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L —RoSR M A e AR ), LR IEAE T+, LR W 45T

ﬁl:i:l, R j"j C1 ~ Czo H‘J%ﬁﬁ%’ n j"j 10-50 E‘J%&ﬁo
2. — PR PRI Y RO = AR R i £ 5 i, AR IEAE T, G T AP IR -

R
I 4B BE R, 4% 45 0l R b é [ AL 2 ) A 25 4 38 R

=

L AR A BB REE R 1 1~ 12 LRI S AL A HLIE

R RS HEAT Heck Hb A 2N, WAl A JONREAE 70 ~ 130° C FHEATHY, FLARA 2 24 ~
O6h I, W15 6 5 3L, 45 11 R A SIS, 15k FLAT 00 45 A0 5 SO 36 3 2 3 1A
B

Horb, RO €~ Gy BERE, n O 10-50 [FIHE%L

3. MRIEBORNER 2 Frids (K00 IR ROt AR R )26 7 3%, HRFIEAE T, Heck
Ml SN S A I RAER SR AR Y A6 AR R 4L D 3R

Heck S N 45 AR » 7] B o I T RN, B i 28 (R B s i g 2 Jm » FHK
OO PR ATE el B2 5455 LU vl 82 2= e G, WS Sl O Flie 1, 13 308 K
EHEBERIM AR T 50° C T4 24h J5, 15 BN 4040 S0 3L B RO E R B

A, MRYEBUCFIEESR 2 803 Prd (0 UK P A SR VDA e AR R ) 2% 7k, FURFIEAE T
IV A AR Dy X = fe — S A A B DY = R SR JR A 5 P A AL 57 S5 Ak 5 ) A B JBE R EE
1 : 2071 : 100,

b MURAUMZEK 2 83 Frid XU P LR Y A0t AL il 26 05 74, FRe (e T,
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AT AL S H VU AR S, BAVUE S AVUBRECARI BRI 10 4~ 8
TR AHAE SEY A KIBEREEA 1 0 2071 ¢ 100,

6. MRYEBOFIESR 5 ik i X% PRI IR0 A ot MR i 4 5 3, SURRAEAE T, T ik
A AU B R B = R R T I —4E

7. MRAEBUREER 5 BT (K SO 3L SR 0 e S AR R )26 7 i, JURFEAE T, B
ATHUBRIC A =48 P 2SR 2 WOA TRl -2, 67 - — AR IOR

8. MRIEBUAN LK 2 5 3 Fridk A XU A 3L B R 06 AR LR 96 535 HORFAEAE T, BT
RAT B BN, N R P g B D S 1) 22 20— vl

9. MRIEBANER 2 53 Fridk i XU A 3L ER M A6 AR LR i 26 73, HARF b AE T, BT
A Heck #5 S MR RMNARE A 90 ~ 120° C, [ MER [H) 2 48 ~ 72h,

10. BUMESR 1 Prid SR LR YA e £ AR B E DA LR BUO R AR T4
FOEHRIRHS o
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MARESL B A e ERvr# BB & 75 R

AR G
[0001]  AS B R AT HLA ' A L, TEIE B —AloSUR M3 B ROt AR R
ol % TR SN o

B

[0002] [ 1987 4Ffik 24 w] C. W. Tang 58 N B IR IE 0 1t 25 9% 7 V2l 45 H BL AL, A R D6
BHRIXUZ A A S5 74 Lok, AL BUROGES 21 T AR G . A WL BUR G 53 4 5%
SRR HECR . RIE B E TRV, RS S E T R L 2
1:3, BB “HF - 7007 1 25%. ik, ok B T 5 B 281 104 8 BRI 1) 294
St o B N BE R 25%, B CA R U BAR A A id ge =, PR B
AR . BAE B REURCAE T K2 KA =R R G5 1, R & 54 i LA
—ERIREBIAE ARV i, DL =S - AN A, #2 8 R B RCR.

[0003] i, ¢ T H A XM PR 80U 1 A% S 1 1 2R G W 3 AR A R RO o, Wu 5F
(J. Phys. Chem. B. 2005, 109, 14000. ) iE 1 — FR &I LA D5 A T 5E, O0BE 5 A R ML RIIE —m
ARG E BB, CL— R R KBS Y0 8 2 AR B, il 48 B B EUR O CAR T e RN BT
B 8. 3T%, F KL 16720cd/m’,

[0004]  #ATM, B AT CLARIE i) H A DU AL S M R 1) 286 4 =AM B & o XT B &2
A% 8 AT EE BT 21 s[RI, DA AR R} i £ 1) L EIUR OG5 RO G RCRBUIR

ERAE

[0005] 7 W e 4 L2 — - R0 — o 45 T 250 4 FL BG4 HLHLOR ot
SRR RSB e PR

0006 AR I F AT R F -

[0007) R HESE TR TR L, JURFIEAE T, JUEA 0 45 il

[0008]

[0000] S, R4 €, ~ Cy HIKESE, n 2 10-50 FRIHEEL
[0010] A W BT B2 fift e () il 2. —AE 4R A IR ORI SR W) ROt T2 AR R B il 4%
5 WA PR -
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R
[oo11]  JE 4 34 B3, R 45 4 il X (T;j (R 46 & ) A 0 g A ad 5Kk

0L

R

L A A4 B B ARLE R 10 1~ 12 I LRI N & AL KA HLIS i

2 N 25 HBEAT Heck #BA N, 1ZR & N AR LE 70 ~ 130° C RIEHTIY, HREA W 24 ~
96h Ji7, BRI 22 20, 45 (R A RO, AR A AT 5 E X R PR 2 R RO AR
Bl

[0012]

[0013] i, R4 C, ~ Gy MIHBEEE, n 24 10-50 [1FJHEEL.
(00141 FTIR XM ML IE M At AR i 9% 57, Uik, Heck R & S N 45 A » i
TSR IR YA e E AR AP IR

[0015]  Heck Fhfr [ W 45 AU » [ S S P DN TR CATT , Bl i % IR PR A i g 2 )
PO YR L e $ 5 B3 DAL il £ 22 00 6, WS S A s o e 1, 15 210
K, BEEBREMART T 50° C T4 24h J5, 13214040 ISR ML R RO B AR R
[0016]  fE R XU MR YA LA R i 25 TR, BT A0 o W =R R — 5
AR Y = IR BB, HATR IR S & A RIBEZREE D 10 2071 & 100 ;803

(00171 Frads (AL SR A AT HLAE S5 A7 AL C 0 1T 540, A HLAE S5 A7 LA 5C 4 1) B 2R L Ay
Lo 4~ 8, HIT AL 54L& A RIEEZRLE ) 12 2071 & 100 5 Jrid A HLEE A B R A
SRR IR AL BT ARG A =SB R ORSE R el 2- WM O 27,67 - A
LR

[0018]  FIRFAHLAE A AR N, N- — FF R A i B DY Sy v 1y 22 /b

[oo10]  FTik XUAR MEILER W0 A 6 T AR % U ik, AR, Binidk Heck M5 [ M) S B
WA 90 ~ 120° C, R VIR A 48 ~ 72h.

[0020] B3 XUAR AL ZE WA EARFEL, W LA 2 N AL BCRO A RO )R
AR ROEIR I AR

[0021] AR IR ALK PSSR DA E AR L, A2 R 4 Fa HAT 25 7R M RE ) = 2K
i B O B W AR R R Y M BT I Heek (RIRER G, HEMS AP ANET, &2

1

5
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PRI AR 5 T, HLEA BT W R M, e MERe BT s = 2RI 2 — MU R IK
2R TG, N I I e S B A I T 0 S SR PR A Ik BN R P B B MR SR A
W RE b5\ =R, S A UK G AR A B T, I T A el LR EUR AR I
VeI P

[0022] A<k B4R AL B XURR 1k 3 SR 400 o ' = PR Ll 46 T vk, SR T BT BRI P £
M T 20, A B B2 15, 015 H1E AR BRAIK 5 FLHITS 028 Gb ) 25 46 397 0, s
fRPERE KT, BRI K, TS A A VLR ECR e E

R 1 152 AR

[0023] & 1 AR BHXUAR PR AL SR W) A 6 = AR R 26 T2 R
[0024] || 2 g sijitifsl] 6 w45 A WL EUAO LS R B B
[0025]  [&] 3 D sicjitifsl] 6 w45 B WL EUO LA BB TS K .

BiExiEA N
[0026] A< MR AL AR MEI IR A E AR L, JLRA W 45T
[0027]

A

[0028] 1, R 4 C, ~ Cyp HIBEIE, n 24y 10-50 FR3E%L,
[0020] A BHERARL (1) XU M SL SR W e 6 EARBERL, iR 6 18 B A 8 7R S I e 1) — 2R
Jiie B ST R BT L ARSI e ) W B T it Heck fBERER 4, HEMSHMW AR T, &
Mo R I HL AR A 5 G, HAA B R RSP I, PARE PERE RUF s — K — MER K
ARSI, N Pl AR IS, M O3 35 3R W) B R e e I PR B, LB
VB Bl N =R, SR A BRGSO B TP, AT AR el AL R R AR AR
LESTIR

[0030]  H 4 Tk, BRSO AL R G T R RHE AT LU vz 3 A AL EUR L8
(R O6CZ T, TR A ROGCZE F MR

[0031] AR BIEHEHE FIR XU AL ZE W) kOGP RHR Hl 4 T2, Wl 1 s, B4 a0
TP

[0032]  Si.7phlfefitln M e L 54 A LS9 B -

b
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R
[0033] A: [fij

[0034]  Hrp, L&A, R A C, ~ Gy HIFEEE 5

[0035]  S2.fELHAIAEE (AR P 2D —MARMED T4 51 A 1B 2 I EE
IREEA 10 1~ 1.2 B LRI N &8 AR A AL 1 s R 2 Qo Bk FDfD A
T-70 ~ 130° C T AT Heck #5424 ~ 96h, B Ji5 B 28 253, (55 R & OV, 3145 2
KU 3L ZR W) e e =AML SR 5 2R PR 3 S ) e e AR R B T gl X
[0036]

[0037] XA, n K 10-50 [3E%L

[0038]  S3. S W45 T, [l eIt N BB ONT , 8 i 2R QPR I 8 e S i IR A
FREEANE e fhde 28 5 LLEU sl de 2 0 6, I AT e 15 208 R, Bk oK
TERAT 50° C T4 24h Ji, RIS AL I XU P 3L SR W R 0t E AR L

[0039]  BIRXURMEIL IR RO AR BRI H & 7, PR S2

[0040]  Frid A A X =R FE i — Sl A A B DY — 2R LB, HPT IR S50 64 A 1)
BEREGH 1 1 2071 1 100 ;80

[0041]  JT i AL 500 4 A MR 55 A WLIBRC AR VR 5400 » A WLAE 58 BILIBS I A4 1) B 7R B A
1o 4~8, AFridE s SHE% A EREE A 1 0 2071 & 100 s A AL A e PR A B
SUGEREE TN AR TR AU R A =48 BRI R 2 WA O -2, 67 - AR
TR

[0042] L3R HLEEFIGE B B 280N, N— 0 FF 35 A e A DT S0Pt A 114 42—l

[0043]  fikh, 2PUE S2 f, Heck #i& NI RV R 90 ~ 120° C, R NI ] 2 48 ~
72h.

[0044] A BRI 1 XU M 3 B 1) RO T A B il 28 T i, SR T B8 ] R ) 6 G 45
MNP T2, TR A BT B 2 19 1015 filiE A FEAIS 5 FLITS 0 58 6 A4 L 5 74 3 3, o5
fife It e R4, O REAL B, v A T AL BUR SRR

[0045] T[4 G B I, X AR R B IR LA S 9 VR — 20 Rl U B .

[0046]  NIRSZHEWG] 175 o, AL G A I ERAR T3 EIGSEAS R, A9 B 1) 514 2 OO
(J. AM. CHEM. SOC. 9VOL. 125, NO. 44, 2003) A FF I 7714 A5 3

[0047]  SEJEf) 1
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[0048]  ASi ] KIS MESCEE M AOC EARFTRE, B {4, 4" - Z 2065 -N-(4- IEFEER
BRI ) TN —co=2, T- Thk -4, 9- TIRELREME } (P1) L, R N IESERERE, n=26), H 45

BN/ A
[0049]
[f§§§H17
N
LG

[0050] IR ASYIRIHISE DR -
[0051] XUl F Ao -
[0052]

[0053] FE@R IR T, ¥ 4,4 - L MmFE -N-U- E¥pAFERE) - KK
(85mg, 0. 2mmo1) <2, 7—- — ¥ —4,9- — 2K Kt B M (98mg, 0. 2mmol) M A & A 10ml P
2R 50 B B8 TP 7S A S AA, Bh L R AT AR AR N = 2R I i S A
(5. 6mg, 0. 008mmo 1) ;K¢ K& I I A F 100°C HEAT Heck #5 6 S W 60h. B J, B 8L I 457 11 4
A N, ) BE N i B 50m1 AR AT U PR sl 2R IR PR A v A Ak TR R IE
CRE 42 24he AR5 LR A 3 50 Hh 32 22 00 8, WS U W v e 159 BN 40 ok K 8%
WA R TE L S 50°C T4 24h J513 8138 (4,47 - Z QM5 N-(4- I[E-F LS| 5 R
FE) TR —co-2, T- —HE 4, 9- T IRIFEE ML PR, P A 80%. MR &5 SRk Molecular
weight (GPC, THF, R. I) :M =19. 5kDa, M,/M,=2. 1.

[0054]  SEjfs) 2 -

[0055]  ASSI G (1K) WU PR AL B RO E AR B BIER {4, 47 - Z 0@ 5E -N-(4- Ak
ARIE) TR —co-2, T- ZHk -4, 9- ZIRFEL M} (P2) (M, R oA HIEE, n=50), H A5 a0
N

[0056]
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[0057] BEEVE S DIRWT

[0058] &Fﬁ@?%m:
[0059]

OCH3

OCH3

.

M0 AT
o

[0060] HAMESIEEREP T, H 4,4 - OHEE -N-4- FEEFRIEL) KK
(98mg, 0. 3mmo1) <2, 7— ¥R —4, 9— —ZFEE M (147mg, 0. 3mmo1) F1 15mL PY &M I A 50mL
kS Y LU, 78 0 W fa 8 AN BN SRR A R R4 20min 5, R 54 DY =
FEWEE (4mg, 0. 003mmo 1) AN AL A1, Ff 7843 1l A AAE THNR S 4 10min J5 , F
P I B 70 CHEAT Heck F4 SN 96h. Bl f5 , BRI G 122 1 B8 A SN, ) 5 DR N
40mL FREEPIHT, 8 I R RIS vE 2 5 K R EEANE Cobshde 24h. AR5 DL A ¥
Tl 2 22 0, WSCEE ST VSV I e T 5 B 2L 0K R B SR IR R AE L5 50 C 4 24h
F1RRIER 4,47 - ZOIm%EE -N-(4- FEFERE ) 2K —co-2, 7- 5 —4,9- —RHE K
Mt P REA T2%.,

[oo61]  Jik4s A :Molecular weight (GPC, THF, R. 1) :M,=34. 7. 4kDa, M,/M.=2. 0,

[0062]  Sijitafs] 3 -

[0063]  ASLJtE ] AU ML SR RO G FEARM L, BIER {4, 4" - LK -N-(4- 1IE= 15
SAIERIL ) TR —co—2, T Rk -4, 9- TORELREME | (P3) (b, ROMIE RGeS, =36),

Hghipganr -

[0064]

[0065] REBEVHIE PBRWT -
[0066] &Fﬁ@?%m:

[0067]

OCzoH41

[oo68] AR T, K44 - = L0 -N-(4-1E = b e | R EE) O
9
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f% (178mg, 0. 3mmol) 2, 7- — ¥ —4,9- — ¥ X B M (162mg, 0. 33mmol) . [ R 40
(3. 5mg, 0. 015mmo1) F—= (AR FERFOHE (21mg, 0. 06mmol) MIAFIEEA 12mL [ N, N- —
PR35 PR G Jie 1R e 08 T 78 0 Vs i B A Jos i PP 3l 80U 40 30min S5 8 B0 I A 2|
130 C#EAT Heck Fly& [ MY 24he Bl J5 , PR IS 452 A8 & OB, ) 6 AP 0 N 40mL P 350
B, i 2R FCHREN A5 1 98 2 5 AR VR AR AN E e s 3% 24h s8R 5 LA s st 2 0
o, BB ST BT T B L0 A8 R, R R KEE T 50 CT 4% 24h Ji5, B M 5
{4,4" - ZOI@%E -N-(4- IEZ TR R 3E ) Rk —co—2, 7T- 5k -4, 9- ZoRFL M |
7, 73R T8%.

[0069]  JINR4;H A :Molecular weight (GPC, THF, R. I) :M_=35. 9kDa, M,/M.=2. 0.

[0070]  SEjf] 4

[0071] ARSI IR ML SR RO RM L, BISR {4, 4" - LG -N-(C2- ZIE T %t
FIERIL ) ORI —co—2, T- HE -4, 9- TIORFL M (P4 (A, R B IE T HESE, n=10), H
iR -

[0072]

[0073] LR EVIIGIE DR -

[0074] X WIF AR
[0075]

OCqHy

N
[0076] HAEP T, H 44" - CHEHE-N-Q- - FETHAREEREL) KK
(111mg, 0. 3mmol) <2, 7— V& -4, 9— —ZEFE B M (176mg, 0. 36mmol) « = A FEE A — 40

(9mg, 0. 009mmo1) F 2- XFFCIEWE 27, 6°— A ILBEZE (29mg, 0. 072mmol) A FEA
12mL ¥ N, N- Z L PRI (R Rt b 70 7 s A, Bl S AR e ol /U< 30min 5 544
BN INAE] 120°CHET Heck #55 RV: 48h, Bl i, PRI 45 (BRGSO, 9] e - i A\ 40mL
RO, I R TGP AR T B 22 S5 Uk H TR R IE e 24h s 2R 5 LLSU07 A 55 4
fe o, B R BOT IET 13 BIZL AR AR, B IBCER B R AE AR 50°C 45 24h J5, B
MNEE A4, 4 - ZORHEEN-(2- ZIE T B IE AL ) R —co—2, T- L -4, 9- TRHLE
=4y, 77 28 A 60%.

[0077]  JREE A Molecular weight (GPC, THF, R. 1) :M.=10. 2kDa, M, /M. =2. 4,

10
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[0078] St 5 -

[0079]  ASLJE ] KRR AL SR RO F A EL BIER {4, 4" - @A -N-C- Z1E+ =
PR BERIE ) RN —co-2, T- “HE -4, 9- R} (P5) (A, RO IE -+ ek, n=41),
Hegm T -

[0080]

[0081] LA WIRIHIS L BUTT -

[0082] WU T TR

[0083]
OG5

.

OC12Hzs

[0084] HAFMESEESSMEY T, B4,4 - LW -N-Q- —F+ s
B ) 2K % (145mg, 0. 3mmol) .2, 6— — ff =3, 7— — 2K FE 2K 9F [1,2-b:4,5-b ' ] Bk
(147mg, 0. 3mmo1) A1 15mL A ZE N 50mL RS HRIP A, 78 70 Vs e J 30 N 8O TR
HAHEEARY 20min 5, 2R E DY = 2RI BT (8mg, 0. 006mmo 1) I AL H, T 78 73 1l & AN
S BNRATHET L 1omin J5, B EUBIA R 90 CHEAT Heck FA M. 72h. Bl i, B
MR E S RS RN, R A N 40mL FFEEOHT, 8 i 2R PR A o vk 2 JE MR A R
FIE CReshde 24he SR8 J5 LA R 2 0, R ST O IET15 220 a8 R,
WA RAEE ST 50°CTHE 24h JG 1R BIER (4,4 - 4G5 -N-(2- ZIE+ R R
B TN —co-2, T- 3k -4, 9- T I2RFLE M L M. PREK 85%.

[0085]  R4E A Molecular weight (GPC, THF, R. T) :M.=33. 5kDa, M,/M.=2. 1.

[oose]  SLjifsl 6

[0087]  ASL it A AL LB GAS F, Ho RO B 3= A BL AR F St 1 il 4 00U 14
LW ROCFAMEL B (4,47 - Z L% N-(4- [EFREA IR ) — 8 —co-2, T- =
5 -4,9- TIOREE M (P, FAAMELERA = [1- ZREE Rk -C2, N] & (I11) (Ir(pig),),
HARMEHZ R 8wt K FTE [ 4 LI E BB 24 B F R M Bl rh, FRIE A8 PL ¢ Ir (pig) 50
[oogs] Nl 2 o, AN BRI EFEK X ZE S K 1T0 T BIEE (K 1T0) 1, 457T
TENJE 2 (PEDOE:PSS) KOLE 3 (PL:Ir(piq) ) EF R PHILE 4 (2,9- — I -4, 7- 2
-1, 10— AR 3E Bk, BCP)  HL &5 2 5 (= -8— FEEMEIRAR, Al gy PR 2 (LR mAL 8 2
6 FEZ 7)o

11
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[0080]  HELEUR GARAFHIME M B AR T

[0090]  7FE 48 1L ¥ WE I T WL B3 (170D 4 IS b AK IR JiE ¥R PEDOT: PSS, JiE¥R P1:Tr (piq) 5
ZH% BCP Al Alay, P25 8% AL BEAVES VR A B S, 159 218 WL BUR DGR, 228 1F 1 4514
FE BE A :1TO (150nm) /PEDOT:PSS (30nm) /P1:Ir (piq),(20nm) /BCP (30nm) /Alq, (30nm) /
LiF (1. 5nm) /A1 (150nm)

[0091] 3 R S 6 AT B A L EUR A AR R R EUR OGS B S, 2R
W e - R B R E RO AR Y Kei thley YR & R4 (Keithley
2400Sourcemeter.Keithley 2000Cuirrentmeter) 52& 1T, BEUAR GG HEERE JY A
SPEX CCD3000 Y i (S & 1, B I & ¥ 48 S K 5E o 45 3R BH , 25 0F 1 e R I B 2%
14, 5ed/A, RSN 51790cd/m*, M B 5K R S (A7 F 656nm.

[0092]  NCUERFRE SR, FIRER XS AR R BEREE SR R R VRN, AN BERL R Ak
SE XA B B RIRA G L 1 BRI, 2% % BH (% L R0 LR 3 3 Bl S LA T BRESCRI 2 SRR Vi

12
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— S
S UL A ARIB T

AL S S ARIBIBEE /R L 11~ 1 20 eI N S Ak ) L 52
HIA HLARIIRS S, F70~130°C F 47 Heck B4 W 24~~967]
B, S SR M LI M e AR R

S3
SERUAESC BB 3 BB AT AL AL T

& 1

Al ] ~7

LiF 7] ™6

Alg, AR5

BCP T4

P1:8% wt Ir(piq)s %

PEDOE:PSS T2
& 2

13
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