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TS Fhe, £EBRMN 10-1200 550, B RN=HEINKP, 455
B, REKSEERE, T8, kE B4, FERRAREET
R AT A ) B
(B) BEWHIHIE
mEE R E ot A TR &
SR 0t E T RRIEI & KA Yamamoto A1 Suzuki R&
HAE T T
Yamamoto & K N: HEART T, ¥ 2, 7—XNRRHGMTEY
Bk 5 0% <BE/RHE<30% BIXURAIT T 448 Ar2 WIRTE KRR,
SRIE R INEIEE /R B2 2—3 42 Ni(0)#) DMF %+, 7£ 50—100 °C i&
FET R 24— 120 /NEFE AR 0.01 % — 10 % BER L 1 B R AR 2 B T i
WY sadk, GREE7E 50—100 °CIBE T RN 1—48 /M, SRAFEE/
WRERBESWRA RN, SFERSE. IREEUUE. BH#HE, BT
T, RESERES TR

Suzuki RERMN: ¥ 2, 7—XNIRESZFTEYR4ESE 0.0001%
—30% BE/R EEXURA IS & B Ar2 WRLEFR 25, SR A BEIR Eb
3 f5E) 2.0M BRERPTVEVR ZERSARYR 50—100 °C BET, oA
0.050%/ZE/RELEIIY (ZZRE:RD A48, R 24—120 /NS IR 0.01
% —10% EE/R LL By SRR T L iR AT AR B4, 4R 4E7E S0—100 °C
BE TR 1—48 /MY, RA 0.0M WithBRBS &L L RN, K8 %
B FEEUURE. WHEhIE. EXETE, BEFEBFERE D FHE.
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HE BB AR Em D TR R I H & v
AHiERHIES X“200410010770.07 HiE H A“2004 ££3 H 29 H”.
RHBFA “BEEBRAES FMEEESIETE” FxKBHEF &

BRI ERAE.

BRI,
AEWETHERBUOCE D THE G ETTE.
BARHE R

B 1990 F&K EHSIFF K21 Burroughs FANEH XM ER T RIE L
BPPVIRIFEURCIME ISR, Mo FRERMESHBGaTFAR
TZEE S TELUKRFEE RIS B RER B SRR %ARRN
PN AR RREMFAEBA . BRESTFRHERE (PPP). &t
£ (PAF). BE%E# (PPV). RER (PAT) HEBFNREMM
Bt SR T RO EMEA RSN KB w4 T B EUR 6
R RE TR A B SE AL SR ABLL 2 T, B 4 TR R & T
REFE IR BE B SE LB SR ZBRBUR, REMM LRI B PIA
T 3 BIHEAT IR AT, LUIEAR 2 H ot i 4 F 28440 O S5 F AR

KT AR TRBR RGN LIEEFTEARE =)

(1D BVEAERESTFHRBER, ) maF/msFHHRER;

() B—EAFHENER. FlN: T. Kido % (Appl. Phys. Lett., 64, 815,
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1994) BT, FOFRE=FIOREDEHER LA (PVKD
B, BEETEMENPEELIT B, HEAZEIE 3400
cd/m?®; Inganas % (Appl. Phys. Lett., 68, 147, 1996) 4. £XH0
EHRBEV AT YIS B &S o PMMA 348, E = IR HE(20V)
T,3/48 T CIE & (0.220, 0.466) HIEtRS. HiZARBTRT T/
=2 F A E B B RIAR 43 B, S B A 6 R S A 78 PR R AR ME LUk A5
FEIE HJLE . Leising WF50/NKHME (0.66Wwt%) WLGHE ST
(PPDB) 77 f{ B B A B AWM SRR R I ATEY (m-LPPP) H,

BT RESEE S F/ESFHRBGR —EREMNET BaAE
R AR SR8 TAME FREN 1. 2% AYm T8, XT8
—®E4FHAEZR (Appl.Phys.Lett.,79,308,2001 F1 Macromolecules,
35,6782,2002), E EE T HOGEESOE PPV Km0 FEBREUR LR
FRREMEEY, BRI W R B, KA RE S F RS
EFEE A, T AR E .
KRR E

AR B RERA—MBAEBRBR SRS TR

AR A H KRR E—F 06 8BRS m 4 TR
&5V

FRAETERE o FHELREE RSB RS 8T
FAR T At 38 BE AT DLSEEL B 08 R OB AR, Rt R R Aum B A
KEF®RM. REAERBRSES FMEER.

AR AKFARY) REATEY A EMIERTT, ZETRATEY K
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ImER FOE R AR %% R A Yamamoto 1 Suzuki BA K
R, Hl& ik T

Yamamoto & RMN: FHESRF T, ¥ 2, 7-IRARGITEY
BARE 09 <BE/RE<30% FIXURMAIT & B4k Ar2 ERETE KBRS,
SR G INEI /R B 2—3 1% Ni(0)#) DMF %+, 7E 50—100 °C &
BET R 24— 120 /NETJE AN 0.01 % — 10 % JBE/R BV A A SRR X B T A%
ATAEIEAE, SRSETE 50—100 °C WRAE FRRE 1—48 /KT, o R/
WEBRBEEWRE LR, SFERS . IRFEIE. BHHE, BT
T, RETYREHTFRIME

Suzuki RERN: ¥ 2, 7T—XRRERHATEYEES 0.0001%
—30% EEIR USRS B BLAK Ar2 RAE R R, RIEMANEER LA
3 f5HT 2.0M BRERETEVRLEERSMRIF 50—100 °C WET, A
0.050%B/RELAIND (=FEHE &40, KM 24—120 /MR 0.01
% —10% IR LU R ZR R ML RRATT AR D S 4k, 4K 4E7F 50—100 °C
BETRN 1—48 /N, KA 0IMBERBBRLZILERN, 2R
W HETRE. W, EET8R, BERBAERES THE.

BARSEHE 77 =
SEREBI 1: 4-1R-9-(4-U T ERE)-1,8-Z BB AL
EESRRTF T, RMREEFMA 4-KR-1,8-Z5 (100 g, 362
mmol), XTHUT ZEIKEE(6.0 g, 40.1 mmol), 120 ZEFZ.8 AR, B
PR T 130CRY 10 /MEF o BINKP, I KBEL R, FEBESE

13
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e, BRAR 4-1R-9-(4-BUT HRE)-1,8- 2B LAE 8.10 g, HEAEE,
F=H 55%.

SEE 2: 4-N,N- " ZFE-9-(4-5U T FREE)-1,8-Z8 B W RZ 1A

FERSRY T [ 4-1R-9-(4- T ZEARE)-1,8-ZB B W fZ(4.48 g, 11.0
mmol), & f&(1.69 g, 10.0 mmol), Jo/KEKERFH(1.53 g, 11.0 mmol),
1L IF£H(0.096 g, 0.50 mmol),18-7&E-6 (0.13 g, 0.50 mmol) KIVE& 4+ in
A 3 ZJF DMPU 5. BLAHHETT 190°C KA 20 /M. —RF L
R, BRUE, EOKYE, KIEZ R, S BEF=Y), 1879 4-N,N-
EE-9-(4-BUT HEFRE)-1,8-EBE WL 1.74 g, BABEE, 7F 35%.

SEHEG] 3: 4-NN-Z(4-JRKF)-9-(4- 8T B3R F)-1,8-ZBE T 1)
E R

B 4A-NN- R F-9-(4- T EXE)-1,8- B AL(1.49 g, 3.0
mmol), /T T & =R B#(2.87 g, 6.6 mmo)IFT 50 BF —E I, 5k
KRR 10 7388, BIAKPEIBRKEZIR, HEIEHBE=Y,B 5
FEH) 4-N)N-(4-TR R EE)-9-(4-FU T R HE)-1,8-25FE T 1.91 g, HLT B [H
&, =2 97%.

SEHAY 4: 4-IRMEEE-O-(4- 0 T 228 )-1,8- R BRSO & %,

ERARI T, [ 4-1R-9-(4-BUT EHRE)-1,8-FE W W (4.48 ¢,
11.0 mmol), FRM(1.67 g, 10.0 mmol), Jo/KBRER4H(1.53 g, 11.0 mmol),
AL T4 (0.096 g, 0.50 mmol), 18-7&-6(0.13 g, 0.50 mmol)HIIEEH
A 3 Z7+ DMPU W BAAHHE T F 190°C KM 20 /M. —4&
HSEZERU™Y), TR¥E, BUK¥E, KB, HEESEF-Y, B
Yy 4-FRMEEL-O-(4-1U T B E)-1,8- BB, BEEE 1.22 g, 77K

14
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25%.

SR 50 4-(4,4°- ZIRMEMEE)-0-(4-HU T ZEZH)-1,8-ZE BRI 1Y
& R

W 4-REMEEE-O-(4- BT HFEFHE)-1,8-BBEW Z(0.99 g, 2.0 mmol),
0T H=RALR(3.82 g, 8.0 mmol ) T 30 BF —E H s, ZERKNT
20 /MBS, BIAKHFENEKEZIR, HEESE>Y (CRFH ,
B i =4 4-N,N-(4—?ﬁFFF%%)—9—(4-&T%$%)-1,8-§Eﬁﬂliﬂfi
1.24 g, EEEE, =F 95%.

SEHEB] 6: 4-NN-Z(4-BEEERE)-9-(4-1 T B EE)-1,8- KB %
& R

TEVKERVE T, % POCL (32.8 g, 214 mmol) E/N%E] DMF (15.6 g,
214 mmol) ™, HiHE 30 4. FEFRIN 4-N-(4-BEHEIREL)-4-N-F
S9-(4-FUT HIEFD)-1,8- M HE (1.40 g, 2.67 mmol) ) DMF &K,
BEAEZE 100°C /5, KR 100 /M. K¥E, —HRRERERED
%, T, S, FeiEaE~, B2 034 g, 7% 23%.

SEHAB] 7: 4-NN-Z(4- 13K Z A 3E) K EE)-9-(4- U T HHHE)-1,8-
TR IR & R

H 4-NN-Z(4-BE LR H)-0-(4- 80T EFRE)-1,8-F Bl A% (034 g,
0.62 mmol). 4-VR-BUW=THEETHFEZFE (0.62 g, 1.37 mmol) HET
7 QomD #, #RJ5, Win&EH (0.091 g,3.91 mmol) FIZEE (5
ml) B, FRRN 10 DT IMAFRERERE RN, FOHER
EREVE, TR, S, BEESES~Y, SR~ 037g, R

69%

15
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SCHEB] 8: 4-N,N-(4,47- —-(4-(%t SRR ELGE) FH)- 9-(4-]
THEEE)-13-FBFET I & R

ERRRYF T, MRMEF N 4-NN-Z(4-BHEE)-9-(4-F T &
FE)-1,8-ZREL L (0.65 g, 0.99 mmol), 4-N,N-fFF I It
FEWLYEAMEERE (0.85 g, 2.2 mmol), To/KEKEEH (1.60 g, 0.9
mmol), HZE (10mD, 7K (10 ml) FAEMELLFIG0 me) KBS,
HEATEEET T 80C IR MY 48 /M. —HFREE=Y, A IN ik
—IK, BURBEEKBETLA, KESK, K NaSO, T, W%, &
AL B, BaEEE 0.69 g, 7% 69%.

SEHEB] 9: 4-NN-(4,4’-Z-(4-3F R E -4 F A PR EE) FE)-
O-(4-HU T FZRF)-1,8-Z5BE W A & B,

£ 4-NN-(4,4-Z-(4-(f FREFREREE) KH)- 0-@-THEHE
H)-1,8-ZF B WAZ(0.51 g, 0.50 mmol), P0 T H=mALAEZO0.53 g, 1.1
mmol)#ET 10 Z2FF —FF P, ZERMN 10 244, BAKT BIE
IKBEZ IR, B BEF=Y), KB 0.55 g, BAAREK, F=% 95%.

SCHEB] 10: 9-ZREE-9-(4-1R I EEFER)-2,7- — AT 4 B

FER R I O-28 2-9-(4- FUEEHE2E)2,7- WAL 2(0.90g , 1.84
mmol), NBS(0.33 g, 1.84 mmol), BPO(0.044 g, 0.184 mmol)F 10 ml P
FACHE, BT RB 2 /N, WalJE e, wEvRdn T8 544 h
PR 9-FF-9-(4-TR B ZEH)-2,7- IR YT 0.94 g, IREAGEE, 2
90% .

SEHEG] 11: 9-ZREE-9-(4-1RAL = T HEBEEL- T B B2 5)-2,7- 4

16
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Vi)iak=yn

7E R N IO =T Z8$(0.65 ml, 2.55 mmol), BSHEHF FFHE
£ 100C, RFHEHEFREM 9-FE-9-4-IRFHEEI)-2,7- WK Y
(1.00 g, 1.76 mmol)H 15 ml DMF iR &R, FHEZE 140°C &K 24
N, WEERE, BAZBTRN, ER=WE, BT Y
9-FF-9-(4-RAL=T HBE- W FEFE)-2,7-Z8MRH 0.89 g, KH
BIR, F 64%.

SR 12: 9-FEE-9- ((4N-(4- (4-FKZIHH) FH)- 4N-FHE
0-(4-F T HRE)-1,8- BB IEE) -2,7-ZRARH 14 R

H9- IO (4R = T HEBEE- T A AE)-2,7- IR 57 (0.49
g, 0.64 mmol)Hl 4-N-(4-BEFRIL)-4-N-FF-9-(4-F T FFHEH)-1,8-2%
BRI AZ(0.34 g, 0.64 mmol)%& T & A4 (15 mD A, SR 5 N4 /8 44(0.058
g, 2.560 mmol) KJZEE (5mD) W, FEELMT XM 10 /M. A
MERERA RN, SUEBERERE, T, g, Hagsy
By, 232040 (8] 724 9- K 3 -9-((4-N-(4-(4-FE ZI5 B FH)- 4-N-
REE-O-(4-BUT B HE)-1 8- LB REEE) -2,7- "B 046 g, 46
Bk, 7F 712%.

SEHEB] 13:4-N-(4-BEHEFEED)-4-N-(4- (#-FEZ ) KE) -9-(4-
BT R 8-S BET A |

RRIC=T EBEE W FE30.37 g, 1.00 mmol)F1 4-N,N-—(4-
FIREE)-9-(4-BUT EZXE)-1,8-Z5BE T RZ(0.55 g, 1.00 mmol)¥EF &4
(25mD &, SREHEMEEH (0.092 g, 4.000 mmol) K ZFE (5ml)

17
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W, ZWRFM TR 20 /M. IMAFEBBEBLIERN, SHE
B R BobE, THE, S8, HEELS 8, 1344 [57=4) 4-N-(4-
R AEIL)-4-N-(4- (4-FKLIHE) FH) -9-4-FT HEFEHK)-1,8-E/HT
f%0.41¢g, AEEE =X 65%.

SEHB 14: 9-FKF-9- ((4-N-(4- (A-FEZKE) FE)- 4-N- ((4-
RO FED) -O-(4-BT BHERE)-1 8- BMWIEE) -2,7-—RRY
6 B

B 9-FE-9-(4-IRN =T EBEE- W FEHFH)-2,7- Z 1R %7 (0.61
g, 0.80 mmol)Fl 4-N-(4-BEFEFKFE)-4-N-(4- (#-FKZHE) FEH)-9-4-
BT HEARE)-1,8-Z5BE W A(1.00 g, 1.60 mmo)FE T8 45 (20 ml) ,.
IR INEEH (0.185 g, 8.0 mmol) MZEE (5ml) WK, ZR4&M
TRAE 50 /M. IIAFREBRER L LR N, SIS REVEL,
T, ik, HEESEY, BB RFEY) 9-KH-9- ((4-N-(4-

(4-FKOIFEFE) FHE) 4N- (P-FKZFHE) FE) 9-@-RTEE
H)-18-RBI ) -2,7-ZRKZ 0.62 g, AEEME =R 70%.

SEHEB] 15: 2-(2-(4-FE-1, 8- ZEEE W f5-9’- ki) Z 8 3)-5- T &,
H-1,4- T IRFHE KR

EEREAFRGT T, % 1.06 g (5 mmol ) 4-5F 3-1,8- LB WA T
60 ZF I, FHEEEFIA 2.8 g (50 mmol) MRS LA
B, BESHETT 150C RMN+94, BriERTEEMA 231 ¢ (5
mmol) 2-2-IRLEE)-5-CEE-14-IRE, RN 1 /K, SHER
AR EVeE, TH, Sk HEeEsE~=Y, B4R~ 2.06 g,

18
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F=ER 70%.

K] 16: 2-(2°-(4- K REFE-1°,8° - BB T IZ-9-fi ) 28 F)-5-
CEE-14-T81E

2-(2°-(4- R FE-1 8- BB RZ-9 - i dE) L8 E)-5-CR E-1,4- )
75(0.589 g, 1.0 mmol), FZK(0.41 g, 2.0 mmol), FKEEH (0.28 g, 2.0
mmol), 18-7&-6 (0.003 g, 0.01 mmol), #ifk W 4F (0.002 g, 0.01 mmol),
DMPU 0.30mL ZEZRS R TIHRZE 2000C R 5 /M. EERE
REHEE, T4, S8, FEIESErFEY, BROaEE 033 g%
45%.

SEHEB 17: 2-(12°-(4-8E-1,8- BBV IE-9 = E)+ ks,
B)-5-C8HE-1,4- ZIRERERK

ERRSARYT, ¥ 1.06 g (5 mmol ) 4-505E-1,8-ZEEE T i T
60 ZFt —H I, BEEBRTIIA 0.28 g (5 mmol) MFRUIKIEE I
B, BEBHT T S0OCKRMNT24, BRARTZEIIMA 30.0g (50
mmol) 2-(12-R-+ ZHeEE)-5-CE8HE-1,4-TRIFE, RNV 120 /M, &
ABUE REBEE:, Tk, o8, BEEsE~Y, B3T Ry
2906 g, 77 81%. |

SCHEB] 18: 2-(12-(4- R BeHE-1°,8°- 2B W -9 - )+ 4w &
2)-5-CF\FE-1,4- T RE

2—(12’-(4’-’§u%-1’,8’-%“5:1@5%31252-9’-%%#:i}%’fu%)—s-a’fu%
-1,4- IR (0.7369 g, 1.0 mmol), 7(4.08 g, 10.0 mmol), HEEEH (2.8

g, 20.0 mmol), 18-7-6 (0.015 g, 0.05 mmol), i{L T4 (0.0095 g, 0.05

19
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mmol), DMPU 0.30 mL ZEZ/TRY FI#HZE 140°C KR 50 P, &
MERERERE, THB, S8 H6ESE~Y, SRaaEk
0.283 g,/ % 33%.

LG 19: 9,9-= (2- (4-fFHE-1, 8-ZEELTAZ-9-) Z.%) -2, 7-
—RRY

EERAAGRTT, K 1.06 g (5 mmol ) 4-55-1,8-Z B A T
60 ZJ+ —H I, HFREETIA 2.8 g (50 mmol) KM HIEEA
T, BHMET T 150 C RN+404, BRAAZRFZEEMA 1.34g (2.5
mmol) 9,9-— (2-{/RZE) -2, 7-ZR_RY, kN 1/, EHFEE)E
REUCEE, T, JiE SEELSE~Y, BRgTHEY 1.40g,
F=Z 70%.

SEHERY 20: 9,9-— (2- (4-TKJEEE-1, 8-FEEWE-9-) 25 -2,

TR

9,9-Z (2- (4-fg -1, 8-FBELLRZ-9-) L) -2, 7- ZIRARF5(0.400
g, 0.5 mmol), 3K(0.41 g, 2.0 mmol), T (0.414 g, 3.0 mmol),
18-7-6 (0.015 g, 0.05 mmol), 4k IF4H (0.0095 g, 0.05 mmol), DMPU
0.30mL FERSRT TIHRE 200C KL 5 /Mt EAHZEEE R Sk
w, TH, v, HeiEoEY, BROEREE 0.138 g5 F 25%.

SEHER] 21: 9,9-= (12- (4-BEE-1, 8-BEIWH-9-) + k)
2, T-ZEMRF

HERAAARTT, ¥ 1.6 g (7.5 mmol ) 4-8F-1,8- BT RS
T 60 Z2F ZH WM, HREETMA 0.28 g (5 mmol) #RULKEE

20
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WA, BT T S0CRN T34, BRERTEIHMA 2.04 g
(2.5mmol) 9,9-— (12-R+Z4eF) -2, 7-—8RR%, K 120 /MET,
RERE B, T, g, SRIESES~Y, B4 E
¥2.00g, FEE 74%.

SCHE] 22: 9,9-= (12- (4-Z2RREE-1, 8-EBIWAZ-9-) + k%
) 2, 7-ZRRY

9,9-Z (2- (4-fgFE-1, 8-BBEIWZ-9-) +4iH) -2, 7-ZRAK
%1(0.540 g, 0.5 mmol), THZ(2.04 g, 10 mmol), FRERH (1.38 g, 10
mmol), 18-7&-6 (0.003 g, 0.01 mmol), B4k IF4F (0.002 g, 0.01 mmol),
DMPU 0.30mL ZEZ SR T MMAZE 140°C KL 50 /M. EAHEBUS
REGRE, T8, Sk, AeEsEY, BROEEE 0.221 g
# 32%.

SR 23: 2-(6°-(4°-BE-1,8- BB -9’ - &) DA K)-5- 8
H-14- TR A

ERSARRFT, ¥ 2.12 g (10 mmol ) 4-8HK-1,8-ZWEW e v
T 60 Z2F —H W, BRBEEFMA 0.56 g (10 mmol) ¥ KALHIE
A, BEBHET T 120C RNEA4480 BRGRFRBTMA 5.17 g
(10 mmol) 2-(6-¥R CEE)-5-CEE-1,4-"RZFE, KN 14 /EF, &1
RS RBUH, T, S8, EEESE~Y, 53T~y
394 g, F°E 61%.

KB 24: 2-(6'-(4°- ZFBEEE-1°, 8- B LT R-9 - f 58) T8 5E)-5-

CRE-1,4- "]/
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2-(6-(4- R 21, 8- FB LI -Je ) DRH)-5- D H-1,4- I8
#(0.618 g, '1.0 mmol), FZ(1.020 g, 5.0 mmol), FKEREF (0.414 g,3.0
mmol), 18-7@-6 (0.015 g, 0.05 mmol), F{LIE4A (0.0095 g, 0.05
mmol), DMPU 0.30mL ZEE SR FINHZE 190°C R 48 /Mt &
MERER B, T8, T, SaiEsE~y, BaaaEEk
0.45 g,/= % 57%. |

KR 25: 1,4-ZR-2-CFE-S5- (6- (4-Z (4-BFEE-1-) frgk

-1, 8-EBWZ-9-) -BER) X

1,4-ZiR-2-C8E-5- (6- (4-ZKFRE-1, 8-ZEEWL-9-) -O&
) X (3.99g,5mmol) BT 30ml 28, TEWMHETHRNIES
SR (3.05g, 12mmol) JRERMN 30 2308h, RNIEAWHA
KA, HSMGER, Kk, TH E08, BIEaaEiEk 435,
FEER 82%.

L] 26: 1,4- ZiR-2-CFFE-5- (6- (4-— (8- " EL-BrIE-4-)

feks-1, 8-FEMWiE-9-) -C&E) *

1,4-2R2-BAE-5- (6- (4-2 (4-BIFEH-1-) Feth-1, 8-
TER-9-) -T4EE) % (210 g, 2 mmol) , =S5 ARHIERANINEAG (0.89 ,
2.4 mmol), FMAF (0232, 4mmol), MY (=FEEE) A48 (23 me,
0.02 mmol), DMF 10 mL, 7K 2 mL FIIE& YA ESRH T g
100C MY 6 /NI, FSIZERL, /K¥E, T4, M9 EEIa6aE K

231g, F=Z 90%,
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KRB 27: 1,4-Z3R-2-CEE-S5- (6- (4-Z 4-BEFHE-1-) %
-1, 8-ZELE-9-) -CEE) %

1,4-ZR-2-C8E-5- (6- (4-= (4-BuZER-1-) FRE-1, 8-ZEE
TWfE-9-) -BFFE) % (3.20g, 4mmol) T 20ml DMF &, A
—REHBE (138g, 9mmol), REMHAE 120 TR 10 /N, FHE
R4, Kk, T, 98, BIBaafEikis1g, &%
53%.

SR 28: 1,4-¥H-2-CEIH-5- (6- (4-Z 4-FZBEFE-1-)
W1, 8-EETR-9) DA% %

14-ZR-2-CEHE-5- (6- (4-= A-BEFEE-1-) E-1, 8-
Brlvfz-9-) -8 E) & (1.71g, 2mmol), WAL=T EBsT FEH
(1.69 g, 4.5mmol), %4 (0.192 g, 8 mmol), Z®E 10 ml, &4 10ml
KRG YIFEZRBIRE 3 Nt AR, Kot T4, B8, 5
FBAERE A 1308, 775K 65%.

LM 29: 4-N-(4-BEEFIE)-4-N-FH-9-(4- 1 T HHH)-1,8-%
B 7 iz (41 ol

FEVKEEVE 444 T, % POCI;(15.40 g, 100 mmol )& %] DMFE(7.30
g, 100 mmol) 1, N, -4 T HiHE 30 2. RSN 4-N,N-ZEH-9-(4-
BT ZEIRE)-1,8-Z LT E (3.30 g, 6.65 mmol) [ DMF ik, &
HHRZES0CE, KRR 20 /M. Kk, —EFRENERENkE, F
g, LU, B Y, BRI 241 g, PR 69%.

SEHEPI 30:  4-N-(4- (- ZHEE) HH)- 4-N-FH-9-(4-MT
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FIKE)-1,8- BB A B
B 4-N-(4-BEFE R EE)-4-N-FKE-9-(4- B T HEFE)-1,8- 25 B W
(0.20 g, 0.38 mmoD). 4-JR-BUL=TEBET FEZE (0.17 g 038
mmol) FT &7 (8mD) 1, REHMNEEM (0.030 g, 1.30 mmol)
B (3mD ¥, FIRK 10 /M. IR B ERLL 1E K B,
AERER BV, T, 93k, F6Es 5=, 8374 0.19
g TE 74%.
SRS 31: 4-N-(4-FHZEEE)-4-N-FH-9-(4- T HFE)-1,8-2
[GRIA L EEgY
ERARTT, B 4-1R-9-(4-B T HFEH)-1,8-Z BT FE(5.00 g,
12.30 mmol), 4 — HFF Z 3 [%(2.47 g, 13.50 mmol), To/KEEREEH(1.86 g,
13.50 mmol), Bi{kIV4R(0.24 g, 1.23 mmol),18-7E-6 (0.31 g, 1.23 mmol)
%Y 3 27 DMPU B HIT . BEABHET T 190°C R 20 e =&
FRERY), BRYE, BUKEE, K¥EB Wk, HEiEsEr=Y, Bah
[EI =4 4-N-(4- FH R 2R )-4-N- 2R B 0-(4- 0 T H 2K 5E)-1,8- 25 BE 7 i
1.87 g, WABEE, 7&K 30%.
SEHEG 32: 4-N-(4-FF HEH A )-4-N-(4 — IR FE 2 )-9-(4- BT H
H)-1,8-Z W R 194 Bk
1B 4-N-(4-FREEZEEL ) A-NEEE-0-(4- U T 2 H5)-1,8- Z/ET %
(0.54 g, 1.06 mmol), V0T FE=JRMEE(1.02 g, 2.12 mmol)ETF 10 Z=F
LT, ZERN 1200 448, BIAKPAEVEKEZR, 6
WG Y), RIGLFEY) 4-N-(4- B EFHHE)-4-N-(4- B FEF)-9-(4- ] T
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BERE)-1,8- Bz 0.61 g, BAEBEE, K 98%.

SRR 33: 4-N-(4-FIEEZRE)-4-N - (4-FHRE-4-FHEEE) FE
- 9-(4-BUT ERE)-1,8- BB K& X

HERRRPT, MRNETMA 4-N-(4-FEEE)-4-N-(4—RE
F)-9-(4- T HZEH)-1,8-ZEBTE (0.59 g, 1.0 mmol), 4-FE-4-
=W FEMMRERE-=X (0.75 g, 2.2mmol), T/KIEBH (1.78 g,
1.0mmol), HZE (10ml), 7K (10 mD) F4EAELLF(30 mg) IR A4,
HEABERET T 80°CIRAYL 48 /MEF. “E FKEREL, /K¥E, T4, H4
B, /7Y 4-N-(4-FEEXE)AN - -FERE-4-FEREE) FH-
O-(4-# T EEFFE)-1,8- BB %, A E[EIK0.50 g, 7", 65%.

K] 34: 4-N-(4-FFFEFEFL)-4-N - G- FEE -4 RFEIEE) %
- 9-(4-BUT EIRHE)-1,8-ZR BRI AL I 5

1 4-N-(4- B EFRE)-4N - (4-FEE- 4 FHEREE) FHE- 9-(4-

AT EEFIE)-1,8-ZE W A%(0.77 g, 1.0 mmol), P9 T H=IR4LAE(0.49 g,
1.0 mmol)F T 10 ZFA & Fix, FRKMN 104048, BIAKD HHL
KV IR, AZ B B =Y, RBLF=H) 4-N-(4-F ZEFF)-4-N - (4-
FRE- 4 RIREE G L) RE- 9-(4-T HFHFE)-1,8-ZBT % 0.83 g,
BAGEE, P2 98%.

LR 35: AN-(-BEEFEE)AN-FBERL-9-G- M T H2E

F)-1,8-Z W W L& A%,

€ 4-N-(4-BEERE)-4-N-FE-9-4- T HFEH)-1,8- 2 BT fix
(0.52 g, 1.0 mmol), V4T EH=JR{Z(0.52 g, 1.07 mmo)E T 10 ZF =
PRSP, BRI 20 4580, BINKPEVEKESR, HAaigsy
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B, KRB AN-(-BEEFE)AN-REE-9-G-RT EHF
H)-1,8-F B IZ 0.59 g, R AREE, 72 98%.
SERE) 36:  A-N-XPVRFEE-4-N-(4-K ZMHH) K FE-9-(4- BT EX
3)-1,8-Z5 M WA )& A
¥ 4-N-(4-BEEERE)-4-N-RIKEE-9-(4-; T EHFE)-1,8- BT i
(0.48 g, 0.80 mmol). FM=T EET HEZXK (0.29 g, 0.88 mmol)
BTEM (5smD F, R)E, HimEES (0.055 g,2.40 mmol) K&
B (3 mD Wi, REKX 10 M. MAFRRBBZRERN, &
B, JK¥E, THE, EOEY), RKESY 4-NRFEE-4-N-(4-5F
LHGE)FE9-(4- BT HFE)-1,8- BT IE 038 g, BAEEM, 7=
R 712%.
SEFEG 37: mar T RIGHE P K& RS RAE
ARSRIFE T, Z-1,5-FM3F Z80.56 g, 2. 0 mmol), 2,2-EXAt
BE(0.22 g, 2.0 mmol), 1,5-F3F4%(0.32 g, 2.0 mmol)F DMF(5 ml)H]
BEYT 80°CT RNF/AH, REHEKMEFMA 9.9°-—3EH-2,7-
TRAZ(0.4932 g, 0.90 mmol)FT 4-N,N- —(4- 1R FEH)-9-(4-F T HF
%)-1,8-Z5 B W f£(0.066 g, 0.10 mmol) ) B KW (5 ml), 100°C RN L
RJ5, fEINFEE(100 ml YFTER(100 ml )ik 5E(100 ml )R &4
HPNN S EEARENEZR. BYETRRIERES, ANE
HIR—R. mYET TRERHEBEE0.24 g), 77K 59%. =YIHRe
R TR 12,000, EREEESERTRYECA 380 nm, BTN

REF A 576 nm.
BERRMF (B3FE5H 4 : ITO/PEDOT/Polymer/Ca/Al) FI 3 514
K1 RHTUSEE R 1TO BB AR, MERGE—ESERms T — &
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BEGATAEY) (PEDOT) (40 nm). PEDOT &4fi/5 /) ITO #£ 110 CF
RETH1MNGE, BIREN 10 BR/ZFREWNE G BB R
1500 #/53- 504 T HEIRTE ITO Rl B, ARESHEALET,
Z4% 10 nm & B 100 nm MEBE. BEBB RS
Fe BEIEE 5.8k, BAME 2870 cdim’, BAMEENHER 08
cd/A, BAFR4(0.54,0.35),

SEHEB] 38: ® o FROGHE P2 6 RS RAE

EERRFT, Z-1,5-FFF2H48(0.84 g, 3.00 mmol), 2,2°-BfAt
E(0.33 g, 3.0 mmol), 1,5-FF3F #%(0.48 g, 3.00 mmol)H1 DMF(5 ml)
KRS 80°C R, RJEHRMMFIMAN 9.9-ZFH-27-=
WA (0.543 g, 0.990 mmol)Fl 4-NN-—(4-BFEE)-9-(4- M T EZ*E
#)-1,8-ZE ML f£(0.0067 g, 0.010 mmol)f] B (S ml), 50°C KM
=R KR4 5 0B P BRESSHER] 37, F2Y) 0B # AR (025 2),
FER 64%. FEUIMEREIN T BUOSFE N 20,000, BIEESMEKRIL
3 382 nm, [EETRICKET A 425, 448, 550 nm.

BEST AR A RLES 37. REBRBOLRGTENT: B

BEE 6.6k, B RZEE 10500 cd/m?, B A HEBUR G EN 2.8 cd/A,
BAAFTR 9(0.34, 0.48).

SEHER 39: marTRIGH B P3 HIE RS R

ERARPT, Z-1,5-FF2H48(0.619 g, 2.20 mmol), 2,2°-Bf
MERE(0.24 g, 2.2 mmol), 1,5-FF3F ZJ%(0.352 g, 2.20 mmol)F1 DMF(5 ml)
HIB AT 80°CIEL 1 /Mo SRV, MR IRAF A 9.9- — 3 52,7

ZIRARF5(0.545 g, 0.995 mmol)Fl 4-N,N- = (4-HEHEE)-9-(4- N T R
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#)-1,8-ZEBE T f(0.0033 g, 0.0050 mmol)H) B ZE¥E (5 ml), 80°C R MY
— R HRFME LB FRF KIS 37, =9 AR E A (028 ),
FEER T2%. FEEREANT: HU94FEH 17,000, BRI BRI
79 380 nm, B 45 5 6 K& 5F 2 438, 461, 550 nm.

B RIS KR SR 37. RERBR SR HRENT: B
FEE 5.8 R, BAFRE 18300 cdm?, BABREKIEHEN 3.8
cd/A, BAFRA(0.29, 0.45),

SEHEB 40: = FRIGHE P4 & S RIE

ERSRRP T, Z-1,5-FF Z8H4840.619 g, 2.20 mmol), 2,2-Bf

MtERE(0.24 g, 2.2 mmol), 1,5-FF 3 —4%(0.352 g, 2.20 mmol)F! DME(5 ml)
HIVEEY) 80CIREL 1 /M. SR RN IIN 9.9-Z3¢H2,7-—
R (0.546 g, 0.997 mmol)Fl 4-N,N-—(4- 1R FHF)-9-4- T HEZE
%5)-1,8-Z5BE W F£(0.0020 g, 0.0030 mmol)i) F ZKVEVR(5 ml), 80°C &
BIR . HRFMF 5 0B P BRIF LG 37, F=Y) AR EE 4 (027 2,
FER T0%. FYIMEREINT: U9 FEH 19,000, EEEIM R AT
9 382 nm, BAZ G KT A 426, 444, 542 nm.

BERSMFARLMRILHES 37. REBBRGRGERENT: B
ZHESAR, BKFEE 12900 cd/m?, BABEERIEME R 4.2 cd/A,
B ALFR4(0.29, 0.45).

SEHERI 41: B FRIEM B PS &S RIE

AESRFT, Z-1,5-FF3F 2R/440.619 g, 2.20 mmol), 2,2°-Bf

AEBE(0.24 g, 2.2 mmol), 1,5-FFF —H%(0.352 g, 2.20 mmol)H! DMF(5 ml)

KB 85°CIRIM¥/MRF. RIGHRMMFMA 9.9-ZFH-2,7-=
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HAL1(0.548 g, 0.9995 mmol)Fl 4-N,N-—(4-1RFEH)-9-(4-F T H
#)-1,8-Z B W fZ(0.00033 g, 0.00050 mmol)H B ZEE (5 ml), 80°C %
Ri—Ro. HRFEMHSOBSRESLHR] 37. F=¥h % EARE (0.30
g), PR T1%. PYtEBen T £394F 84 30,000, EELIETK
A 384 nm, BIETE RS A 433, 447, 540 nm.

B RSB HE KR LG 37. REEBE BRI T: B
FEE 4.8 R, TR 8820 cd/m?, A BBEURINIE R 3.9 cd/A,
FGRR B B AL R 24 (0.30, 0.40).

SR 42: & T RIGH KL P6 MG RS RIE

R T, Z-1,5-FFE842(0.619 g, 2.20 mmol), 2,2-Bf
ALEBE(0.24 g, 2.2 mmol), 1,5-FF 3 Z1%(0.352 g, 2.20 mmol)F1 DMF(5 ml)
HVEEY) 80CRM¥/ME. REMKMEPIAN 9.9-—(4-FE &)
FF-2,7- “BAF5(0.5088 g, 0.695 mmol), 9,9- = (10°-(X-(57-F %
-1737,47- R T M2 IR ) B E F)-2,7- iR %5 (0.3228 g, 0.30
mmol) A 4-N,N- —(4-JRHFHE)-0-(4- 1 T EFF)-1,8- 2t T f%(0.0033 g,
0.0050 mmol) i) B K¥F (5 ml), 85 C RN IR, HAe LM ShIE S E
[FSERER] 37, P B E A EE 031 g, P2 46%. F=PEEE N R ¥
B TEHA 22,000, EAELIMERBHCH 382 nm, BT RHEH
421, 447, 558 nm..

BRSSP AR A RG] 37. BERBA LRI T A
Sk 5.8 R, mAKFE 9330 cd/m?, BAEEBURIEME R 1.8 cd/A,
HotE AL BR 4 (0.30, 0.46).

SEHEG 43 BT ROEM B PT & S RIE
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HERERR T, Z-1,5-HF20F480.619 g, 2.20 mmol), 2,2°-Bf
AtERE(0.24 g, 2.2 mmol), 1,5-3F 3 Z#%(0.352 g, 2.20 mmol)F! DMF(5 ml)
HVEEY) 80CREY 1 /M. RSEM RAEF A 9.9-—FH2,7-=
RAZ1(0.545 g, 0.995 mmol)Fll 4-N,N- —(4-1R I 2} HE) K HE)-9-(4-$
THIRE)-1,8-ZE W }%(0.0043 g, 0.0050 mmol) ] B A EE (S ml),
BOCRMAR., HRFMHSHELRELHES 37. YA EEER
& (0.25g) , 73 64%. F=HIMEREIIT: 0 T8 R 22,000, FE4k
HONRAMC) 382 nm, [EMATI RSN 435, 451, 551 nm.

BRI AL MHRILAG 37. BEBBR LSRN T: B

B 4.8k, mATE 12400 cd/m?, A FRBURIEME R 2.7 cd/A,
HJt A AL FR 45(0.29, 0.33).

KR 44: marFRIGHE P8 (& RS RIE

AR T, Z-1,5-FF3F ZH40.619 g, 2.20 mmol), 2,2°-Ef
MEBE(0.24 g, 2.2 mmol), 1,5-FF 3 = #%5(0.352 g, 2.20 mmol)Fl DMF(5 ml)
HIVEGY) 80°C ALY/, SRERKNIEPIA 9.9-—3%%-27-—
IRALZ1(0.493 g, 0.899 mmol), NN’-— (4-FFE-FEE) -NN-— (418
I -1,4-ZKZJ%(0.0672 g, 0.10 mmol)F1 4-N,N-(4,4’- —-(4-%f B 565t
A-RIFE-FRFE) BE)- 9-(4-FUT HEFEE)-1,8-Z B T F£(0.0058 g,
0.0001 mmol)i] B ZKEFH(5 ml), 80C R =K. HALKMHELEE
[FSEE] 37, =Y B EAEM (0.30g), P 75%. = HEEin T
¥ 78 35,000,EHES R KB 382 nm, BT RSN
428, 450, 552 nm.

BRBFARSEFFSEHED 37. REBIUELR M T: B
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B 5.4 R, BKEE 8880 cd/m?, BAHEURIEMER 1.8 cd/A,
H G a4 AR 8 (0.25, 0.34).
SEHER] 45: B FROGIMEL PO K RS RAT
ERARP T, MRMNEFIA 2, 7-298-9, 9- %7 (0.2713
g 0.495mmol), 2, 7-Z (=W HEFRREEEE) -9, 9- ZFF%j (0.2792
g, 0.50mmol) F 4-N,N-(4,4’- Z-(4- R HE - 4- IR A PR AE) ZEHD)-
O-(4-FU T ZEFH)-1,8-Z5BEIL A£(0.00012 g, 0.0001 mmol), To7KEk R4
(0.4140 g, 3 mmol), V4 (=ZEHE) A4 (0.0060 g, 0.0005 mmol),
WRIEMMARZE (4mD F/K (1.5ml). 100°C/R AL 24 /N E¥ R SR
EVBAZIRES, BSRRAERKE, S, KEEEEREGER,
IKPEZ IR, ToK NaSO, T, K45, FETFME=X, WRMHIE 24
T, REIRRBER0.26 g), F7E 65%. et T $94 T
=9 30,600, BEIREINGEKBIMCH 382 nm, BRI KRETH 424, 442,
550 nm.

BRSMFARLMRIHES 37. BEBRBACREMENT. B
s 5.2 4R, BKFRE 7950 cd/m®, B AKBEBURIEHER 2.0 cd/A,
BB AL KR 5(0.24, 0.31),

LY 46: TR E P10 A R SRIE

EEARS T, mRAEFIMA 2, 7-238-9, 9-~FE 7% (0.1096
g, 0.195 mmol), 2, 7-Z (= FEMIIRERE) -9, 9- —FH 4 (0.2792
g 0.50mmol), NN’-Z (4-FE-ZEHE) -NN-= (438FH) -1,4-
T J(0.2016 g, 0.30 mmol)Fl 4-N,N-(4,4’- —-(4-%F A E 4 a5

HeFk) FE)- 9-(4- T EHH)-1,8-BBLTLAL(0.0058 g, 0.0050 mmol),
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ToKBREREE (0.4140 g, 3 mmol), (ZZFERE 54 (0.0060 g,
0.0005 mmol), #RJEMAFZE (4 mD) F/K (1.5 mld. S0CKRRL 120
P R HRFM SR E S RFILHES] 45. B = E G E 45026 g), ™
# 65%. FHMEREANT: DT ER 30,600, EAESMEKRMCH
382 nm, [EERIEKH A 424, 442, 561 nm.

HERAS ARG 37. RERBE A BFHRENT: 3
FHELE 5.2 1k, BAFE 7950 cd/m’, B AR EBE KL HLME R 2.0 cd/A,
HOtAs . ALFR4(0.34, 0.39).

KRG 47: BT RO AL P11 ME RS RIE
EESRARP T, BRMEPIA 2, 7-2i1R-9, 9- = FH %7 (0.2166
g, 0.40 mmol), 2, 7-— (=W FHEWEREEE) -9, 9-—3FH 7% (0.2792
g, 0.50 mmol) F 4-N,N-(4,4’- —-(4-% -4 1R - dh) FH)-
0-(4- 1 T FFKF)-1,8- B EE WAL (0.116 g, 0.10 mmol), To/KBRES 4R
(0.4140 g, 3 mmol), M4 (=ZFEkE) A4 (0.0060 g, 0.0005 mmol),
REMAFEZE (4 mD FK (1.5 mD. 85CRMN 48 /NG H K &M
S4B BRFSLHE] 45. BRI RAEMEO0.26 g), 77X 65%. F=Y
HREAT: o FERN 30,600, EARKIMRARA 382 nm, B4
RO A 581 nm.

BERGARELAFRSHER 37. BERBUR BT B
Bk 5.2 4R, BRFEE 1950 cd/m’®, AR FEUERH 1.0 cd/A,
251 B AL F 45(0.60, 0.36).

KRt 48: =T RIEHEL P12 M& RS RAE

EEREP T, Z-1,5-FF 2H4(0.619 g, 2.20 mmol), 2,2°-Bf

32



200710128969. 7 oM P E27/35m

ALERE (0.24 g, 2.2 mmol), 1,5-F 3 —#%5(0.352 g, 2.20 mmol)F1 DMF(5 ml)
HVEEY) 80°C IR/ . RERRMEFMA 9.9°-ZF%%-2,7-=
AZ1(0.548 g, 0.9995 mmol )l 4-N,N-(4,4°- Z~(4-%F B -4- R I H
B EE) MRPEER)- 9-(4-B T E R F)-1,8-Z5BE W F£(0.0006 g, 0.0005
mmol) i) FFFE W (Sml), 85 CRMAR. HEFEM 5S4 SBRLHE
B 37, YRR EAER0.22 g), FE 57%. FEYIERLINT: BHT
£2921,200, [E AR5 SMERKIRICH 385 nm, AT ek 5t 428, 442,
525 nme

B R BM A S KRR 37. BEABUR BRI T B

B 5.0 R, BRKEE 6550 cd/m®, B IR IIEN 2.1 cd/A,
HtE B ALKR 45(0.35, 0.40),

SRR 49: "™ F R E P13 A RS RIE

ERARPT, Z-1,5-FF2H40.619 g, 2.20 mmol), 2,2°-BF
MEBE(0.24 g, 2.2 mmol), 1,5-FF3F Z4%(0.352 g, 2.20 mmol)H DMF(5 ml)
FIEEY) 80°C RN, SRIERKIPIN 9.9-ZFF-27-—
RZ1(0.545 g, 0.995 mmol)F 9-FKFE-9- ((4-N-(4- (4-FEZJEH) 3
E) AN-FEO-G-NTEFE)-1S-BBTUKE) 2,7- " HAY
(0.0050 g, 0.0049 mmol) A FF Z¥E V(5 ml), 80C KM K. L&ty
SeIG RSB 37. FEH A B AEMEO0.24 g), FFE 62%. Y
REANT: o550 T8 27,000, EALIME AWK 385 nm, A5

K&K 428, 442, 532 nm.
PEHRMHBEL MRS 37. BEBBUR RN T. B
EE 5.8 fR, BMKEE 9050 cd/m?, B K E YK R 2.8 cd/A,
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HtE A EAAFR 4 (0.27, 0.32),
SR 50: BT RIGH K P14 & LS RIE
RS T, RMEF A 2, 7-23R-9, 9- —3F 7 (0.10696
g, 0.1395 mmol), 2,7-Z (=Y FEMIBRESE)-9, 9- —FF %5 (0.2792
g, 0.5mmol), NN-Z (4-FE-ZFE) -NN-Z (4-BEE) -14-
K _J£(0.2016 g, 0.30 mmol), 9-FKF-9- ((4-N-(4- (4-FKZIHHE) &K
H)- AN-FE-9-(4-RNTEXE) 18- MU EE) 2,7-ZRARS
(0.0050 g, 0.0050 mmol), JC/KEKERHH (0.4140g, 3 mmol), MY (=X
£ &4 (0.0060 g, 0.0005 mmol), ARFIMARZE (5 ml) FK (2.0
mD. 50CRMN 120 /M. KK S4B ERF LR 45, BE=
HEE 025 g), =% 65%. FYIEREIT: S TFER 25,600,
B AR R KRR 382 nm, EATEEST A 424, 442, 531 nm.,
B R A RIS 37. REBRBRBREEENT: B
EEE 5.6 R, BKRFRE 9970 cd/m®, B KBEARHE N 1.7 cd/A,
H L& AAFR 4 (0.26, 0.33).
SEHEB 51: W T RIGHE P15 K& S R
AERSRP T, MRAEHIMA 2, 7-238-9, 9- = 3FH %7 (0.2739
g, 0.4999 mmol), 2, 7-= (=3 FEMIFREEE-9, 9- —FH %) (0.2792
g, 0.5mmol), 2-(6’-(4’-NN-"XFEFE-1",8-FBE W -9’ - ) D
EE)-5-CDHE-1,4- 1R (0.00081 g, 0.0001 mmol), Jo/KBRERET
(04140 g, 3 mmol), M4 (ZZERE) A4 (0.0060 g, 0.0005 mmol) ,
RIEMAFZE (4mD FK Gmb , 100°C KL 24 /M. HE&LKMGS
REDERFSLHES] 45, BEREAEMEO2] g), 7R 54%. Pyt
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200710128969. 7 oo P 3E29/36m

REWIT: B rTEH 23,000, EAEESME KIRICH 378 nm, AR
JeR 5 A 435, 510 nm.
BRI A S AR SE IR 37, RERBE B HHENT: B
L E 5.8 4K, B AEE 13080 cd/m?, B K EBURIEIREN 6.6 cd/A,
B AFR4(0.13, 0.50).
SR 52: B4 ROGM B Pl6 &5 RIE
HERSREF T, Z-1,5-FF3F 24440.56 g, 2.0 mmol), 2,2°-FkAtt
BE(0.22 g, 2.0 mmol), 1,5-FF3E —#(0.32 g, 2.0 mmol)F1 DMF(5 ml)f
BEY) 80CKRMENT. RERRMMFIMA 9.9°-ZFE-2,7- 21
%7(0.3288 g, 0.60 mmol), 2-(6’-(4’-N,N- Z K EE 17,8’ - W T i
-9’ -bidE) A E)-5- O A FE-1,4- 2RI (0.08 g, 0.1 mmol) FI N,N’-
= OA-FESRED - NN-IZ (4-REE) -1,4- K f%(0.20162 g, 0.30
mmol) ] B ZVER(S ml), 100°C R N — K. A4 5 kb3 5 B F) L i
B137. P AR AEEKO0.24 g), F=E 60%. FEHHERIT: B8LT
E4 26,000, EEZEIMHEKRIH 375 nm, BEETEKHH 519 nm.
BRI AR SRS R 37, RERBUR LM T B
B 5.2 R, BARE 8450 cd/m®, B KEBBURIEME R 1.2 cd/A,
AR 25(0.26, 0.68).
SR 53: WA FRIEME P17 &SR
ERARY T, Z-1,5-F3F Z#40.844 g, 3.0 mmol), 2,2’-Bknik
M€(0.33 g, 3.0 mmol), 1,5-FFF%(0.48 g, 3.0 mmol)FI DMF(5 ml)ff
BEY) 80°C IR/, RERRMEFMA 9.9-ZFH-2,7-—

£%7(0.548 g, 0.9999 mmol)F1 1,4- Z¥R-2-C4AFH-5- (6- (4-— (4’-—
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ARGFE-BRR-4-) JadE-1, 8-ZRBLLA%-9-) -2 & E) % (0.13 g, 0.0001
mmol) FIFEFEW(S ml), SOCKRMAKR. HAKAFZHSHESERFEL
Haf) 37. PR ER(0.24 g), P2 60%. HIVEREMN T : oy
FEN 24,800, BAELIERBRBCH 375 nm, BEARRICEEA 435,
551 nmo

B2 AR A B A AE R SEREG] 37, BE BRI RN T B
FHEE 5.0k, BAEE 15400 cd/m?, BRI ALK E R 4.2 cd/A,
A AR 4 (0.27, 0.34).

KB 54: " T ROGHEL P18 & R RIE

EEARERP T, Z-1,5-FFE88R(0.619 g, 2.20 mmol), 2,2°-
BXMHERE(0.24 g, 2.2 mmol), 1,5-33F "J%(0.352 g, 2.20 mmol)F1 DMF(5
mD)HVE &Y 80°C RN F/MEY . R R RNVAFIMA 9.9°- " 3H-2,7-
TIRAH1(0.54534 g, 0.995 mmol)F 1,4- ZR-2-C A HE-5-(6-(4-—(4-
KOIGEFRE-1-) FEHE-1, 8-EBHWE-9-) -o8E) X (0.0050 g,
0.005 mmol) HJHZFEBEW(5 ml), S0CKN=K. HELMESHELER
[RISEHEG] 37. FE A EE 024 g), 2K 60%. FEItEREI T
Y78 24,800, BRI KRBBA 375 nm, BERIEES A
440, 552 nm.

BRI AR 37. BEBRBURCR G T: B
ZHEIE 4.84K, BKFERE 12400 cd/m’, BKBEBUR IR K 2.2 cd/A,
B ALFR 4(0.30, 0.34).

SEREGY 55: W4T RIEHEL P19 & B S RIE
ERSHFEFT, Z-1,5-33F 24547(0.844 g, 3.0 mmol), 2,2-Bkntt
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B€(0.33 g, 3.0 mmol), 1,5-FFF#5(0.48 g, 3.0 mmol)F1 DMF(5 ml)]
BEY) 80°CRMENR . AJERRMMMFIMA 9.9°-ZFHK-2,7- "%
%5(0.545 g, 0.995 mmol)f) B FEIEH(5 ml), 100C RE—KJE, A
FAN-(4- (P-RELIFED KH)- 4NFE9-(4- T HEH)-1,8-
ZBEIJZ(0.0034 g, 0.0050 mmol)i FFZEHEIK(0.5 ml), 80°CLELE K Y
/N ERFEMESAES RIS 37, PR E 14(0.28 g),
FER 12%. PPYIPEREINTR: US4 FE25 19,600, F 4% 508 KR IL
%9 383 nm, [EEFNEREH 425, 447, 528 nm.

BRSSP ARLM RG] 37. BEBBR BT B
ZNEES5.24R, B 16880 cd/m?, B K BRI EN 2.6 cd/A,
FOGAR AR 5(0.25, 0.38).

SEHEBI 56: B4 FRIHE P20 & S RAE

ERARF T, Z-1,5-F3F Z8440.56 g, 2.0 mmol), 2,2°-E&l
B€(0.22 g, 2.0 mmol), 1,5-FF 3 Z#%5(0.32 g, 2.0 mmol)F! DMF(5 ml)i
BEY) 80°C RNE/NE . REHRMEFIMA 9.9-—FH 27-—8
750545 g, 0.995 mmol) I FHEEW(5 ml), S0CKNEAKRE, A
4-N-(4- FF ZE IR )-4-N-(4 — IR F B )-0-(4- 0 T ZL 5 5E)-1,8- 25 W 7 i
(0.0029 g, 0.0049 mmol )] F ZRFF (0.5 ml), S0°CLLE R N KRG .
REMSHE S BRILHEB 37. =40 B A EEW0.27 2, 722 70%.
FEOITEREIN T U9 F BN 22,450, BEMREESME KB 380 nm,

B4R 5 K5 h 430, 451, 523 nm.
PERMHAEL MRS 37. BEEBE R4 EEmT. B
K 6.8K, BAFE 19280 cd/m?, B KB ENMEH 7.4 cd/A,
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EALFR 47(0.34, 0.50).

SCHER] 57: B FRIEME P21 RS RIE

ARSRFT, WRMEFIA 2, 7-218-9, 9-~3FE% (0.2714
g> 0.495 mmol), 2, 7-Z (=T FEFRESE) -9, 9- —FH %) (0.2792
g, 0.5mmol), JE/KERERH (0.4140 g, 3 mmol), P (=ZEERE) &
# (0.0060 g, 0.0005 mmol), RJEIMAFZE (4ml) FK (1.5mb).
100C R K 24 /TSI 4-N-(4-FF ZEZKH)-4-N-(4 — R EH)-9-(4-8
THEFE)-1,8-ZEBE W f£(0.0029 g, 0.005 mmol)/5, 7F 100C T4 R
R 1/NES. BRFA S4B BRF G 45, 5326 FH40.21g),
PR 54%. FEIMEREINTT: $U99 TR 20,300, EARLSME KRIL
#9387 nm, BEMERIGKET A 435, 443, 525 nm.

RS ASRRTHEY] 37. BEEB AR T 3
BEE 6.44K, BKZE 17780 cd/m?, B A HBUR KRR 7.2 cd/A,
BAE5(0.34, 0.52).

SCHEY] 58: B FRNEMEL P22 AR E R
ERRRTT, BREEFMA 2, 7-218-9, 9- "3 E % (0.1096
g, 0.1999 mmol), 2, 7-Z (=W FEMEEEIE)-9, 9- — 3K 57 (0.2792
g 0.5 mmol), NN’-Z (4-FE-ZKE) - NN-= (4-HFEHE) -14-
K Z%(0.2016g , 0.30 mmol), FL/KBEEREH (0.4140 g, 3 mmol), I (=
FEBD A (0.0060 g, 0.0005 mmol), REMNEZE (4ml) Fizk
(1.5mb). S0°CMY 120 /NEFJE NN 4-N-(4- FIEEFEFE)-4-N-(4— 2%
H)-9-(4- BT ZEHK)-1,8- 25 BETFH(0.00058 g, 0.0001 mmol)/F, 7
50CFAREL RN 48 P, HAKM S0 BRFSLHES 45, BH=
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200710128969. 7 o 1 3E33/36m

HEER026 g), PR 59%. FEYIEREINT: 395 FEN 23,400,
B4R 5 B Kl 385 nm, BEAT K AT N 435, 443, 520 nm.

BRSBTS AR SE RG] 37. BERBURGEGERENT: B
B E 5.2 R, BKEE 7980 cd/m’, B KBEUA R A 2.2 cd/A,
B AR KR 49(0.23, 0.28).

SR 59: marT RO R P23 G RS RAE

EESHAEY T, MRNEFMA 2, 7-218-9, 9- 335 (0.2192
g, 0.40 mmol), 2, 7-— (=W REMEEEE) -9, 9-Z3FF% (0.2792
g, 0.5mmol), FT/KMRH (04140, 3mmol), VI (=FEEED &
# (0.0060 g, 0.0005 mmol), AREMARZE (4mD FizK (1.5ml).,
50°C KR 120 /NEHEAIA 4-N-(4- FEEFEHE)-4-N-(4 — R FEHE)-9-(4-5
TEXRE)-1,8-ZEHE T #0.058 g, 0.10 mmol)fF, 7 50°C F4e&E R [N
43 /MBS, HARFMSLBESBRFESLHG 45, B3IREEREO0.21 g),
FER 53%. =Ytk RE N T U0 F B 7,400, [ERESME KT
380 nm, [EAEFGRE KX 535 nm.

BRI LRI MR 37. RERBURCBMGEENT: B
SRES. 4R, BmRRE 1770 cd/m’, B K BERERE K 0.82 cd/A,
B AL FR 49(0.40, 0.58).

LB 60: WSy TR K P24 &R ERIE

ERESEYP T, Z-1,5-F3F 464(0.619 g, 2.20 mmol), 2,2°-B
MEHE(0.24g , 2.2 mmol), 1,5-FF 3% Z4%5(0.352 g, 2.20 mmol)F DMF(5 ml)
KB 80°C RN /M. RIERRMBHIA 9.9°- —F%-27-=

¥RK%7(0.3835g , 0.6999 mmol)F NN’- = (4-FE-FEE) - NN-= (4-
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200710128969. 7 o 1 3E34/36m

RER) -1,4-F f%£(0.2016 g, 0.30 mmol) i FF ZE (5 ml),80°C [ v
=RE, AN AN-@-FEEE)ANE—REHE)9-G- T EF
#5)-1,8-Z5BE W f(0.00058 g, 0.0001 mmol)F FF R (0.5 ml), 80°C 4k
BRN—RE. HRFGSOEPREKHEG 37. YA EARESE

(027 ), = 47%. F=YtEeeinT: EIHFER 26,700, A%
A B RIS 380 nm, [E ARSI A 8T 430, 441, 525 nm.

PR BB R STHERY 37, R RBULLB R B
FHE 6.0 R, BAEE 4350 cd/m®, mRAKBB A HUEN 1.8 cd/A,
EARKR $1(0.23, 0.21). |

SR 61: FoFRIGHE P25 & RS RIE

ARTRPT, =-1,5-FF 2850619 g, 2.20 mmol), 2,2-Bf
MtLAE(0.24g , 2.2 mmol), 1,5-FF 3 Z#%(0.352 g, 2.20 mmol)FI DMF(5 ml)
FITEEY) 80°CRMF/NI . RERRNIET A 9.9°-—F5&-2,7-—
VR F1(0.5453 g, 0.995 mmol)H] F ZE¥EWR(5 ml), 80°C M=K, II
N 4-N-(4-FEIRIE)-4-N - (4-FRE-O-RRERE) FE- 9-4-|T
FRE)-1,8-ZFHE W Z(0.0042 g, 0.005 mmol) i H ZEVEWR(0.5 ml), 4k 4:
80C RN —R, JRAbBEARFEHS 37. FABEEBEE (0.25g) ,
FER 64%. PRI BT EN 20,7000 BESNR KRR
79 381 nm, BERFENKGSH 433, 545 nm.

R BB RIS 37. BERBURCBR AR T: B
BHELE 6.0k, B KFE 10950 cd/m’, B K HBEUKHRE K 4.3 cd/A,
Bt A 4R 4(0.28, 0.32).

SEHED) 62: W OT T RIGH KL P26 B RS RAT
ERSRFF, Z-1,5-FF 2H80.619 g, 2.20 mmol), 2,2°-Fk
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MLERE(0.24 g, 2.2 mmol), 1,5-FF 3£ Z4%(0.352 g, 2.20 mmol)F1 DMF(5 ml)
FIBEEY 80°C RN /N, SRJE R RMIFIAN 9.9°-— 3% 27-—
B2 (0.4932 g, 0.90 mmol )i FF ZE¥W(5 ml), 80C RN =KJ5, M
N 4-N-(4-FEFRH)-4-N - (4-FRE- ¢ JEREE) FE- 0-4-8|T
FARFL)-1,8-ZEBE W (0.084 g, 0.1 mmol)H)FZEEIK(0.5 ml), 4k&:
BOCRN—R, EALELTRRE LS 37. =Y hEEAREE (0.26g) ,
FEER 60%. YRR U9 TEN 6,700, BEASESMERTR
7 381 nm, [ERFEASH 553 nm.,
BRI S ARG 37. BEEER BT B
BIBE 5.4 R, BKFEE 2950 cd/m?, B RKEBBURIEEN 1.3 cd/A,
A EALHR 4(0.43, 0.56).

SEHEBl 63: & FRIHME P27 MG RIE
ERRRIPT, Z-1,5-FF3FH42(0.619 g, 2.20 mmol), 2,2°-EF
MHERE(0.24 g, 2.2 mmol), 1,5-FF 3 Z#5(0.352 g, 2.20 mmol)F! DMF(5 ml)
HINEEY) 80°CRMF/NET. SRISH RN MAN 9.9°-—FHK-27-=
RAZ7(0.5453 g, 0.995 mmol) , 80CRMNZ=FK, AN 4-N-XHEFE
-4-N-(4-2K LI 2 ) FH-0-(4-BUT HZEE)-1,8-F BT I (0.0034 g,
0.005 mmol )] FF ZK¥F (0.5 ml), 4k 4E 80°C RN — K, f5 AT 5 B[R] 5E
Wl 37. FHAEEREE (022 g) , 75K 57%. FEMtEEmT: 3%
By TEHN 19,200, EEEIBEAERMA 376 nm, EETEHRE N
433, 540 nm.
BRSBTS 37, REBRBURICR AT, &
SEE 5.0 R, BRFE 9940 cd/m?, A BBURIEE N 3.3 cd/A,
OGS EANR A (0.27, 0.33),
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