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S L L LE
—~[HAmBxzHMmARK]:

AERABEM —HAEBRTHEEAT T TLEY  H3
RN —HXAERFBEREZIRF E BT H (poly-
phenylene vinylene, PPV)R & W A X 2 A B T B £ H

=l har&u]:

oL FRMMN™ A K E HKE K T M (Organic
Electroluminescence Decice, OELD) & #F % K ¥ & % £
M AREAACAE LW T RBEATEYREAERBEER
B AREXBALARMHORRDEIZETET AR
AREH  REBEBZASFTTFHRAINBAS I THERA
— 4% % (polymer light-emitting diode, PLED) » X & 3 &
oo FH BB X8 A K HF L - & # (organic
light-emitting diode » OLED) - % % F# k£ — &8 B & &
A - THHPFHERTADGHRLEES > ELHmE
HOAETERALEFTEZAERIS FHHBIEHEARE
BEARABRRERAG  BATRELXBEBTAAE - M A
BEA-BBIEARBFEMRBARKS FTEZ LS
o BAEBAKERS  JULRHEBEERL 2
TELHIRRBELYME  ZHERTHHERER -

—RERSGHTFHEA-BRIFAAHLEHE D E 1
BAT et —BRE2H-—GHEO6M—B LA LS
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MO ARIERImER HROBFRGERAILEASY
( Indium-tin oxide » ITO) R EH &4 & X M #H L B mBE R
B 6 AL BERAGIAIAZBNLEE - &H
SEFBRE EREBAAHAEEREARRE L FH
EOBRBRE AEHZGELATERRAETIHKERE 6B
B2EAN  ETFHERE2EABARORKEES TH
# (lowest unoccupied molecular orbital, LUMO) ¥ - # A&
8 4% 4% F (polaron); TR A A ENH KB 09 &K & 15
# 2 F #. 3 ( highest occupied molecular orbital, HOMO)
Yo MAREWHBERERT O EAGREFEEARAAS ALY K
BF(exciton) E R FURBEHAO I XA B HEREREDR
R EHE AR -

AE AR EUBFAF>THEBRENERT T -ERAM
®RE SRR FETFHRERERERE EMNAEES
(recombination) &) & & §t L B EEROGRRFRMRE
A BELEAOHERMNFARE KA FUEENBELELS®
# A% 8 (quench) R & RV EFAF > Bk £
1983 # >  fHE(Kodak) X Q) E—F B R B R LM &4
MG EHBG R 2B B Y 12 5B A&MgAg)
HBETHERAIG) REZHHERLRE 16 5TRAHEE

(hole transport layer » HTL) » # # 4% * & & — &

(Diamine) ~ 18 A4 2 At 4) 20 AFE A AR #£ &
TRAHAER I FEARXARARIAT TR HBRAN B
B I2AEIANETFEHMAELAT FHRERE 14 AT RAHE
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g 6 EEN @M - B —F &> ik 18 TANE
Ae#mrEALALETIN G BELHEBAESCHFLANERY
EREENEML  ZBRTELAZALNERESR - &
HUHEABEKROELHEHERZE 10 KRR T LS
ETxE$3 1% ALBARERBTALHHBRTR
B G o

B FRA_BE GRAATEOLEHGEH
BHARE R L BETF5HuEazrEAmr AR
Z2 BALBRESER mMUREAGHZTTFHBEHER
B —HARFEFEELHE > Z—BAHERYAE
(Polyfluorene, PF) s N R A M B EAESE R LFEA BT
BRORETH BRESARABE X HF2HH>TE B
HEMBERL RXFRLHABYTHAEANATARE
BEALABTTHM -

B RS EFRCHARAS I ERFHA US 5558904
bl 2 B # e Glich route 3 » Wk B REFE BT
MO EEEmUABR EEEIHIEXBLELEANERXR
RAER-—FAHBIREE BRAAEEEIRARLZS
ERLHEBESHMDP-PPV) —F & THmERFERTH
ZHEBRE RIS TARAREIHRRAABEBRETEARER
BZERR BFHLHFEM)THEICOEE UL B it &
BYHERAA TRk -t —EBEARITRB A FHH
BEHGRA»TE "BBRREME - -ZHEKR - BEHRREE -
RBEREFEARFELEE AKX EFEAB M T > LEALER
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ARAAZEER AR OMNA RS A AR &
B TFHEREELRA TSR XEFEHAERRAER
(aggregation) & 4 » B & 5 #& m & & B & (PL quenching)
RE URBRMABERAETFTHRERRS -

HA—REFERELHEF AR T FH S
MEXRE  BEBEN—HZARER > AANWI ERY
RAiTENEIRABARESIANET T FB > &
2t -WIREELHRAE -

BRARBANZIIEMEFEIAEXERREZS
FRILHBLODEABZREAGELALABRERAET FRE
AHZHER ABFAHKHHBETNEERXRERAZIFTER
LHBRAMMUAE  RERBRRELEASHIRKEA
AEMABEREAE —FTETEHNEZIF THERE #
—FEEARARIEBEFERLHEAFZIBERAES  TRS
HEBSZHFPTEZILAY  LEARAGARBREURS
EEEAETFHE N AEAFREHFEAALHFL KR
EmTHRERME-

\

-3
*
%

2 %‘%

= -[B#HRE]:
AEAZEIRENGERBHARTHBEAS ST
teth EHFALBEIEALBNARRA BN XRERN
AP THRRES AR LHGERNE BAEoBmA
HEAREHBAAHTATZIRS -
AHERZAF B GAERBE - HREHFTEBEZIRFE
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BRLHEBZAYW HERSUWFAERFRAGGE,TE A
EFABETESR REAARBHASELEZEAE TR EXE
%o EA—HRAEZEEHOMH EENARERE
kAt z o

F2HEAZHF - BHGBBE AR TEHBE LSS T
S ZLEBWHEFETHANDZEH

R4 R3

(D

AT RI'R2ZZERATHE KRR » T Za 1-24
ZHMBEE - mH 124 2HHRKESE BEBRIEL
80 T8 X E M & fused ring & # -

RI-RAZEHMAKTHRAXRRR » T h#fog &
WS ERZH 08B BB 1242 ERKEHE BHEE
AR R, BKREE  FTEEXEW R fused ring & 4% -

AEAZXIX—BHGHRBE—HARTHEAS S T
S LA AETERETH XA &4# ¢
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Ar A
R4 R3 Af“*§}_

(1)

AP RI-R2ZE#BGTHRRXFR T A 1-24
Z W AR B 124 ZHEGSEK  BREIKA

o0 F TR AR RS R (fused ring) & 4% -
R%R4z%%ﬂﬁﬂﬁﬂﬁ$@’ﬁ%%#ﬁﬁ%
MG EBIBRAEHR - BH I ZESREB BB
REBEIIKREEBEALAR  FTIRBEXEBREGELH -
M At~ Ar BT AF ERIBF FRAAMB AL fused
ring &4 140 BAERRZFEFRIRLERKZIFTF

\q

£ o

ETEGABREHRPEAMMOBAFENRA > § 8
REpBMBAZHZEY  HHENE HFLHREMERIY
;5; °

m[ExFK]:
AB AR T4 DP-PPV B XX A M EHF LA
S AGARAARABNRK e Hhzadaar T4
FREABZAE Lo HzEREM L XAOEKXADA
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o AXABM2ERALEP RI-R2 AT s # 1-24 2
HEKRE B8 I242 0B KRB - BRBEIKAR
RERAAK 0 TR EIEH R fused ring &4 > R3~R4 8] 7T

D fom Q& - FEB LR OLH BH 124284
K - BHEE RAHEIX>EKEABRRAR > B
XBHARLCBEHR ™ Ar - A B TAHASERRBEETF

BHRERZAOBEHE - 2 140 RARZIFEFERIRE
BRZFEFER - AREHORKREBIRERER D T
FAB ARG TEZILGY  LEARHGRBEHEX
EAaBEBRBAETFRE HNARETEHBEALHEER
ERAEME-

EAFHAXIRLBET  FASCARAREARARE
ZBERILSY  BERLAYMZ—BELEARTREHALT
Pt 3 ¢

ERits s A

4-F R AR ERAHU-FERE-4-2-F HE-1-2-5)%)

4-Methoxytolane (1-methoxy-4-(2-phenyl-1-ethynyl) benzene)
B 16 #% °68.3mmol % 4-#t X ¥ & (4-iodoanisole)~1.43

% » 5.46mmol = ¥ T #% 8 (PPh3)~ 7.3 % ~ 71.7mmol = X
% T ¥ (phenylacetylene) - 0.54 % ~ 287mmol X z 1t 48 A
B 0.48 % - 0.683 mmol 2 # (= X A #)—- fl1t &
PdCIl,(PPh3), > E# 500 ml # M F > L AN=T K&
(Et3N) 350 £, X 85 Chm#ABHE 12 JFH ,AHEF
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=, B AEE RS UAEEDK(hexane)iP k2 > K
R4 T B (methano ) A& &> TH G & B A &
Z A RHH 1208 % 0 K 85%  BEH S4C -

sk 44k 6 4 4 2 83 (300MHz, CDCls, TMS, ppm)
S5 : 3.81 (s, 3H, OCHs), 6.86 (t, 2H, aromatic protons),
7.29-7.32 (m, 3H, aromatic protons), 7.43-7.50 (m, 4H,

aromatic protons) °

EM#is 4 B:
4-9F &, K B X 7 & (4-Methoxybenzil )

B 40 % °0.192mol X EMIiLE M A BN 4 FFR&ER
FL P e AT ¥ & 7 & (Acetone) 2000 £ 7 X B A 8K 700
EH% BEAABGEH -SSR S KA 152 3°0.962 mol
Z HEBF(KMIO )R B L RERREBERKE > R 4
Sektg o BREBAAE —AALEMO)E R - EHERTH
Ay AREMBEL > L 500 FFH 8 T T B (ethyl acetate)
ERKEFHRRE  REHBRARFTHERE BEARES
FRHRELBA3TIL , MLz AR BHI0%, BRAS6C

ek R R A 2 & (300MHz,CDCl;3, TMS, ppm):
3.85(d, 3H, OCHs), 6.9-7.2 (m, 2H, aromatic protons),
7.46-7.51(m, 2H, aromatic protons), 7.60-7.65 (m, 1H,

aromatic protons), 7.65-7.8(m, 4H, aromatic protons) °

BgisdmC:

2,5- 44 A -3-(H-FAEAXE)4-XEAR T
(2,5-Dicarbothoxy-3-(p-methoxyphenyl)-4-phenyl

12
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cyclopentanone)

B 40 %,°0.167 mol Z E #1444 B 1 33.67 51°0.167
mol 2 % 7z #} 13- & &8 # & (diethyl 1,3-
acetonedicarboxylate)& # 300 % F# % T & (ethanol) ¥ » #%
HIEEBETLEM BRI 11.2 %°0.2mol Z & £ 1t 47 (KOH)
BN T0O EFCEFY  BRABALEZRT  HERTHR
# 24 )W c REERZBEF R EER - LAE*?:‘%&
LEB BT AR BEMN 100 £ A BB A (B 2 828
BF& 1 L:2FH) BERAANRAMBREFHZ B F
BRASRHREE - BHERFEH30548% > B/ WA S0
KR FARBEMRKL > LA K E M KA B T E (ethyl
acetate )Ml Xl > UERLEFHR R RAREBEA/F R E
R 445 RIBZAEFH 65% -

¥oek 4R & ¥ 4 # X & % (300MHz, CDCl;, TMS,
ppm): 1.13-0.250(m, 6H, CO,CH,CH; ), 3.8(s, 3H, OCH,),
4.17- 4.24(m, 4H, CO,CH,CH;), 6.74(d, 2H, aromatic
protons), 6.97(q, 5SH, aromatic protons), 7.26-7.42(m, 3H,

aromatic protons) °

EgisS D

T E-2-(8-FREXEK)I XA H X -F &
(Diethyl-2-(p-methoxy phenyl)-3-phenyl terephalate)

B 35 3 > 86.2mmol Z EHMIiLEH C & 318 x,
0.345mol % & K =} (norbornadiene) E# 1000 £ 7 B &
JL P > 3 AwA 500 & F F X (toluene)pw # £ 120°C @ 7 12
NHOARBFILE RBRRERFERLAUATFEAFLE L
FEeeBRY 25 % MEZER T0%, A ST -

13
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Mowk 23R ¥ M 2 83 (300MHz,CDCl;, TMS, ppm):
0.83-0.96(m, 6H, CO,CH,CH;), 3.72(d, 3H, OCHs),
3.94-4.01(m, 4H, CO,CH,CHj;), 6.65(t, 2H, aromatic
protons) 6.90 (t, 2H, aromatic protons) 6.96 (q, 2H,
aromatic protons) 7.02 (t, 3H, aromatic protons) 7.73 (d, 2H,

aromatic protons) °

ERLESME:
1,4- (e FA)-2-(H-FREAEXE)I-XEX
(1,4-B1s(bromomethyl)-2-(p-methoxy phenyl)-3-phenyl benzene) .

B 7.128 % - 0.198 mol % £ 1t 42 62 (LiAlH,) & 7 250
EFZBEEAN —HBEAFTEBIAR —HBFLMR
B RSB ThMRRBIRELE WAL KD ALK
(Tetrahydrofuran, THF) 100 £ # > ## 5 44 4#& > A 10
% 9247 mmol Z B4 D HE 30 EAE KW G %k dE
RE BRI mERRIE BROBARER  HFH K
BEAS HBimsmBEBRINSTE  FREXE  BR
R mEXRS > ABRBIRERAANBIAENER
*é%ﬁ*ﬁ@ﬂm%ﬁ BEHECEEREAMREL A
v & B 8 T 85 (ethyl acetate)iP e Bl 8% > Ww A D ERKERIK
EAME LRABBRER K LAZYRREAFIGE
Bl g4 78¢g, M2 EEOI8% , BEAH 139C -

ok 3 3k R o AT X & % (300MHz, CDCl;, TMS,
ppm): 3.72(s, 3H, OCH;) 4.44 (d, 4H, CH,OH) 6.82 (t, 2H,
aromatic protons) 6.90 (t, 2H, aromatic protons) 6.96 (q, 2H,

aromatic protons) 7.01 (t, 3H ,aromatic protons) 7.57(s, 2H,

aromatic protons)

14
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BRisSmF:
14- &% (% ¢ X )2- ¥ & £ -3- ¥ & X

(1,4-bis(bromomethyl)-2-phenoxy-3-phenyl benzene)

R 8% 25mmol ERILAMENRMASOEA KT K
(dichloromethane)# 250 £ X B FEMAN > — @B KK
—MBERRR} > KB TamREFIRELEAAN 1125 %
fte) IM =24 (BBry)&y — K FER (0.112 mol) » 4£
ERHBRARZAADE  ARELL  dwRBIRER
AV EAXRBEHARB=ZRBULM®E > RO ERKMER -
EREARE  RERARTRENEA(CHRIB ETK
(hexane)=1:10 B R B )M et > TR EXREE R > # A
EFELHREBEBELKLTRHRLGEERY 68 5 A/ EF
# 6296 % > BB A 128C

ok $ 4R &k 4 A 2 & 3% (300MHZ,CDCl3, TMS,ppm):
4.24 (d,2H, CH,Br) 6.58 (q, 2H, aromatic protons) 6.87 (q,
2H, aromatic protons) 6.99-7.03 (m, 2H, aromatic protons)

7.11-7.16 (m,3H ,aromatic protons) 7.51 (s ,2H , aromatic

protons)

Epidsd i G:
14-RCRFE)2 (#H-GTRFEFRAL)RL) 3-XXX
(1,4-Bis(bromomethyl)-2-[-p-(3,7-dimethyloctoxy)phenyl]
-3-phenyl benzene)

# 3 % 0 6.94mmol X E iS4 F B 1.46 3

9 .00mmol % 3,7-% ¥ K ¥ & (3,7-dimethyloctanol) L 2.42

15
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% °9.00 mmol Z = ¥ £ 8 (PPh;)E# 100 £ ¥ MM >
—BEEATLEALAL " MENMRRTIEE L SE >
BERBBEREYV200CHTHREARSCKRE KA T
A £k = £ F % (dichloromethane) 54 £ # > #3# 20 94
# > 8% 1.55 % > 9.00 mmol Z % f — ¥ & — ¢ & (diethyl
azodicarboxylate)ft 10 EA B KR TR WO RAE®K » T
AmBRF‘E —F—ROBEREAN  EHED-20CHKE
B AR A —EIE RAERRRLBAARADE FRE
Bk AV EARBMER KEARE  BLEERAEL R
EUAEFRERMERCLELE :ETR =1:20 5 RR&ML
# HAIZVRB BIRARELZGEE LY 1.56g A
H2zAE 39% A 44T -

¥ w4 3R 56 4 A X & # (300MHz,CDCl3, TMS,ppm):
0.83 (q,9H,0CH,CH, CH (CH3)(CH;);CH(CHs),), 1.10-1.30
(m, 8H, OCH,CH,CH(CH;) (CH,); CH(CH3),), 1.75-1.85(m,
2H, OCH,CH,CH(CH;)(CH;);CH(CH;3),), 3.86(s, 2H,
OCH,CH,CH(CH;3)(CH,;);CH(CH;), ), 4.24 (d, 2H, CH,Br ),
6.646- 6.673 (d, 2H, aromatic protons) 6.9 (d, 2H, aromatic
protons) 7.01 (q, 2H, aromatic protons)7.17 (t,3H,aromatic
protons) 7.51(s,2H, aromatic protons)

WEREGRAEZIERLED GH  RETARAFHAZ
ARERBARSCHZIER > AEAT A B O HEFHMAE
FEEPRM ATHBEABEZE GO AFmRA

X %% 4l —

16
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5 4 4 — (DPOC10-PPV)

#FH] 0.3 % > 0.52mmol Z Eg4SMm G BN 50 £ H
HERT LERABRBETAH4AIALITEA LKW QK%
$ ks FAFR 071 £ » 6.24mmol X F =T &
47 (Potassium t-butoxide)E# 4 £ £ K w & kd 7 A 4
HHhBEHALERBHAY EAFTBTHRHAF 24185447
AiBE 2 2,6-=% = T # 8 (2,6-di-tert-butylphenol) 4 &
K h(end cap)& L R E » FHRH 6Bk > HREHRN
BREBEANLGAHAIOEENTEEAAR LEERAR
BRAARBR BEMELERFHKECBERLGA 0.111 % o
AuZ2&o XADAT > EFH5H 52%-

OO
(>

(I111)

S AR ZEEFH LS TFEMW) A 4272000 % € F 39
% F E(Mn)& 278000 > 4 F & 4 35 L (Mw/Mn) % 1.54 >
BHEXABEBLBE(TA 453C AR B E(Td)A
423C - ML R4 R & ER LS HE Gilch route AT R
MR ARSI BREREEES RTFOEMAE AR
B BTREHNHNLS FE R ERLEY GayEEE

17
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AABrmEBRFIHERLEYCIAFUARERRYE 5 H UV
ERPLARSHw® 3BA T &4 FE Mw=400000 M i1
CHEAAHUEERE  RUBABRELEFAGEXYTE
BAEMmAE AAKS £ 430nm MEFRARK > ERRK
HAEHBALELE 498~492 2 M A BB A R A K H
BEAAFPREHLELASL MEAHFAETHRTZIRAL
Y AAB A ABEAT WESVWAERLEY G X
— % 4 4 (homopolymer) » AF#F X &K K& K& Kk 504nm £
PL % A # % # & 498nm 48 3 ,CIE B & % £&
X=0.271,Y=0592 &4 B - BN EL L& B EH TR 6V
BEA%EL 069CdA BERAEE S 256 Cd/m? > &»
DPn-PPVW B AZERXKE AR &Y - & Xray &
HETEE BRAIEELANGHIERL EHLARS
M B & % (amorphous) & # > BHE kR A G ER 2R
By XB L B E % DPn-PPV BB K NAREENR
(hexagonal packing) * # A eI B A F R R ¥ 8 -

R
% 4 ¥ — (DPOC10-PPV : DMeO-PPV=90:10)

#FH 0.3 % » 5.24mmol Z E B4 4H G # 0.019 3¢ -
0.06mmol = 1,4- % (% ¥ % )25-% ¥ & £ X
(1,4-bis(bromomerhyl)-2,5-dimrthoxybenzene) & # 50 & #
YERT ELABETAM4BAITAIIEAZ B KW AR
oy it hush G 0 B AR 0.78 X 0 6.99mmol 2 F = T &
SFBEMN 43 EFABARKT A%k BT > A FHBHBIEHFAL
HMRBEHRY » EEBTHRHE 24 R TABEZ 2,6-

18
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% % = T & & (2,6-di-tert-butylphenol)#% % K 3 A & t R
B BHEHE 6 B BREMNERZBAADS 10
REHFEABALR KEERBREBALABRER  BEW
HEBRARECEAMOAE 0125 R&H/AAV)HT > &
4B 54% -

TR ZFH Y TFEAINNS - HEFHLTEA
200423 HFE M IsE A 189 HBEABBE S 144.5
Cr#ERBEAA2C - LWELHARERIELLEH G A
IR 248 (BT E)S5-8TF AAX
(DMeO-PPV ¥ 2 ) £ % > £ % A i % k) 2 DMeO -PPV
ERT TRy RGEAHHE - AHE UV R PL Ao
Vi # SEBAT ERXARKMEH A 440nm M & KK 4
M ERAEHE 545 nm> BER 520 nm - FHAKHALERE
WA 5 Ao F 6A BBHRE 6B BAr - daNEANT
DMeO-PPV » & K& # & & & P4 &4 & & £ 500nm # 5 3|
T % %% 540nm- CIE B £ % X=0.389,Y=0.579 & &
B A& AV > B A & E i 14390cd/m® , & A % % & i 3|

19
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3.5cd/A > %5 DMeO-PPV &Y ¥ A » TH T F ey #H& % L
o EEFHTRANBHERLAN > AH4HBREETAHE
A& E -

X %4 =
% 4 # = (DPOC10-PPV : MEH-PPV=90:10)

# I 0.18 %> 0.3Immol Z E g/t 44 G & 0.014 % >
0.03mmol = 1,4-# (& F %£)-2-Q2-THATRAK)S-FaE
% [1,4-bis(bromomethyl)-2-(2-ethylhexoxy)-5- methoxybenzene
(MEH-PPV)|E# 50 EA %GR Y ERRARETRAMH
A1l EA2EKWEkp I ERFE > 5 FR 0.47
% 4.18mmol X F=TEHFEN 3 EF I LKW A%
oAU FARBREFALERERT » £ B TR 24
IR T ABEZ26-BE=TEBREARRELLR
B> BHFE 6L BREENERZBAEAANA 10
REHNTEABALR KEBRREBABRER BEH
LERARCERY S 0.075 4 RERP X(V)HTR > &
Y B 56%-
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BB ZEETH S TEA AT BEFHY
FE 5288947 y FESHEEA LS HBABEEA
146.5C » . Z2 M B E B 432.5C - m &L UV R PL L#E N
BAETEH wRALRESYRUAERLEMGAER A
- Fflz MEH-PPV £ 8 > THARAKEEZHBREREHN R
# KM% MEH-PPV i R BARARXZIHETTHE £
BEHBAXKS B, —FLSWBLEELERABAE AR A K o
ABEARKMEHL 444nm M B KK S 4 B B & BB 541
nm> ERS520nm- FEAHFAETERERA 2 o E 8AEH
g 8BEA T R4S A MEH-PPV# £ R LA
A EHEARB 6cd/A HEHETR AL SV EL R KK H
4 % #£ P13=548nm > CIE @& &2 {4 & X=0.431,Y=0.555 -

AGALHRE —SBAERIBHZIARIBEARHM
FAAHA RS BB LHREFARTRAZISCHKALTD RER
A THHERSESFRLUH I HEmEmE  FE
BHEH  HTES ERHRBAABNE - ZAME - BE
BAEFHREEES -

MR L  EARBFZIRET RS AT > EIF
ARABREAEBTRZEE - LBPALRALMETFREA
MK~ S - BUBRBEHTAZIHERLREH > 4
BROEENRAEAEZTHFEANEEAN -

Eo(EHXABERA]
CEEL
£ 1 H & &7 — BB &% OLED 2 # 2 #i b & H B -

21
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% 2B A AR — MR &M OLED 7o f 2 i & 4 B -
E3IBAABEATRE —2 UVARPLASE M GKEHE -
PAABEZ R ABEAABATKRI — I AHAERE KA
W B -

¥ SEAABATRA 2 UVRPLAZESHGKHE -
S 6ABZFBEARABTATKRF X AHAELETBRA
wh & B

¥ TEALABZHE®RF =2 UVRAPLAXIHGER -
AR ZEZEBEAATARHRS=ZIAHALERTRA
w4 B o

B A -

2 B 4 HHFER
6 ik 8 ZHAMR
12 14 14 EFHA%RE

16 TRAEHE 18 i
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