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Pd (PPh)4
o/ he) Nﬂzcoj R
(6] 2

/F #BL0H (7] [87%7%]

1+ By 0
1y ————— et
: CHCl; Br
(8] [36 %t %]
o v e Of M Tad
EWN/TE ~o
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[10] +2 9] ————
Nﬂ;m_ﬂkigﬁ

/P FK+EtOH

Bl No. 2 [68%¢4 4]

[0094] (1) 7E 2000ml = FEEIEH BN LL R FIAE .

[0095]  AMMBEE(A [6] :20g (42. 2mmol)

[0096]  HAVRACAA [2] :39. 0g(101mmol)

[0097] Eﬁzlx :600m1

[0098]  AJE :200ml

[0099] K, 7R N AE AT T e SN VR ) [RTIS , 43d ik 7F 200ml 7K i 40g
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IO HR 78 208 PR R N 30 438 s, ¥ I N KR T+ 22 77°C,

IRJE PERE SN 5 /DI o SONSE IS, AU 2 B NS VR A ILJZ JF G K B R Ak 1+
B o AEUE N2 RN G, MRS (EITEH Okt / MAIREVE) H5% BH Yhe
af, AR 2 29. 4g 1R B BRI =221 [7] BT% %) .

[0100]  (2) % 10.0g(12. 5mmol) =Z&%5 [7] 1 200ml S5 AN 500-ml = FiEeii .

U, BN RA E13) 5°C . % 0. 1g (0. 63mmol) SUALZR NN RNV . Rk, J%L_L_/buu
4. 4g(27. 3mmol) YN 50m1 A7 M il £ [ VR G V5 VR0 ¥ I N S L LS » 4 S N R T iR
FETF R, ARG, BEFE IR NV 8 /N o N 5 i, AU A B RN HLE AR
ARBT FR BN T /K V0TS W » I TC/K B BN T o 7EIRE N 28 RIS )E , R RERCAE i (&
FREH Pkt / RERRA W) Bkl ieal, IS e 9. lg EAA A GBRAN IR =%
[10] (T6 % =3 ) o

[0101]1  (3) 4 10.0g(12. 5mmol) = E%; [7] F1 200m1 A5 N 500-m1 = FESHH + o
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W ¥ RN BAEIE] 5°C .4 0. 1g (0. 63mmol) SALZRINAN R VTR . HIR, B RS
2. 2g (13. 8mmo1) YRAN 50m1 G4 M il 8 19 VR AV VR0ZR Vi 0 N S NS VUi » 5 IS I Y R ) i
PR 2, ARG PEFE IR NV 8 /NN o NV R i, AT AU NI A L FH
A BRI /K B B » FF ek BR B T4 o 7RI T 28 51 » P RERR A i (&
FREEH Bkt / RARTR G Kbk e 4, b33 4. 0g 7E8 B A& AR FIR =Y
[8] (36 % 173 ) ,

[0102]  (4) ¥ 3.0g(3.4mmol) H ¥ = 2 %y [8] F1 100ml A 2 L A 200-ml — Fji &%
A ok, AR AR B A T R O R [R]EKE 2.5ml (18mmol) = £ i
0. 13g(0. 24mmol) Y (1,3- Z R EBHEE N L) — A EMARNE B LK ¥
2. 6ml (18mmol) f¥] 4,4,5,5- PUFFSE -1, 3, 2- 4249 ER M R VIS S, 78 100°C
R RONVES D M . RIVEE G, H LR SPEAS B NSRRI AA LZ I TG /Kb B2 Bl
T FEUE T2 REHE, MR (IS (RITEET Okt / ARIREGH ) Kk Y
PR, IRl 1. 7g B4 B G AR I SRR EE =28 %5 [9] (B3 % 177536 ) .

[0108]  (5) 7E 200m1 —Feifi -h st AN L N 3R FI 5 o

[0104] ¥R =257 [10] :1. 0g (1. 04mmol)

[0105]  FMREE — 2875 [9] :2. 1g(2. 29mmo1)

[0106]  AFZK :80ml

[0107] &% :40ml

[o108] K, 7R N AE AT Bkt SO VR [RII , f a8 10m1 7K Hh s 2g ik
T 0 T ) 5 FRT 7K VA VBB T NN R N o e 4 0. 06g (0. 05mmo1) PY ( =2 FEM% ) 42 (0)
TN N ES . Hovk, TR N 2R NV 30 7380 m ¥ R NS IR E 2 77°C,
SRJG TR OISR 5 /NN o SOV AR, FH U7 26 B0 N W A LZ I FH e /K B BR
B o LEUE T2 RS E, MRS (RITEH Okt / PRGN 5% i
af, /g2 1. 7g 1B 3 AR R R AL 590 No. 2 (68% K173 ) o 153 B 7= 1t 4k
AW No. 2 BI4EE >k 99. 9wt % H L4 T84 2488,

[o109] (A ufdl 2) /- HEAL G No. 3 1A

[0110]

16
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@R
B'o‘(i Br B NayCO, K

[10] { ®E+BtOH

Br
[13]) {36% s=4]

o) Nn(dppp)Cl
(13] + HBZ )é B:%

[14] [59 %#=%)

Pd (PPh),
(131 + (14} NGO B

f‘F’;sdEtOH

TS No. 3
[o111] (1) 7E 500m1 =FBIH N LU IR FIFE T o
[o112]  FAMIREE — 225 [9] 9. 7g (10. 4mmo1)
[0113] ¥R =2%j [10] :10g (10. 4mmo1)
[0114] Eﬁ;{x :250m1
[0115] £ % :80ml
[o116] IR, 7R3 N AE AT ke SO v ) [RTI, #3d i 78 100ml 7K i 20g
T R 1T o) 2% ) 7K VR T NN S NS R o B #4 0. 58g (0. 5mmo 1) P ( =KZE %) 48 (0)
IO RS HR, 78 20 B R N 30 438 s, ¥ R N KR S22 77°C,
SRJG TEFE SN 5 /DI o SOV ES IS, FH U7 26 B0 N W A HILIZ I G KB R Al T
B o TEUE T 28 A G, IR (RITEH Okt / PAREVE) 5% B e
aff, kg2 6. 3g /A TE At i AR SR /N B D [13] (36 % K™ 3 ) .
[0117]  (2) ¥4 4.0g (2. 4mmol) [y 8 ¥ 75 58 %y [13] A1 100ml A7 2E jit A 300-ml = 37
Feirh o K, A8 20 T AR B T R R NSV RIS, B 0. Bml (3. 6mmol) — &
JfZ F1 0. 13g (0. 24mmol) [y (1,3- Z R I BEERE Nt ) A MA R M. H ik, ¥
0. 52ml (3. 6mmo1) ] 4,4,5,5- PU A 3L —1,3,2— — 48 2% SR 42 32 0 o N S N WS TR ) 4
L00°CF it S NV 10 /NI o e Vg5 R, F SR C R A5 B N A AL 3 F ek
PRI T . FEIRS T 28RBS MR A (ol (RS - Cbt / MRIRGWHEH)) ¥
VR R ERAL, AT R 2. 4g VBB AR SRR S JE 2 [14] (B9 % =38 ) o
[o118]  (3) £E 200m1 =Feiff -h i A\ L N IR F R 5 o
[o119]  HYR/NEEZr [13] 1. 0g(0. 59mmo1)
[0120]  FSMREE/SZ8 %5 [14] 1. 03g (0. 59mmol)
[0121] Eﬁ;{x :80ml
[0122] 4% :30ml
[0123] IR, 7820 B 78 BT T BRE S N i d B [RT N, # 38 i 7E eml K s fg 1. 2¢
o B B0 0 1) 5 PR K S VOB T I IR N B 4 0..03g (0. 03mmo1) U ( =2 FEf ) 48

17
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(0) MANRIVEHE . TEZM T BFEZR NI 30 43805 RNV T2 77°C, 2R
Ja PR IR NS B /NI o RONEE IS FH R 25 B NS R AL I FH S KB B T
B o TEUE T2 RS G, MR G (RITEH Okt / PRGN ) 5% e
af, I F 2] 0. 91g 7E A ¥ A B IR IR B AL &4 No. 3 (48% 7= 2 ) o 13 BRI/~ AL
A1) No. 3 I4ERE R 99. 9wt % HHAy T84 3316,

[0124] (& ufdl 3) 7~ PEAL A4 No. 12 B4 A%

[0125]

oo e

n ["] [65% ea2 %]

T
° (7228074
o EM Z“.,‘;o,,w B oo e
(51

P R+ELOH (6] [32% &/ ¥}
.
°© No,COpK 5 ik
{7 ® F+ELOH
T A4 No. 12 [56% s22]

[0126] (1) 7E 500m] —FHEH N LA AR o
[0127]  2- ¥ -7-fl%7 [1] :20g(39. Immol)
[0128]  —ZFEfE [2] :6.6g(39. Immol)
[0129]  Hd¥ :7. 4g(117mmol)
[0130]  BXPREP :16. 2g (117mmol)
[0131]  1,2- &K :200ml
[0132] LK, 1E 180°C Ntk MR 12 /NIt o [ N5 TS, i il e NIV, ST AR HL
R NHE B HUE, 85 C KB BR A T AEUE T 28 R e, PR (fE
FREH - Okt / FAIREGWT) ik B R4, ka3 3 14. 0g 75 4% BRI i el [3]
(65 % 1775 ) .
[0133]  (2) ¥ 10g(18. Immol) WM [3] A1 100ml FFZKJH AN 300-ml = Fikekit. I
W A6 Z IR N E R AR T BRSOV RIS, In A 2. 0g (3. 6mmol) ) Ni (dppp) C1, !
7.6ml (54. 3mmol) )= ZW#%. ¥, K 7. 9ml (54. 3mmol) ATUMBEERGEARI N S N8 » T4
SR LAIBIAL 6 /NI o SR 45 o, B KB NI, 2188 B2 B B R A HLE IF
FHTC/KBR BN 158 o 7RI T 28 REH I M EER Al (JRIFHEH) : Qi LR L lETR
EIEH) Kk B PR al, A3 3 7. 8g A A E WA AR EEAA (4] (T2% 172 ) .
[0134]  (3) 7E 500m] —FLEIH AN LA IR FIFE T o
[0135]  AMMREZAK [4] :5. 0g (8. 3mmol)

18
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[0136]  —yRACIA [5] :5.9g(8. 3mmol)

[0137]  FIZE :100ml

[0138] &% :50ml

[0130] iy, £ 255 T AR B TP B FT: S B VB ] B, K 18 7 80m1 7K i 16g
T R AM T 1) 86 PRI AV VRUBR  IMN S NS R 45 9 0. 48¢ (0. 42mmo1) DY ( = Z-FEMHE ) 48
(0) IO . HIk, TR T B NV 3 /Mo ROV EE IR, R A A B,
IR EIANUZE I KRB T4 o AEJkHs T 28 R A, MR AR (i (IR .2
Bt/ WG EN ) HIREYRAL, HIL1F 3 3. 3g 1 b e (ol (R iR AR A [6] (32% Hy ™
o

[0140]  (4) 7E 200-m1 =LA BN LU R IR o

[0141]  AMMREEAA [7] :0. 32 (0. 67mmol)

[0142]  JRAAK [6] :2. 0g (1. 6mmol)

[0143]  FIZE .50ml

[0144] £ :20ml

[0145] LU, 7R3 T AR TP R SN AR RIS H i 78 10m1 7K s 2¢ ik
PR AT )25 R AR S VBOZE W N S NS T o e, #4 0. 04g (0. 03mmol) DU ( =4<3EHE) 48 (0)
IO REES o FLIR, TEIFIAL T BiFE 2 RNAES I 3 /NN o [RONL&5 U » F AR 2R AR IR N 5
A HLZEIT KR BN T4 7EmUE T 28RS E, PR AE (A (RRITEH : Cbt /
R GER) K hk B eat, HIbia 2] 0. 96g 1 b (0 b R 196 T FE 2 ZEBUR AR 58 25
RIZR B AL A4 No. 12 (56 % 117756 ) o 13RI 1AL G40 No. 12 2B A 99. 9% HAL 4
&4 3004,

[o146] (G pfdl] 4) 7RBIIHEAL S No. 9 -5 Rk

[0147]

FeCl,
+Cl —
%{ﬁ}ég& < oo ) & @O % o
(8]

[15] [85 % &%)

- Ni (dppp)Cl, 0
[15] + HB oﬁ _—2, Ma\ f;
~O ELN/ 7% o

[16][60 % 1% ]
Pd (PPh),
Br Br + 2 [16]
Na,COj ki
/ FHR+EL0H

(10]

FHHEALSH No. 9 [65% 9% [}

19
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[0148] (1) 5. 0g (5. Tmmol) FEYR = 2% [8] 1 100m1 — & %l A 300-m1 =SB+ o
IR AE OC R EER AP BdE R N IR N, 4 0. 56g (6. Ommo1) AT ZE5A 10ml —
AT LB MNP FLIR, 1 5 S s v i FE R R i, AR A Hi e 12 /b . |
M ZEH G, IIATK, BT % B NG HLZ FF KB BR BH T48 o 7838 T 28 R i)
Ja, R RER AR S (IR : Okt / FARIRGHET) Bk Etat, mika3l 4. 5g /EN
WEGRER R =% [15] 85% %) .

[0149]  (2) # 3.0g(3.2mmol) ¥ ¥ = 2 %7 [15] A1 100ml AF Z£ J A 200-ml =
B e H 78 2R T AR A P B )OS R [RIR 2. 5ml (18mmol) = 4
JiZ F1 0. 13g (0. 24mmol) [y (1,3- Z R EBERE N L) B MA R NV E B HIK #
2.6ml (18mmo1)4,4,5,5- PR3 1, 3, 2— A 2% SO RE 28 0 0 N R SR » 76 100°C R §ii
FERE 5 DI o RIVEER G, H LR LR HUR N HLZ ek B a1
PEPRHS T 28 R, MR RAE G (EITEH  Oke / ARG HN ) Bik A vdeat,
HIGAF 3 1. 9g VB B (S AR SR AR i — 28 %7 [16] (60 %6 I35 ) o

[0150]  (3) 7E 200-ml = #BIEH N LU R IR FIFEE ) o

[0151] ¥R =575 [10] :1. 0g (1. 04mmol)

[0152]  FLATMREE — 275 [16] :2. 2g (2. 23mmo]1)

[0153]  AIZK :80ml

[0154] 4% :40ml

[0155] IR, 7RI N AE AT Bkt S N v ) [RI , F3d it 78 10m1 7K Hh s 2 ik
T 0 T ) 5 FRT 7K VA VBB T NN R N o e 4 0. 06g (0. 05mmo1) PY ( =2 FEM% ) 42 (0)
BN SRR o FLUR, £F 2500 N9 RE S P VTR 30 2085, 8 I NV TR IR FETH 2 77°C L 3R
PiHE RV 5 /NN o N5 RS, ST A BUR B A L 3 F KB B 5 . 78
IR T 28 R, M ER AR (il (RRIFET - Cbt / A RIRAGHEH) ) Kk it a, i
AR F 1. 8g 1E K A S AR IR B AL A4 No. 9 (65 % I~ ) o 15 3 HI7R B PEAL A4 No. 9
(K4 R 99. 9wt % HH:Z» T84 2602,

[o156]  ( sLjfs] 1)

[0157] il B K 1 h RS BIA VLR ICEE . IAL, 1E A VLR CAAF AL R R
TR &Y.

[0158]  FEAR 1 :BEFEFEAR

[0159]  PHAK 2 A4S (1TO)

[0160]  “7UFENJZ 3 :PEDOT:PSS (P AT-4083 ( Fij /4% ) ;1 Baytron i)

[0161]  KOGIE 4 RIS No. 2 (ARRZILEY) ) Rl EEY) No. 101 (B &
Yy (CF4)5yF & :76000g/mol, f1 John Wiley & Sons, Inc. fili& )) Ml Ir (Co—piq),

[0162]
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CgHy7

CgH17

In(Ce-piq)s
[0163]  HLFVEAJZE 5 :CsCO,
[0164]  [HAK 6 :Al
[o165]  H{AkHh, it LU NFE 7l & A AL L
[0166] 75 5C, A IR S VAAE SIS FENR (FEMR 1) 4 170 JE i LATE B PH AR 2. SR, FH
% 2 IR 120nm. HVR, ) BE S R 708 PEDOT : PSS il LATE e 25 7 N 2 36 I
N, 2 FGENE 3 HIFEE R 30nm,
[0167]  H:¥k, i % 7~ B P AL &9 No. 2 1 1. Owt % A28 VW 7 9 1 46 & 9 No. 101 1)
1. Owt % FF 2SS VORN T (Cypia) 5 I 1. Owt % FR 2RI o 545, TRA 4% PR S TRUAE A5 A5 I VLI
WL n I EA A Y No. 2 2 R BIPEALE Y No. 101 ¢ Tr(Cepia); =92 1 7 & 1,
RJG , FIFH B RBIEAES T GENE 3 DR AR BE UL 4. SE, RIEZ
4 IR A 2 90nm.
[o168]  H., M B A ZEIEAEROGIE 4 4 Cs,C0, TE B LAE R FIENE 50 IBIT,
HFENE 5 MR 2. 4nm. B, I FH B S R BEVEAE L FIENE 5 AT B LIE Rk
FIA% 60 LLI, BAR IR R R 150nm. 2R )5, 4645 21 1 o {478 DAB st LLTE AU IR 3
HH NGRS A Ak, @it LRy, 5 2H ML LR+,
[0160] 40 1TO FE 43 B eE IR IE AR I AL 242 3 YR 7R LU R RS B A LR G 28
P n DC H Hs B, I B 21 R o 4L ROERA CIE B ARKR (X, Y) = (0. 65,0. 33) o i
PR T e . T K, BT A AL EL ROV 2B (1 CRADLE CORP. i) 1
W 25 FVF T &AMt PP B AR & T 2 TE 5 G AR SR B A AT
BT SeAh, AR 3 E , B DU A 77 A R P I 25 1 1K SR Bl R e A 3R 3 L
1R RIS SR L — SRR M s — SRR R s — RAURRE I ER AT E S L B
KRR
[0170] 3 L oR PP S5 R .
01711 (SEZjfs] 2)
[0172]  B& TACER Szt 1 Hhik 92 @ 7 ¢ 1L IRA S PR AT S RS EE R
L AR AL G No. 2 ¢RI &) No. 101 & Tr(Copig), =84 & 15 © 14h, Y
SEHE) 1 AR R I FE R A HUR L8 tE . XTIXFEAS B ML 2 i DC HLIR RS, &5
SEHE L RSB L @R G, b, F S scitfd) 1 b R 7 SO A LR eds . &
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1 RHHEE R

[0173]  ( SEjifs) 3)

[0174] B TACESCHER] 1 92 & 7 @ 1, IBA & P IREBATIES PRSI EBIKE

e AR G No. 2 ¢ RBIHEAL S No. 101 & Tr(Cepig), =59 © 40 © 14h, Y

SEHER) 1 AP AH R IR 2 HUR DGR . SHIXFRAS B B HLR S EIE N DC HL I, 5

SEEAE) 1 EAEIIN B LT RO . AN, FH S STt 1 EAER D RO . 3R

1 RHE R

[o175]  ( Ek&efs) 1)

[0176] [ T AMEH =B AL G4 No. 101 DL IR A 7~ B AL &4 No. 2 F1 Tr (Copia) 4 1)

PR RV VAT AT T 2R VR I B WK R B sl AL S 4 No. 2 ¢ Tr (Cgpia) s = 99 14t

PR S | A AE R P il s A AL RO G 1o R FELS B A HLA G140 in DC

JEIN, 55 SEEfE) 1 RIFESLIN R 2060 0t A, S SEatif) 1 RIFE 77 PP A AL OGS

o R 1RHER,

[0177]  ( Lb&f) 2)

[0178] [ T ANME = AL G4 No. 2 LSRG 7= 9 AL A4 No. 101 FT Tr (Ce—pia) 4 1)

FR 2RV A1 AR 2R v ) T R B L 7R B AL B4 No. 101 & Tr (Cypig) s =99 & 14F,

PR S 1 A AH R il e A AL RO G . X FETS B A WL OGS {0t in DC

JEIN, 55 1 RIFESIN R L0 68 kO. shAh, S S 1 b RIFE R 7 PP A AL G4

o R 1R,

[o179]  ( Ekiefs 3)

[o180] @ AEHH LA R 7= %S LeA A4 No. 1 (4 3 :830 41 :99. 9% ) A S it

1*@%%T%ﬁ%A%mo2%%%hm/$$ﬁm AL, TERUROGIE 4 I, TRE % A
m@@@ma&%ﬁaﬂﬁwﬁﬁw%A%m1 AL G P No. 101 Tr (Cgpia),

=49 1 50 : 1. BT _E@LIAL, 5SS 1 AR R R S A AU B Rt . IR

%ﬁ%ﬁﬂﬁ%%ﬁ%Mm%ﬂmiEi%%1ﬁﬁmmﬁﬁéﬁﬁmﬁﬁh%%%%%

L A RIFER T PP AL ROGE . R LR g R

[0181]
i : i i E
GbﬁﬂglﬁiQ%D

st ka4 No. 1
[0182] % 1
[0183]
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AREHBRRBRANGE BRXst | AEkuE Y 4
RHIEAS | FHRMAY | I (Cpig)s | ATt ady | EFK | (1o/W) | (cd/n’)
#No.2 (wt [No.101 (wt% )| (wt%) No.1(wt% )| % (%)
% )

= 92 7 1 - 4.3 3.0 1420
%) 1
£#k 84 15 1 - 5.1 4.0 2010
1) 2
%4, 59 40 1 - 6.3 5.5 2600
4] 3
1423 99 - 1 - 4.3 2.4 850
1) 1
2t 3 - 99 1 - 1.2 0.3 600
4] 2
143 - 50 1 49 3.0 1.9 800
%) 3

[o184]  ( SEjfs] 4)

[0185] [ T AMEH Ir (Cypia) 3 BLRIREG 7RI A No. 2 R 101 (1) FF 2R AT 1 R 2R
W B B IR E O R B PEL S No. 2 ¢ 7Rl AL 540 No. 101 = 90 & 10 b, 2 55E
WA 1 A R R il A AL RO o ATIXAEAS BIAA WL OGS4t i DC H A IR, A
2k B B ARG, WERICHA CIE AR X, Y) = (0.18,0.14) » k4, H55E
W 1 ERER T VP A LROGEE. R 2 R AL

[ot86] (L)t 5)

[0187] & T RN E &R EZ L A RBI M EY No. 2 1 IR AL-5 ) No. 101 =
70 1 30 4, 12 MR S S 4 O RN A A HLROGER AR o REXFELS B LR DGR
JiE N DC HL RN, St 4 RN R0 (L RO . A, S SETE) 4 b R 7 PO
HAHURI R R 2 nHE R,

[o188]  ( Ekisifsl 4)

[0189] & T AXUA# F 7~ E Ak &) No. 2 1F) 1wt % B ZRISMUE R G2 4 A1, 15 I8 5 S i)
4 AR RN FR P il & A WLR G . RHXFELS B MR A i DC HL RN, 5 S i)
4 RIFEUIN 2B (RO IeAk, FHA S 4 AR 7 PP A MR R . 3R 2 /R4S
Ro

[0190]  ( Ek#e4d) 5)

[0191] & T AUAE 7~ Ak &) No. 101 1 1wt % 2RSS TRIE R OGS 4 4b, #2185 52 it
1 4 AR R RR il 2 A LR OGRS IE o RHXFELS B RAA HLACAS EiEIN DC A I, 5 St
] 4 [FAEUIN B8 € 6. IeAh, RS S 4 rh RFER 7 KPR A AR R 3K 2 7R
HEE R,
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[0192] K 2
[0193]
EREHRBARBERAGE RRSETFT | HEKE RE
TS T~ e B (1m/W) (cd/m')
No.2 (wt % ) No. 101 (wt % ) (%)
L4 4 90 10 1.5 1.5 1000
£ 4) S 70 30 2.3 2.4 1800
Pk ) 4 100 - 0.6 0.7 830
R 5 - 100 0.5 0. 4 700

[0194]  ( SEJEfH] 6)

[0195] 3@ ik A% A 749 Ak &40 No. 3 AR St 1 A FH ) 7R B M A5 ) No. 2 Rkl &
Lwt % 2RV BEAk, TEROR TEIE 4 B, TRA 45 T S VAT A9 F R VR I B Bk L AR
AL G 9 No. 3 & IR B4 G No. 101 & Tr(Cepiq), =92 0 7 ¢ 1o BRT EkAR, #%
W5 S A9 1 rh AR R R il A WLR OGRS F o XTIXAEAS B A HLA AR in DC HL A
N, 5 S 1 [RIFEILIN R 268 ' o Ak, FH S SEie) 1 A R 7 PR A ML a1
x I RHER,

[o196]  ( SZjifs] 7)

[0197] B 7RG AR BATTS 2R v B IR B LU A /R B PR G400 No. 3+ 7 g ik
& No. 101 ¢ Tr(Ceqpiq), = 64 © 35 @ 1 4b, M5 SiEf] 6 FAH F RORE e Hl 4 H AL
RACEAE . STIXFES B A LR C 2N DC R, 5 52hEH) 6 [FIFE I 2206 8 .
Ak, 5 SEiif) 6 RFERDT XPEM A HLAO . R 3 AR

[o198]  ( LL&A] 6)

[0199] & T ANME AR BIPEAL G4 No. 101 DL IR G 7RI AL G4 No. 3 5 Tr (Copia) 5 I
PR RV AT AT T 2R VR I B WK R B R s AL S No. 3 ¢ Tr (Cgpia), = 99 14t
PR St 6 T AH R P il s A AL OB 1o R FELS B A HLA G0 in DC
JEI, 5525 6 [RIFEILIN R 2060 &0t A, 5 SEatif) 6 b RIFE 77 KPP dL R Ot
F. & 3 RHETR,

[0200] &3

[0201]
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EREHRARBRAGE KX & AEKE | RE
FHEY | TS | Ir(Cpig)s | FHEE (%) (Im/¥) | (cd/m’)
No.3 (wt% ) |No.101 (wt% )| (wt%)
34 6 92 7 1 4.9 3.8 1980
sk 7 64 35 1 6.7 6.0 2900
PR 45 6 99 - 1 4,5 2.9 990
[0202]  (sLjitifs) 8)

[0203]

AL RBP4 No. 12 AR SEERY 1 A B2 P AL 540 No. 2 Kl 2%

Lwt % RS IR, TEROR TG Z 4 B, TRE 25 T 2R A0S A A VI B R R L oA 7R
BIHEAL S No. 12 ¢ 7R BIPEALS ) No. 101 Ir(Cypiq), =85 & 10 : 5. Fr Bik4h, 4%
W5 Sts] 1 P AH R R & A ML G o XTIXFELS B A AL RO 1F N DC HL
Iy, 5 St L RIRE I B L0006 . seah, A5 S 1 o BRI 7 KPP A HLARO 631 o

KATRHEGER,
[0204]  ( SEjEfs 9)
[0205] [ T VR A 4% B S VS VA A 2R VR BE B0k P L s AL A No. 12 Rl P

&M No. 101 ¢ Tr(Cepiq), = 60 © 35 : 5 &b, %05 Szt 8 A AH [H] R il 4 AL
RACEAE . STIXFEE B A HLR IC 24N DC R, 5 92hEd) 8 [RIFE I 220 6 5 .
Ak, 5 St 8 hIRIFER T XPEM A HLAOGR . R 4 AR

[0206] (L&A 7)

[0207] B T AME =4 AL &) No. 101 LLAIR G 7RI MEAL A4 No. 12 F Tr (Cg—piq) 5
R 2RV AT AT P AU B IR T B s B RS ) No. 12 1 Tr (Gepig), = 95 & 54t
P 5 St 8 T AH R P il s A AL RO G 1F o R FELT B A ML G140t in DC
JEI, 5525 8 RIFE LN R LT 64 & . A, 5 St 8 i RIFE )77 P A AL Ot

., F 47 HEER,
[0208] K 4
[0209]
AREHBRARERIKNGE RXSEF | HEHE T
B T | I (C-pig), | BFE (%) (lm/W) (cd/m’)
No.12 (wt% ) | No.101 (wt% ) (wt%)
L34 8 85 10 5 5.1 4.1 2020
RAH 9 60 35 5 6.3 6. 3 3000
g 7 95 - 5 3.8 3.0 1050
[0210]  ( SEJtifA) 10)

[0211]

I o A% H 7 ] AL 5 ) No. 13 A8 S 1) 1 A A A 19 75 510 7 Ak 5 4 No. 2
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K& Iwt % KW . U 3R K, o B M4k A 4 No. 13 O 2 B . Am. CHEM. SOC. ,
A. L. Kanibolotsky %%, 2004, 126, 55 13695 W& 4k &4, HEA 99. 7% [ 4l i 2772
[R5+ B MeAh, TERIGE 4 W, VRE 25 2B AT A R 2R i VB B R 2 L A 7 i 1AL
EH No. 13 L IRBIPEA D No. 101 ¢ Ir(Cypia), =80 : 19 : L. (&7 Lk4h, %Y
SERE] 1 AR E R RS A HUR AR IE . STIRAEA BIA WL G FHE n DC HRE, 5
SEEAE) 1 EAEIIN R AL RO . AN, FH S ST 1 FEAER T PRI A AL RO s . 3R
5N HEE R

[0212]  (SEjiafs] 11)

[0213] B TR F ARG AT AT 2R i I B s W B L o /- I AL &40 No. 13 & oAl
MALAY No. 101 & Tr (Copiq), =65 © 34 @ 146, ¥ M 550 10 FAH E R 7 & H
BRI AZAEAF RN A AL OGN DC L ANy, 5 S 10 RN B 20 (0K
Jte WAL, 552t 10 A FIAER 77 P A HLROGARF. R 5 mH g R

[0214]  ( LLAA) 8)

[0215] & T AME R =~ AL 40 No. 101 LA ARG 7RI HEAL A4 No. 13 Fl Tr (Cy—piq) 5
FR RS VLA A3 PP 0 R ) T R R L A 7R B A5 No. 13 1 Tr (Ggpia) 3 = 99 & 1 4F,
P 5 S5 10 PR R R i) 2 A LA G A o IR AEAS 2 A AL OGS 1 DC
JEB, 5S2HEE) 10 RIFERIN BN 6 K. thah, 5 SLHEE) 10 mh IR 7 XEm A HLR Ok
w25 R gER,

[0216] £ 5

[0217]

AAETBRA BB RN E BAIETF | HEBKE | RBE
FEMALY | FHEALW | IrCopig, | HE (%) | (In/¥V) | (cd/o’)

No.13 (wt% ) | No.101 (wt% ) (wt%)

F3#4) 10 80 19 1 5.2 3.8 2010
FHH 11 65 34 1 6.3 6.0 2930
Yo sk 451 8 99 - 1 4.0 3.1 1020

[o218]  ( sLjfs] 12)

[0219]  TE LA H 7B PEAL S No. 15 AR S5 1 rp A FH IR s 90 A5 4 No. 2 DL R GE
AT 78 AL A4 No. 109 (*F2)4 15 :1100000g/mol ;1 STGMA-ALDRICH CORP. i )
AR S 1 AP AE 7R B AL A0 No. 101, 73 546 1wt % BRI IS 3 K, 7o) 1
AW No. 15 A it 2% Tetrahedron. Lett. , G. L. Feng 2%, 2006, 47, 55 7089 VLIl & &I
FHELIE HLAl T 99. 6wt % MI4r 18k 2092, AL, TR R IGIE 4 I, TR-4 4% T 28 AT 15
PR 2R VLI T B R T LU A R B AL S No. 15 ¢ oR Bl 4L &4 No. 109 & Tr (Cpiq) =
75 120 1 5. [RT _LIRAL, IS ST 1 AR R BRI S A AL R . XTIXFES 2
(A WL ERS AN DC H B, S5 S2ifif] 1 [ B4k 6. Hhah, 5 SEEf) 1
[FIFER T KPP AL . K 6 SR

[0220]  ( SEjiafsl] 13)
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[0221] [ T YRG5 TRV AT A 2RV ) B vk B2 B g 7R B Ak &40 No. 16 & 7=k
B No. 109 ¢ Tr(Copiq), =60 : 35 © 54b, &M 5 S2HER] 12 rhAH R RE P Hl4A HL
RACEA . XX RIA AL IS AEE N DC HUE I, 5526 12 RSN RN Z0 65 .
Ak, 5 st 12 o RIFE R 7 PR A AL ROtEs . R 6 IR AL

[0222] (L&A 9)

[0223] & T ANME =4 AL &40 No. 109 DL ARG 7RI HEAL A4 No. 15 Fl Tr (Cy—pia) 5
R 2RV TR AT AT T SN B R T B s B RS ) No. 15 Tr (Gepia), = 95 & 54t
P 5 S5 12 ThAH [E] IR 2 A LA G AT o W IR A4S 2 A AL G147 n DC
JEIN, 5S2EE) 12 RIFRIM B 6k st S SLiEs) 12 IR 7 KR A HLROk
w6 SR,

[0224]  ( LL%A 10)

[0225] & T ANME =~ AL S 90 No. 15 LLATR -G 75 PR AL A4 No. 109 il Tr (Cy—piaq) 5
PR 2R A A P R v ) v B R s B AL 549 No. 109 ¢ Tr (Cepiq) s = 95 & 54t
P IR 5 St 12 PR R FR i 2 A WL G A o RHXAFEAS B A HLAO G4 in DC Hy
JEIN, 550 12 RN B 20RO Ak, S S 12 th RIFER 77 R A AL Ak
mk . ke RHEER,

[0226] K6
[0227]
EAEFRARERINE RASE | HERHKE | FE
TS | TS | Ir(CGopig), | FRCE (1m/¥) | (cd/a')
No.15 (wt% ) | No. 109 (wt% ) | (wt%) (%)
3641 12 75 20 5 1.5 1.3 800
£k 13 60 35 5 2.0 1.9 920
PR A] 9 95 - 5 0.7 0.7 530
P 10 - 95 5 0.2 0.2 210

[0228]  ( SEjfs] 14)

[0220] 3@ ik A8 F 7= 491 11 Ak S No. 9 AR St 5] A FH Ry 7= 461 146 54 No. 2 DL R it
18 F 78 1 1AL ) No. 104 (343 7 & :100000g/mol ; B John Wiley & Sons, Inc. i
) ARSI 1 A FH R AL S No. 101, 43 5148 1wt % S0 . eAb, TR R
J6E 4 I IR A W AT AT R RS ) T R L o R A A No. 9 ¢ IR A
No. 104 : Ir(Cypiq),; =85 : 5 : 10, Fi 1 LS, 42 M 5 Siif] 1 rhAHR P2
BUR e 21 o SHXFEAS B A WL 6 3445 DC F R I, S5 5 ftifs) | RIPERL I B 4168 % o .
[0230]  JhEAN, UG WE N 100cd/m’ B, VP B HLA L2 HI 2 8. i 2
B, A8 5 5E IR RSO SE TRCR DR SRR B I A R e s . I 3 &, Rl
“OIEH” SRR 100cd/m’ RIS R BIE TR . R TR 4R

[0231]  (SEjiafsl 15)
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[0232] [ TIRG 45 FF ARV AR RV v ) B s 9 B LU A 7 B AL &) No. 9 & ol PEAL
AW No. 104 1 Tr(Copiq), =80 : 10 © 10 b, M 5 Sif) 14 HhAH F RORE R 4 B AL
RACEAF . XX RIA ML 2SN DC HUE I, 5525 14 RSN RI L0 65 .
Ak, 5 St 14 o RIFEE 7 PR A AL ROBEs . R T R AR

[0233]  ( SEjitafsl 16)

[0234] [ TIRG 5 ARG A 2R B R S LU A 7R B AL &9 No. 9 & o9 PEAL
EW No. 104 1 Tr(Copiq), =70 1 20 © 10 &b, #5614 HhAH R ROFRE R Hl & B L
RCEAF . XHXFEASRIA LR ICESAEE N DC HUE I, 5526 14 ARSI RI L0 6K
AL, 5 St 14 o RIFEER 7 PR A AL ROBEs . R 7T AR

[0235]  ( sLjfsl] 17)

[0236] [ T VRG 5 FF AR VA AR 2RV ) T R VR B LU A 7 B AL &4 No. 9 & o PEAL
EH)No. 104 1 Tr(Copiq), =60 : 30 © 10 4b, 8 5 S2%] 14 HhAH R RORE e 64 B AL
KA. XHXFEFRIA U IS AEE N DC HUE I, 5526 14 RN BN Z0 6K 6.
Ak, A5 St 14 o RIFER 7 PP A AL AOLEs 1. R T R4S

[0237]  (Lb&H) 11)

[0238] B T AT R BIPEAL G4 No. 104 LU KRG /- AL &4 No. 9 Fl Tr (Copia) 5 I
R 2RV WA AT TR RS B IR BT L R PR A No. 9 ¢ Tr (Cypia); = 90 & 10 4F,
P B SEAE) 14 TP AH R R ) 2 A LA G A o W IXAEAS 21 A AL OGS 14 n DC
JEBE, 552 14 AW BIA G R . Ak, A5 SEf) 14 P RFER 7 XoEm A HLR G
Wk 227 RHgER,

[0239]  (LbZfHl 12)

[0240] [ T ANEH A~ AL &4 No. 9 LLRIRA A~ 9 AL A4 No. 104 F1 Tr (Cpiaq) 4 1)
PR 2RV AT AT TR RV v ) W B R s B AL B4 No. 104 & Tr (Cy—piq) 3 =90 & 104F,
P R SEAE) 14 ThAH F RS 2 A LA GAS A o IR AEAS 2 KA ML G £F i n DC
JEIS, 550 14 AW B Gk Ak, 5 ses] 14 R RFER 7 XoEm A Mk 6
w7 RHEER,

[0241]  ( LbZA) 13)

[0242] T8 ik 45 A BUAL &40 No. 1 AR St 491 14 A 43 FH AR 8] 144k 5 40 No. 9 kil &
Lwt % 2R AN, TR UROGZ 4 I8, TR -G 25 Vi AT FR 2R v B vk B LU A A ek &
Y No. 1 D sRBIMEAL G No. 104 & Tr(Cypiq), =45 @ 45 1 10. B EiR4h, #8550
i 14 HRAH R AR P &AWL OGRS XX PR B WL G AF N DC H R, 55K
W) 14 RIFEINBILL AR 6. A, H S Semid] 14 F R 77 XM A LA 88 F. &

TR AR
[0243] F 7
[0244]
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EREH BRRBRRGE £2 100cd/m' #
T LA TH A E-h Ir(Cpia)s | stobfed | FRMOPE)
No.9 (wt% ) No.104 (wt% ) (wt% ) 4 No. 1
(wt% )
L4 14 85 5 10 - 1500
LHH] 15 80 10 10 - 2200
%34 16 70 20 10 - 2500
EH) 17 60 30 10 - 3500
AR ) 11 90 - 10 - 100
gkl 12 - 90 10 - 200
a5 13 - 45 10 45 500

[0245]  ( sEjfsl] 18)

[0246] I8 A FH R AL A4 No. 12 AR SE e 14 A8 R 7 4k &40 No. 9 il 4
Lwt % 2R AL, TE R G 4 I, TR -G 25 WA PR 2R W v ) B2 W B L A 7 9 PR AL
G No. 12 1 JRBIHEALED) No. 104 & Tr (Cepia), =75 1 15 1 10. B B4, s
JE 15 14 AR R AR P il & A HLR TR o XIS BIA AL 62844 n DC LR I, 555K
W) 14 RPN B AR Hhah, H S Sid] 14 F REFER 7 PR A VLR E. &
8 &R,

[0247]  (SEjitafs] 19)

[0248] [ T VA S B B RS 0 B S IR LL A R I AL &4 No. 12 ¢ /Rl 4k &
Y No. 104 © Tr(Cypiq), =65 © 25 : 10 4k, LM 5525EH) 18 HAH A I FEFHl & A WLk
FeARAE o XX FEAF BN LA GRS N DC HL B, 55 St 18 [N B 40 (2 % ok . Ik
Hh, FH 5 S2ife) 18 A AL 77 OGP A LR OGAF . & 8 4 L.

[0249]  ( SEjifsl 20)

[0250] [ T VRA S B AL B RS 0 T R IR LA AR W AL S No. 12 ¢ Rl A &
Y No. 104 © Tr(Cypiq),; =55 : 35 : 10 4, %M 552 H) 18 HAH A IR FHl & A WLk
FeantE o XX FEAF BIRA LA GRS 0 DC H i, 55 St 18 [RIASE I B 21 (2 & ot . Bk
G, FH 5 5ife) 18 A AR 7 SO A WLROGRRF . R 8 45 R .

[0251]  ( bu&ess 14)

[0252] & T AME A~ AL B4 No. 104 DL ARG 7RI HEAL A4 No. 12 Fl Tr (Cy—piq) 5
FR 2RV A AT AR RV v ) R B E R 7R I AL B9 No. 12 & Tr (Cypig) s = 90 © 10 4t,
P 5 S5 18 R AH [F] IR i) 2 A ML RO G A o W IXATEAS 2 A HLR A 4R in DC
JEBE, 5525 18 RN B AR . ok, H5 5] 18 FhRIFER 77 X Em A AL .
w228 Rt

[0253]  ( Ek&:H 15)
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[0254]  JE A% A EEAL &40 No. 1 AR S 9] 18 P A FH %) 7~ 491 146 540 No. 12 ke il %
Lwt % 2RV AL, TERUROGIE 4 I, VR -G 25 T RS VAT AR 2 i v ) B v i LG R o L
HEP No. L L IRBIHEALEY) No. 104 ¢ Tr(Cgpia), =45 @ 45 1 10, [ Bik4h, Y
SEHEAE) 18 AR RN R A A HLR G280 . SHX PR B A AL RG2S 76 i DC i R It
5 Side) 18 RN B2 k0. Ak, H S St 18 Hr [FIAE I 7 PR A ML A

NI
[0255] K 8
[0256]
AREHMARAGEBRRERNE F£ 100cd/m’
TH LAY | TS | IrCepiq), | TS Y | HFRA
No.12 (wt % ) | No. 104 (wt % ) (wt% ) No.1(wt% )| (A At)
£ 18 75 15 10 - 1800
3 #4719 65 25 10 - 2100
523645 20 55 35 10 - 2300
PeAk 4] 14 90 - 10 - 20
PeAR 4] 15 - 45 10 45 400

[0257] 4k 1 ~ 8 o, 5 A6 R NI AR YA Rl B B8 SR S R A HLAOL
FFAHEL, BOCR 4 BRSNS B 2 G A K AT DL 63 11 BE S i
HAT BRI H B A SRS IR 23 AT
[0258] & TA R 7B Ry AOtIR Ot AT I A, B TA Sl LSRR A, B TB O
LLE ) 3 5T I o A IR EEAL S 4 No. 1 AREHMIRER MM BLE BUR G IE 4 I Bl T 0
B 7B s, XFECAL G No. 1 &5 8 IFUTAR . o J7 I, ESEEN] 1 ROt a R, el 7A
H B FEAR I BIZXAE (45 o IR IR, SEil 1 b A8 A IR SR A R 20 1
REXREALED) No. 1, MBS AT B i e e TR
[0250] & 8A R 8B Jy &= AR I (4148 HL 1~ A B MR A 1 8A Sl 1 2 i
[ 8B O LA | B B Ry ol g i WA R T Y B 1 AR RO R AR T
LESEHE] 1 RHRS . SEAk, FERCERA) | Hp, BN T SR THDRLRE P B G B
[0260]  ELAZHI 1 rp OB JE P 2 THTRELARE J5E 5 A D AT IR 2 ek i A 102 R FR AR O e e
JEI, ANBI S R T HARE AR DAL & s B PEAL 54 No. 2 97 HIOF R T 1%
¥, HR SR o o5 — T3, AE S 1 AP, BOA N RXAE IS, HREWS 152 R 4F 1)
T R FR RGN 2 SR & VR A S A B 7= BIPEAL 540 No. 101 38 i B
VBLERRS P2 LA FRARAR SR 2 AL B D B SR
[0261]  {EAKHIMIANAOCAAT T, EHGELR SRR R SRR E K%
REWIIRICIR, PGS SRR IF Al AR IS U o IR A A o, Sl I VR AR 2R )
FORLRIEE S04 ), ] AR SR DA R 45 0 ANE SR LS T, i b A it O L
FOCIR 2 TIEN R B HL T EE N R B S 38 5 i AR ARE A BB
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[0262]  5y4b, Wz 7 A1 8 o, A8 A A SR A A R R ) 1AL A 4 No. 104 ki
AR R A NR A A FLR PR A 72 A 7R B AL 590 No. 104 2 B i 48
(%1584 ) 3F ELAF HOMO BE 23 Ain, 145k [ PEDOT: PSS #1255 7y E N e )14 E , 45 ] BRI 7E
PEDOT: PSS F IR 2 [ HLfar o

[0263] Ak BH A HLR SR n] il i 25 5 HARRHE A 7 v 8 vk il 4% > IF HLRE
TER T SR Bt B30 55 1 s 1 o

[0264] VB 2 MR ME ST 7 RHEIR T AR B, B 5 BRAE A A B T ANBR TIX 28 0 T KR
P 1 S 77 5 o LA ORI K IR0 AR T de 58 32 R AAERE DA BT A S A () 2 T I 45 28T
HERIFI I B

[0265] UL FREEIR T 2007 4F 9 H 18 HIRAZH H AL H] HIiE No. 2007-240660 FIF &, H
WA I NS,
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