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JEm T

B 2, T—XIBRERS AT AR, 0.001% — 100 % BE/R LI RL
R WAL AT AP BAE . 0—100% BE/RELI 2, 7— SRR FH#7
TRV AAVERRTE R R, RGN /REL A 2-10 £ 49 2. OM BRERAE/K
V. ERSRYRN 50—100 "CEER, MO 0. 05%—10% FE/R LR
M (ZFRER &4, 0—50%BE/RELA) Aliquat 336, R 24— 120
MESE, SRR, KBE. T8 RS, WERUIRE. SRR, &
FTER, BERESYIRES THE
U B 5 Bt

B 1 REGBERORE T F R ESRBOL SRR RS LE,

B 2 BAT 6 BRGS0 1 I BLZ 3844, 4544924 1T0/PEDOT/
E BRI S T/Ca/Al BB BUR 6.

B 1 SR BUE Y, AR B KB K AE 392nm; HPER
BHEE =ANE, 3 BI7E 430nm, 450nm, 467nm, X = AN 3R R A
MR WE 2 el LUEH, AR R BUR I (B 7E 467nm,
H H 428nm i H —NEE.

BRI =,
SEEE 1. 2-(2- (4-E -1, S-ZEEE W E-9-) 28 ) -5- DA 3%
-1, - RIEFI AR

ERSEFAHEY T, ¥ 2. 12g(10mmol) 4-5 31, 8- ZEEE IV BRI
T 60 24 WA, FHRBEERTIMA 0.56g (10 mmol) ¥ KA
SEMH, BHEHRETT 120CRN+T454%, BRiARPEHDA
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4.59g (10 mmol) 2-(2-RZFE) -5-CFE-1,4-_RE, RN 14
A, FORERUE R BUE, T g, REE, RSB,
BaaihE Y 2- (2-(4-RFHE-1, 8-ZEB W E-9-) 28 FE-1-) -5
-1, 4- TUHZE 3.59g, UK 61%,

L) 2. 2-(2-(A-ZHEEE-1, 8-ZEM W fE-9-) 8 HE) -5
CEE-1, - RER S

ERARRFET T, K 0.590g (lmmol) 2-(2-(4-EIE-1, 8-
BEVERE-9-) L8 2E-1-) -5~ E-1, - KB T 30 Z2F _FHEW
W, FEEBEFIA 0. 12g (3mmol) 60% KIEALD, BBEHEE T T 60
CRM 10 47%%, REHEAERDPIOA 2.840g (20mmol) MLFEE, KA
3/, FOTEREREV G, TR, Jdl, SEgsEs-y, 53
airh a4 2- (- (4- —HEEEE-1, -2 U fk-9-) 28 H-1-)-5-
S, 4- 3K 0. 506g, 7F 82%.

SR 3: 2, 5-(6-(4-FFE-1, 8-ZEMILAE-9-) i H) -1, 4-
TIREME K

FERSAAGURY T, # 1.06g (5mmol) 4-2(FE-1, 8-ZE MLV fie s
T 60 =t —HIEH, FEERFMA 0.84g (15mmol) H3RKALKIE
FALH, HEEE N T 30°C RN A, HEARTEBMA 1. 366
g (2.3 mmol) 2,5-"(6-HCHEIE) ~1,4-IRE, KM 14 /DM, &
iU REVEG, T, dI8, a2, [34dhn =y
2, 5= (6-(4-FHE-1, - FEL L L-9-) | HE-1-)-1,4- — 8K

1.027g, =% 48%.
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KB 4: 2, 65— (6-(4-RERHE-1, 8-FM W Z-9-) CH
) -1, 4- ZIRERE K

FERSAALY T, ¥ 0.856g (1lmmol) 2, 5-— (6- (4-&E FE-1, 8-
ZEWER-9-) 1) -1, 4- IR T 30 Z2FA ZHEWH, HH
WA 0.201g(5mmol) 60% S e, BB T T 60°C R
10 2380, RERERPMA 2.21g (10mmol) 1—RZEEkE, K3 /b
o, ARG RERGE, T, S8, FEgs sy, [245
Bl =% 2, b- —(6-(4- “BERE-1,8-FEHMWIZ-9-) DH &
~1-)-1,4-"JR# 0. 397g, =% 28%.

K] 5: 4— (9, 9—_CHEHHE—2—) -1, S-EBM VKA
5%

FERRRSEY T, % 20.79g (55mmol)9, 9— —CLFEHjH—2
— ., 13.80g(50mmol) 4 —&-1, 8-ZEEL W%, 13.80g(100mmol) ik
R, 50ml 7K, 200ml B3, 0.231g (0.02 mmol) VU (=ZEZEEH
FHRIRAYILE SOCHIFE R M 3 /i, FATEEUE R EVEEk, T,
g, BREBNEH CROERES &, BEaihmr=44— 9, 9—
CoOEGHE—-2—-) -1, 8L 16. 66g, 7 63%.

LR 6: 2-(6-(4- (9, 9—CFEHFE—2) —1, 8-Z5 T i
-9-) CHHE) -5-CEEL, 4 IREM AR

FERARAFGET T, B 5.29¢(10. 00mmol) 4- (9, 9— —HYj
BH—2—) -1, 8-FRBWIE T 140 ZF+ WK, B REBRFmMA
5.6g(100. Ommol) My RALHIZSFALH, FBAHAE T T 30°CRN+5
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B, BRARPZEIFMA 2.376g(4. 00mmol) 2- (6-ROEE)5-C
A1 4R, RN 14 /DI, FOTERE R BVRE, T, TiE,
kB, BRlgihE=Y) 2-6-4- 9, 9—_cEHE D
—1, 8-ZEBE W i-9-) CEEE-1-) -5-CEE-1,4- 1% 2.196 g, 7~
% 57%,

ST 7: 4A— (PRI —N—) -1, 8-ZSEL WAL & 1k
FERSART T, #2.76 g(10 mmol) 4—iR-1, 8-ZBEE%,
5.01g (30 mmol) HeME, 4. 14g (30 mmol) FE/KBRERHH, 0. 095¢ (0. 5 mmol)
Ak 4R, 0.03g 18-7E—6, 3 ml DMPU HINBAYITE 150 CHERE RN
20 /NEF. FZREEGEY), BR¥E, ZOKME KEZWK, THE, diE,
SREBEFIE RS ES &, BRI RFEY 4— (ERE—N—)-1, 8-

ZEWEIERZ 0. 869g, =3 24%.

L) 8: 2-(2— (4— (FEMEE—N—) 1, 8—ZEBEWAK—9—)
ZEHE) -5- A -, 4-TREN AR

ERRSFHEP T, $0.362 ¢ (1 mmol) 4— (HEMEEE—N—)
-1, 8- T 10 BT WM, FREEBRT A 0. 414g (3.0
mmol) My ARAHEAEM, BEBH T T 50CKkM+78r, FEE
ZHPEBA 0.459g (1. Ommol) 2- Q- ZEHE) -5-CHHE-1,4-
RE, RN 14 /D, FUERERERE, TR, S8, HEaks
B, BRRE Y 2-(2- (4— (HRMSE—N—) 1, 8—ZEBTE
f—9—) LI -5-CHEHE-1,4- HHKE0.274 g, K 3%,

SR 9: 2- (2- (A—HEE-1, S— BT E—9—) L8 HE) -5-

18
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A1, 4- IRFERE K

TERTRRGENT, B 2. 27g(10. Ommol) 4 — 4 FE-1, 8-Z5BLTE
R T 60 Z I —HETWH, FEEBTIA 2.07g(15. Ommol) H7K
WSS, BB T T 50C KRN 48, FHRARFZEE N
A 2.754g(6. Ommol) 2-(2-¥R Z5HE) -5-CEHE-1, 4-RE, RN
14 /NBF, FHERERERE, T S8, FaiEss~y, 5§
B aich A=Y 2- (2- (A— HEHE-1, 8— MWL —9—) L5 ) -5-
O], 4- B3 2.58 g, o R T1%,

SEHEF] 10 4— (A—HEERE) —1, 8—EBIEKENEK

ERAEFAMET T, K 15.10g (100 mmol) 4— BRI FFLMRR,
24.80g (90 mmol)4—iR-1, 8-ZEWE W %, 41.4g(300mmol) FRER4H,
150ml 7K, 300ml FZE, 2.31g(2.0mmol) U (=ZFERE) AMMIES
WITE S0°CHEBER Y 3 /N, RAUTRERUE R Evkd:, T, Tk, &
EENEH LR LB ES &, BRAPEY 4— (4—REEFE

~1, 8-ZEEE W iz 10. 6g, F=Z& 39%,

A

SEHE] 11: 2, 5-—(10-(4— (4—HFEIEFRIL) —1, 8— /W
f&-9-) ZEEIE) -1, 4- ZIREIE R

HERSEAMEP T, ¥ 0.606g (2.0mmol)4— (4— HFEFEFKIL)
—L8—HEBMWKHE T 5 & WK, HREBRPMA 1.68¢
(3.0mmol) MARMHIAEMHE, HEHH T 50CKRMN 448,
64k ZPBEH A 0.565g (0.8mmol) 2, 5~ (10-IRZEEK) -1, 4-
TR, RN 14 BB, FOTEERUS RERE, T JiE Heak
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SYEFEY), BRIdiREEY) 2, 5- —(10-(4— (A—HEIEFERE) —
1, 8—ZEMEW fi%-9-) ZBEIL) -1, 4-"IRFK 0. 16 g. /7 F 17%.

KTt 12:

AR T, mRNEEFIMA 0.2736g(0. 499mmmol)9, 9-—
SEFE-2, T- IR, 0.2792¢ (0. 5mmol) 9, 9— —FF—2, 7— (=
7 FH EE TR ES X ) 47, 0. 0007g (0. 001mmol) 2- (2- (4- — HEEE H-1, 8-
EFW I-9-) Z8F) 5-CR8E-1, 4- R, 0.4140g(3. Ommol) H%
A, 1.5mL /K, 7mL K, 0.008g Aliquat 336 HIVESH), 7E 80
CRM-+4r8h, SRE R RN A 0. 0115g(0. 01mmol) P ( =#3E
B &8, 100CH RN 12 /M, REMBEDHAEVIEE, =&k
BRAKBEBUE— I, KIEZ IR, T4, K4, REHWBRIRE=ZX, &
PEYIE TR RIS, RN 24 /N, SR )5 P& W A8 G 7E g
TR, PR TR R (A 4K 0. 253g, 7% 65%. PP REQ
T Hy TR 32,000, EXGFEN 62,000 HiZREWHER K
B _EREUR BT ORI RO 1S AN SO 6E WLE 1,

HZRMF (BMFE45MIk: 1TO/PEDOT/Polymer/Ca/Al) 434
2 KATSRHEVERT IT0 JE AN, MERG —ESHREmsF—
RUEWfiT4E4) (PEDOT) (50nm). PEDOT 1&4fij5 1) I1TO #E 150 C R EL
TR 3 MR, HIKER 10 =20/ ZFR AW E BB EE
1500 % /53 B4 F T HESRTE 1T0 Kl BHJE, EHEATLMNT,
&8 10 nm A BESA 100 nm &8 . BE BB LR
T: BAsidE 3.8 R, BKRAE 8700cd/m’, HAHBUREHEN
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4.2cd/A, HABBURIEEIELE 2, EREMSR (0.14, 0.17).

SR 13:

ERARTT, mRNBEPIA 0.2194g(0. 4mmol)9, 9- 3¢
-2, T-Z¥RMA%j, 0.2792g (0.5mmol)9, 9— —FHK—2, 7T— (=T H
EHIEREREL) %7, 0.0617g(0. lmmol) 2-(2- (4- — HEE -1, 8-Z Tk
W RE-9-) L& FE) -5- 08 -1, 4-IR*E, 0.138g(1. 0 mmol) BHERET,
0.5ml 7K, 5ml FZ, Aliquat 336 HIVE&4), 7E 80°C RN +4r4h,
SRJE R RN 0. 0230g (0. 02mmol) PY (=R &40, [HIN
[P 12 NEF, RNREYHEVIER, S WBKEBE K, K
B, TR, R4, RERARBTRE=ZX, B=E TR KNS,
MBI 24 /N, REHEDEREEFESIRE. YRS TS
B E AR 0. 190g, =% 41%. =Y T : B399 F & 32, 000,
R KR 392nm, [l 2598 % & S i4E 2 485nm.

BESMARFMRIEHS 12. BREBRBUR LM HRNT:
BB E 11.6 R, mKEE 54lcd/n’, BBKBEKRKIEHER
0.68cd/A, taaktr (0. 20, 0.38) .

SEHERY 14:

ERSRY T, BRMNEPMA 0.2792g (0.5mmol)9, 9— 3
B2, T— (Z R EWERERE) %7, 0.3085g(0. 5mmol) 2-(2- (4~
THREEE-LEBREL-9) 2EE)S-CAE-L4-TRE,
0.138g(1.0 mmol) BXERHH, 0.5ml 7K, 5ml HZ, Aliquat 336 MR
=Y, 7 80°C RN+ %, AR Ja A A AN 0. 0023g (0. 002mmol)
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M0 (Z2RERD &4, FIRRN 12 /M, REBESHEER,
TREMTKEBBE IR, KEZ IR, T8, K%, REAFRE=
K, BB TRIKRIAS, HREmmE 24 /DY, R HEER S
EREPIRE. FYETTREREGEE 0. 1732¢, 7 41%. 7~
YIPERE I T HOY T84 22,000, BN KRBCH 392nm, [H
BTG R S EAE A 515nm.

B S A EAFISEHIG] 12, BERBUR BT T:
BEhEE 9.6 (R, ZARE 1032cd/n’, BABEBREKEN
0.99cd/A, AR (0. 26, 0. 62) .

K 15

EESRPT, MRMAHEFMMA 0.2714g(0. 49mmol) 9, 9-—3F
B2, -, 0.2792g (0. 5mmol)9, 9— —FFE—2, 7— (=T
FSERERERSE) %7, 0.0153g(0. 0lmmol) 2, 5-—(6-(4- " ZEFEH
-1, 8-ZEE WAL -9-) &) -1, 4-—1RE, 2mL2M FRERFF /KB, 6ml
FIZR, 0.008g Aliquat 336 WIVEEY), 7E80CKRMNT4-8h, AfEH
RSO 0. 0230g (0. 02mmol) P (ZFEZEERE) S48, S50CHEER
R 120 /N, RNEEVIHSEERE, KEZIK, T8 R4, R)E
FHBREBIRE=R, B-E TR KERES, HARHRE 24 /N, RE
HREREERET IR, FYETTREREGEE 0.208g,
FEEE 53%. FEHIVEREIN T BT BN 18,000, HEERSMR AL
3 380nm, [E AR IEK S IEE D 450nm.

B R AR AME R TG 12, RESEBURCRELT.
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BaEE 6.2 R, BARE 13500cd/m’, HANBEBRIEUER
3.9cd/A, AR (0.17,0.17),

St 16

ERSRFT, MRMEFMA 0.2715g(0. 495mmol)9, 9-—3¢
-2, 7-IRMR %, 0.2792g (0.5mmo0l)9, 9—ZFEHE—2, 7— (=T
FELTRERER R ) %7, 0.0048g(0.005mmol) 2-(6-(4- (9, 9— — T4t
mE—2) —1,8-FMWE-9-) OEE) 58 E-1, 4-TIRE, 2L
oM BRERHH/KYE, 10mL K, 0.13g Aliquat 336 KBS, 7& 80
CRMNAZ8, REHRNBETIMAN (ZXER) &4, 90CH#
RN 48 /NI, ARG 60 CHERER Y 24 /NEY . R NIRE YIS BR,
KEZ K, T8, R4, RERFRITEZIR, Br=PE TR KRR
2%, FAEHRE 24 D REHAMER, EFETURE, YR
FHRFRFGER 0. 20688, 7=F 55%. YR T B0 TE
A 28,000, AR SME KWW 392nm, [ A K S IEE N
434nm.

BEBGHRFMRILHG 12. BEBBURCHBRGMERNT:
BEHERE 3.4 R, BAEE 1430cd/m’, BABRBRIEHEHN
0.9cd/A, AFR2 (0. 16, 0.10) .

S 17

EEARF T, mRMNBEHPIMA 0.2467g(0. 4498mmol)9, 9-—
EH-2, T-ZIRMASS, 0.2792g(0. 5imol)9, 9——FFE—2, 7T— (=
T EMBRERE) 27, 0.0002g (0. 0002mmol) 2-(2- (4— (MM —
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N=) 1, 8—&BIIEM—9—) LFE)-5-CHE-1,4-"R¥E, 1.38g

(10mmol) KERHH, 5mL 7K, 5Sml B3, 0.0005g Aliquat 336 &
Y, 7 80CKRNT %, MRiEmMMBPMAN (=ZFER) &
H, OCHFRI 96 /M, RIEBEVRENER, KEZR, F
B, WAE, RERARETRE=R, BB TRKERES, AR
1# 24 /DS, R RAFNEREEFRT IR mYETTREREA
B, F=E. PYERI T - B09 0 T E R 28,000, AR SME KR
Wk 392nm, [EIZ&FHOE RS E(E 2 460nm.

HBERAARA MRS 12. RERBURGHIAFHRENT:
BEhEE 3.5 R, BARE 6660cd/m’, BABBEEUERA
3.00cd/A, MK (0. 14, 0. 19) .

SE a5 18:

FEASERP T, mRMHEFMA 0.2731g(0. 498mmol) 9, 9-—3F
H-2, 7- A, 0.2792g(0. 5mmol)9, 9——FHK—2, 7T— (=W
FREEBRESE) 47, 0.0012g(0.002mmol) 2- (2~ (4—FHEH-1, 8—
BV —9—) Z8E) -5-C8E-1, 4-Z]=E, 0.414g(3. Ommol)
BT, 1.5mL /K, 7ml F, 0.005g Aliquat 336 KIVEEY, 7
80°C RINV+4r4, SRJG R RMMAMALN (ZFER &4, 90CTH
PR 72 /M, RNBEOHREER, KEZR, TR KE,
RIFHRBETIRE=IR, B E TR KRS, HAREHIE 24 /N,
REREVEBREEREPIE. "PESTRERACRE K
0.163g, F& 42%. F~HMEeEan T B399 T8A 21,000, HEZES
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BNy 392nm, B2 R ICK ST IE(E A 468nm.

HEBGHRLAGRILHG 12, BEBBURAHBHMERIT:
BB E 3.8 4R, BAKRE 7230cd/n’, BRKEBEHERKEKEN
3.20cd/A, tAKRH (0. 15,0.19),

L] 19:

FERSEY T, RRNEFMA 0.2192g(0. 4mmol)9, 9~
-2, T-ZRMA%, 0.2792g(0. 5mmol)9, 9——FF-—2, 7T— (=W H
EMERERE) %7, 0.1151g(0. lmmol) 2, 5-=(10-(4— (4—FHIEHE
FHE) —1,8—HBWIK-9-) BEE)-1,4-—]ZE, 0.414g(3mmol)
B4R, 1.5mL /K, 5SmL BF#, 0.08g Aliquat 336 HIE&Y, 7 80
CRINA4r4%, RERRNEFIMA 0.115g (0.0lmmol) J§ (=K
BB S, 0CHARMN 12 /M, RNBEYHIER, Kk
X, TH, K4, REHPRIE=X, B9ETRKRERSE,
R ERHIR 24 /N, SR JG RO E R e R EE P IR . Y E 2 T8
R AE 0. 323 g, P2 T2%. =Y HEREIN T - B34 T &4 26, 000,
I AN KR 392nm, BT K ST IE(E A 498nm.

B R A RSO 16, BEBRBUE R T
BaiEE 3.8 K, BKEE 2230cd/m’, HKEBENLHEN

1. 40cd/A, EAFRA (0. 25, 0. 47) .
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