OLEDS] i=elol A, "olalf SHiHE ol folt sgE W/EE olgAA) ERES EADT
¥e B& LDE ol%el oW, ¥ 44 249 MW (F A6 BA AR)E F3) 49 sl%a Ao}
S A% 55 B L0 (AA A% B2 AR &3Fel A9 7150 AAsof @k, B et g
4 Y 5s eul A4 9 A% £4 2R AEes w8 Fod 1d Ageld
OLEDAIA S The S5 oldd Fol 88 Zow 48 ojwd AT wield vk, ¢F (1100
F A3t Aelolg FYshedl 58] mA Aol olRe AF BW #E, £ BL, FF, ¥ 49T
AR FEAY 5 oAt A%E FHe 1 F

TE E£5 55 AEES ﬂ%fs}b B4 TEAAY, % F 3 =

g5, 4, 596 F 95 3 810 F S Xgsith. wkeF o] FERIpgolojof s, o]
e 7o 12, 13 2 14 =9 ] gukzloz o] gyt [UPAC dWE A|~®Elo] A
o8P EY, FIETZNEY =L XA RE 2E2%ZoF 1-18 [CRC Handbook of Chemistry and

U
&b

Physics, 81 " Edition, 2000124 A7} WA, 9 (1100 E3 ["Flexible light-emitting diodes
made from soluble conducting polymer," Nature vol. 357, pp 477-479 (11 June 1992)]¢] 71&¥® A} &
ZPoldd Y 2 7] E4& T3 xS, I 2 5 FY For shue dAE e do] #EE 4 9l
LEE Aol FEAHoR Fygof sy,

Z (12009 W3k AF 5 B2 o= F3 [Kirk-Othmer Encyclopedia of Chemical Technology, Fourth
Edition, Vol. 18, p. 837-860, 1996, by Y. Wangloll £.¢k¥jo] vk, AE 5 22 2 3z =77} o]sl
2 4 Advk. dybHom ofHE AY FF EAES NN -HIAE-N N -v2=E-WEHdd)-[1,1' -1 #Hd
4,4'-tjobul (TPD), 1,1-H]A[(di-4-EHolmw)Hd]AE =3 (TAPC), N,N'—H]i(zx—ﬂ]%ﬁﬂé)—N,N‘—Hli(4—
dud)-[1,1'-(3,3' -t @)u]#Hd]-4,4' -t]o}q] (ETPD), EEZ7]2=-(3-wEsd)-N,N,N' ,N'-2,5-F L&)
ol (PDA), a-¥ld-4-N,N-tjd|doln]=xEldl (TPS), p-(Heldopr )Mz d 3= tHdsl=g<= (DEH), E
gadelyl (TPA), HIZ=[4-(N N-tlel"opn| w)-2- e #A d ] (4-w D) et (WPMP), 1-3d-3-[p-(T]ol & o}r]
=) 2B g ]-5-[p-(Holgoeln ) A d ]9 2% (PPR ®E DEASP), 1,2-E#A-H]A(9H-7F2uZE-9-2)A| S 25
g (DCZB), N,N,N' N'-HE2}7]|~d-we#Hld)-(1,1'-H]#Hd)-4,4'-t]o}x] (TIB), R ZE=EAJold o &
a2y gEett. dutdoR olg¥E= A¥ FF FEAE FbjdutEntE, (AdHd)EEAs
9 Egjotddolrt.  ZE~El 9 E7IR o Eg} %8 TEAR A7) BAY BE A 54 BEAE =3
st Al o8l 4 % THAE 45 F AUt

rlo

A

l

F (MO0 B A S BAY ot EPAE-SSIAAEGE) SRE (Mg 2L % ddolEs
SAzol= g3, 2,9-tHE-4,7-tdd-1,10-HHEEZ (DDPA) HE+= 4,7-t]9d-1,10-9FEEZH (DPA)H
B SGEE A S, D 2-(-nEH)5-(4-t-HE)-1,3,4-SA ol % (PBD) B 3-(4-v]3d
W4 D 5-(-t-F A D)1 2 4-EobE (MD% B obF FFES TR F (U0 A 4%
golstl hu EW 955 Lt AVFOEN A8l F AWM tolEY U PAT 5 Aok, why
A3, of & A% ol BHE HZ1A7)T Ao B FL FAaAG

ST (150 A% wE LA ALl Fskrl 53 ZadQ ATl ST FFuT e g 7]
5o 2t oY F& EE HTEY £ Y. 9T BAS 1 (8 BW, Li, Cs), 2 % (229 B)F
%, JEF A2 % dEhtols W olEelsg Tt 12 % FadA Aud £ . 9TuE, AF,
D#, vHE, AvhE 2 sl 2 o) A% ge 4ol o) Atk LiE XS 71854 89
Fol A% AL %37 AN §715 L 233 AolA FHE & A

7] AR AR TE FES e Ae FAet, dE BW, A% FFAT (1200 % B4F (130) Aol
o )

T4 2/r= =59 W= 7+4 uiA (band-gap matching) S &9]3HA AU, B HEZ0ZA] V)
= AR A &2) Fol AL F Ak wIEA, FAF (130) #2535 (150) Aleldl S48t 4
7t =

& /s TE Aol W= H4 A (band-gap matcing) < oﬂﬂ]OVﬁ}‘“‘iE?°iH7]§:3
55 (RAXA] &) F7H9 Fol A& F Utk T okl ¢ FEC] o&E F Urk. FUE, 479
oAugl T F ol ToE wEAd 4 Qdvh. ditez, §U] =% (110), A% FHAT (1200, E4F
(130) 2 555 (150)9] o5 = AAle A Mol +F &0 S7tetes 1W Al + v, 4 8
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