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¥ In order to improve the solubility and electron transport properties of the polymers, a new series of light
emitting poly(p—phenylenevinylene) containing the bulky alkyloxy phenyloxy substitutents and 1,3,4-oxadiazole
substitutent have been synthesized by Gilch polymerization method. The resulting polymers were soluble in
common organic solvents and forming the thin film without defect. Homo- and co-polymers showed the
maximum emission peak between 540 and 591 nm according to the various compositions of the comonomers with
single layer devices and the turn-on voltage is about 4~10 V. In order to improve the device performances and
tuning the emission colors, we copolymerized the monomer containing the 1,3,4-oxadiazole unit as a pendant
group with 1,4-bis(bromomethyl)-2-{2[(3,7-dimethyloctyl)oxy]phenoxy} benzene. The maximum luminance
and luminance efficiency of the present polymers were about 19500 cd/m2 and 21 cd/A.
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dimethylphenoxy)benzoateS 343}l hydrazine®} ¥F-&38}e] 4-(2,5-dimethylphenoxy)benzohydrazide® &<

&2 A9t 183 4-(3,7-dimethyloctyloxy)benzoyl chloride® 4-(2,5-dimethylphenoxy)benzohydrazide =
HES A AAM  2-{4-[(3,7-dimethyloctyDoxy]phenyl} -5-{4-(2,5-diemethylphenoxy)phenyl}-1,3,4-oxadiazole S
e - SOCI29F REGAIAA 1,3, 4-FAtTolE 112]7F =94 % TAE F48lth HTH o2 dAsEAd T 3ad
A @A S A sl7] 98l NBSSF BPOE AF8-3F9] BrominationA #AA &% <l &2 1,4-bis(bromomethyl)-
2-(2-(3,7-dimethylocthyloxy)phenyloxy)benzeneE 7| %3} A $AI At A F 7 dFA = Gilch 8 Ho = A
A TF I EAE sk o gk g 548 28] e T AE T35t ol 2 A A E dEA Q)
W3 E2E= Poly[2-{2-4'-(3,7-dimethyloctyloxy)phenyloxy}—1,4-phenylenevinylene], [DMOP-PPV],
Poly[2-{4-[5-(4-(3,7-dimethyloctyloxy)phenyl) -1,3,4-oxadiazole-2-yl | phenyloxy}-1,4-
phenylenevinylene], [C10PhOxa-PPV] % Poly[2-{4-[5-(4-(3,7-dimethyloctyloxy)phenyl)-1,3,4-oxadiazole—
2-yl]phenyloxy}-1,4-phenylenevinylene]-co-[2-{2-4'-(3,7-dimethyloctyloxy)phenyloxy}-1,4~
phenylenevinylene], [C10PhOxa-PPV-co-DMOP-PPV]e]t}. Oxa-PPV % DMOP-PPVY X]3t7] o=
alkyloxyphenyloxyE X&3}a1, 1 & ¢5-A|7]| &+ aliphatic alkoxy (R1) B+ branched alkoxy (R2)7} =1%o 9L
o g 1 ~ 209 &FAVIE EE3E Aol upEA s, 18] Al 1,3,4- SAEo}E X $7] = phenyl® phenyl Alo]
of =% A ol g EAe] A HE AR S Mw) > oF 19[4 607 H o]t}

o]g A& Folo] E WS £ ¢ FA|d o2 AHRAT 317] 9] AA]de] @y o] WET) sk H &= A2 ofY
A A4 1. 4-(2,5-dimethylphenoxy)benzoate (1)¢] A% (X 1a)

Magnetic stirrer bar7} 9+ 250 mL St~ 3 o) WZErS A X3 a1 2,5-dimethylphenol (16.7 g, 0.137 mol)¥ ethyl
4-fluorobenzoate (23 g, 0.137 mol)S 100 mL¢] N,N-Dimethylformamide (DMF)dl| =<¢It}, 18] 11 potassium tert-
butoxide (18.4 g, 0.164 mol)< A2 A H7}3k & 1500C A 10417 B¢k 98-S A PA) T irexg & ALow
WZEA 7] 31 o] S Ho whE T ES @S T diethyl ether® o8] ¥ &3t} F7] 81 S MgSO4 & AZFA| 7] 1L
ot T IASEVE GulE AASIL hexane¥ dichloromethane (1:1)& #7/fEviE A}83le] column
chromatography & 2|3} ¢F 68%2] & & 4-(2,5-dimethylphenoxy)benzoate (1)& g4 e 4= 2t}

1H NMR (CDCI3, 6ppm) : 1.34 - 1.41 (t,3H, CH3), 2.12, 2.30 (s, 6H, 2CH3 on aromatic ring), 4.29 - 4.40 (q, 2H,
-OCHZ2-), 6.79, 6.84 - 6.89, 6.92 - 6.96, 7.13 - 7.17, 7.96 - 8.00 (m, 7H, aromatic protons)

A A4 2. 4-(2,5-dimethylphenoxy)benzohydrazide (2)9] A% (X 1a)

Magnetic stirrer bar7} 9= 250 mL Z g}~ F ) W2 eSS A X8} 1 hydrazine monohydrate (26 g, 0.518 mol)< 30
mL o &80 ¢ & AA 4 194 T H 4-(2,5-dimethylphenoxy)benzoate (20 g, 0.074 mol)S 7} 3+ & 900Cd|
A o 17A1ZF WS A 21 HE, TLCE W& 320l A 4-(2,5-dimethylphenoxy)benzoate7} $713] glojx A& gl & v
Te=PEe Fo® ¥zt A7 ¥ methanoldl AAZ & AEAAE 3HFES n-hexane &2 o2 H A H ¥ 1¥
£ 3phd 4-(2,5-dimethylphenoxy)benzohydrazideE ¢F 75%%] 4= 944 4 U}

Ay
BN

1H NMR (CDCI3, 8ppm) : 2.12, 2.30 (s, 6H, 2CH3 on aromatic ring), 4.0 - 4.2 (b, 2H, NH2), 7.2 - 7.4 (b, 1H,
NH), 6.78, 6.84 - 6.96, 7.13 - 7.17, 7.65 = 7.72 (m, 7H, aromatic protons)

AAe 3. N-{4-[(3,7-dimethyloctyl)oxylbenzoyl}-4-(2,3-diemethylphenoxy) benzohydrazide (3)¢] AZ (=
1a)

Magnetic stirrer bar7} 9= 250 mL Z&t~30] WZ4ES A X311 4-(2,5-dimethylphenoxy)benzohydrazide (4.4
g, 0.017 mol¥} triethylamine (1.74 g, 0.017 moD< ¢ 50 mL9 dichloromethanee] =<9 % 4-(3,7-
dimethyloctyloxy)benzoyl chloride (5.1 g, 0.017 moD& %1 313] A&ttt} Wh-g-E3ES Aol A 4A13F &<t uyt &
59} dichloromethane 2.2 F=3F & 7| &= MgSO4 2 x5t o3 3 | ASEV| 2 S| S A AS. 21
I methanol® AAAELE 3dl1x ZAAELE n-hexanel® ozl W AHsA HW £33 N-{4-[(3,7-
dimethyloctyloxylbenzoyl}-4—-(2,3-diemethylphenoxy)benzohydrazide o] S AAS ok 97%2] =& E US4 ¢

o,
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1H NMR (CDCI3, §ppm) : 0.84 - 0.88(d, 6H, 2CH3) 0.92 - 0.95(d, 3H, CH3) 1.16 -1.85 (m, 10H, 4CH2, 2CH)
2.11, 2.30 (s, 6H, 2CH3 on aromatic ring), 3.98 - 4.05 (t, 2H, OCH2), 6.78 - 6.96, 7.12 - 7.16, 7.78 - 7.83 (m,
11H, aromatic protons), 9.35 - 9.48 (d, d, 2H, NH)

AAd 4. 2-{4-[(3,7-dimethyloctyl)oxy]phenyl}-5-{4-(2,5-diemethylphenoxy) phenyl}-1,3,4-oxadiazole
)9 A% (= 1a)

Magnetic stirrer bar7} 1+ 250 mL &&= W8S A X8l N-{4-[(3,7-dimethyloctyl)oxy]benzoyl}-4-
(2,3-diemethylphenoxy)benzohydrazide (4 g, 7.74 mmol)2 50 mL2| benzened] =¢lt}, 18]a SOCI2 (3.7 g,
30.98 mmol)S ¥ir 1200CoA 4A7F vk A 71tk TLCE N-{4-[(3,7-dimethyloctyl)oxy]benzoyl}-4-(2,3-
diemethylphenoxy)benzohydrazideo] EF WH3-3F AS &l & 202 YZhA| 7o 35 d7|2 2peFe] &ufof
SOCI2E A AL w23 &ES =/l ¥ A chloroforml & F&3 T}, AoA 7] &= MgSO4 = AZx9} o
H= s +#=43 2-{4-[(3,7-dimethyloctyl)oxy]phenyl}-5-{4-(2,5-diemethylphenoxy) phenyl}-1,3,4-
oxadiazoleS °F 95%9] &2 A& 4 Ut

1H NMR (CDCI13, §ppm) : 0.85 - 0.89(d, 6H, 2CH3) 0.94 - 0.97(d, 3H, CH3) 1.18 -1.88 (m, 10H, 4CH2, 2CH)
2.15, 2.31 (s, 6H, 2CH3 on aromatic ring), 4.03 - 4.10 (t, 2H, OCH2), 6.82, 6.93 - 7.03, 7.14-7.19, 8.01 - 8.08
(m, 11H, aromatic protons)

2Ad 5, 2-{4-[2,5-bis(bromomethyl)phenoxylphenyl-5-{4-[(3,7-dimethyloctyl) oxylphenyl}-1,3,4-
oxadiazole (5)9] A= (& 1a)

250 mL Zg~3o] 2-{4-[(3,7-dimethyloctyl)oxy]phenyl}-5-{4-(2,5-diemethylphenoxy) phenyl}-1,3,4-
oxadiazole (5.8 g, 11.6 mmol), N-bromosuccinimide (4.56 g, 25.6 mmol)3} A&%2] benzoyl peroxideE 100 mL2]
benzene &ujatell A RE-&S Atk Wh-g E3HES A A8 SFA7IAl B 4o 1Al succinimde”F A4 =™ TLC
2 FYUEAQ 2-{4-[(3,7-dimethyloctyl)oxylphenyl} -5-{4-(2,5-diemethylphenoxy)phenyl}-1,3,4-oxadiazole
o] g3 Hkg-gk AS glstar WAl % succinimide® o] #gtc}, 18] al REZES 570 ¥ il dichloromethane
02 & 3 MgSO42 711%9} o3} & column chromatography® n—hexane .2 283} A = &3 2-{4-[2,5-
bis(bromomethyl)phenoxy ]phenyl-5-{4-[(3,7-dimethyloctyDoxy]phenyl}-1,3,4-oxadiazoleS ¢F 41% &= A

2 % gk,

1H NMR (CDCI13, Sppm) : 0.84 - 0.88(d, 6H, 2CH3) 0.93 - 0.96(d, 3H, CH3) 1.17 -1.88 (m, 10H, 4CH2, 2CH)
4.06 - 4.12 (t, 2H, OCH2), 4.40, 4.54 (s, 4H, 2CH2Br on aromatic ring), 6.97 - 7.03, 7.11 - 7.21, 7.43 - 7.48,
8.01 - 8.14 (m, 11H, aromatic protons)

2 A4 6. 2-(2-Methoxyphenyloxy)—-1,4-dimethylbenzene (6)¢] A% (& 1b)

250mL Zef2=39] ZA F<4 KOH (8.98 g, 0.16 mol)2 ¥ 3l magnetic bar® 1 HF}AA o] 7|9 Guaiacol (20 g,
0.16 moD< %3] Wojrmgdr}, o] Nhg-2 g whgolmw Ao A 83t} Guaiacolo]l Eo17Hd Wkg=o] LA AH
7h ¥ ar Aol v g4 0w Wgtth. Guaiacols o Wil W WHE E¥ES oil batholl A 150CE 7FAsHH A 3~4 A[7F
R AT WS 3 RN ER dojAE BS A A Yl 150CoHA sl overnightdhtl, Z1 3ol potassium
o-methoxyphenoxide: o5& 3 AS @t} o 7|o] 2-bromo-p-xylene (20 ml, 0.15mol) ¥} Guaiacol H HW-&-of Zuj
2 CuZ &% Yol 200Col A mytat A refluxA 1tk 190C Aol A Wh-g-o] dojujar o1 el N3t Hadoz
W3} oF SAIZF HFS B St 5o W7belal B3} 9eFe] ether® FEIU FEE A2 F7] 98 4 MgSO4= A
Z, o3t S A AT o]FA AL MG vacuum distillation 3FA Y column chromatography (silicagel,
eluent: hexana/ ethyl acetate(10:1)) 2 A A 3c}h 8L 70% o] i +Z= 1H-NMRS E3) el g},

1H-NMR (CDCI3 ) : 2.25 (s, 6H, 2CH3 on aromatic ring), 3.9 (s, 3H, ~-OCH3 ), 6.6-7.2 (m, 7H, aromatic
protons).

2 A4 7. 2-(2-Hydroxyphenoxy)— 1,4-dimethylbenzene (7)¢] A% (& 1b)



%53 10-0510094

500mL Z2F2 79 &2 methylene chloride (250ml) ¥ AAlof 694 FAHHA & (23 g, 0.1moD)S #H 713t}
Ice batholl 4] OCE YA 7]a2 Y4 E-S A=) 3 & wwkA| 71t} o] 7]90] AICI3 (66 g, 0.5mol) & ¥ 3L S(CH3)2 (38.6 g,
0.62mol) & A A 3] 7 3 0CoANA 2417 A= wh-gA 0t} wkg-o] A% W A gaFe] NHACI 893 425 &2 1L
Hlo] Ao WH3E& Y=t} o] A S £ ether® FE3HY 7715 WobA 74 MgSO4= go] X, o3 5, & & A
7t o] E A dofRl whg E3E-S TLC(eluent: hexane/ethyl acetate (9:1) )& 2213} column chromatography
(silicagel, eluent: hexane/ethyl acetate (9:1))% BAE (2)5 AA Y. =8 95 % o] Fo|H +Z= 1H-NMRS &

SENE

1H-NMR (CDCI3 ) : 2.20, 2.25 (s, 6H, 2CH3 on aromatic ring), 5.7 (s, H, -OH ), 6.6-7.2 (m, 7H, aromatic
protons).

21 A4 8. 2-( 2-(8,7-Dimethylocthyl)oxy)phenyloxy-1,4-dimethylbenzene (8)9 A& (&= 1h)

500mL Z2}~ =0 &l E methylene chloride 250mlE 911 of 7)o AA] 7oA A3 3}3E (19.5 g, 0.09mol)
KOH (5.62 g, 0.1mol), 3,7-dimethylocthyl bromide (24.21 g, 0.11mol), & A2 KIE A 7}6F] reflux 3} A
24417 AT, o] Bbg= S =3} ether® FE a4 #7155 ol 7 MgSO045 BaL =z, o3 5 &j& & A
Ast). o] WS 558 A ¥ ZE7F 9 column chromatography (silica gel, eluent: hexane/ethyl acetate (10:1)E &
3l 2-(2-(3,7-dimethylocthyloxy)phenyloxy)-1,4-dimethylbenzeneS AA| gt} &8 70 % o] ol F+X= 1H-
NMR<E &3l &<l

1H-NMR (CDCI3 ) : 2.2, 2.25 (s, 6H, 2CH3 on aromatic ring), 0.8-1.6 (m, 19H, CH2CH(CH3)(CH2)3CH(CH3)2),
4.0 (¢, 2H, -OCH2-), 6.5-7.2 (m, 7H, aromatic protons).

A Ao 9, 1,4-Bis(bromomethyl)-2-(2-(3,7-dimethylocthyloxy) phenyloxy)benzene (9)¢] A% (= 1b)

500mL ZFek2~F0] &wl CCl4 200mliet 7 A Al 8ol A st &9 (22 g, 0.06mol) 7} 7 A A ZA] 2]
BPO (benzoyl peroxide) 28] 32 NBS (N-Bromosuccinimide) (25 g, 0.14mol)S ¥ 3L reflux st A ¢F 6A17F A= oL
HEAIZITE, o] wf A o] n A7} A= o] 21> NBS7F §k-g-31al A 7]+= succinimide©| o}, ¥hg - &5 o] 9}3}of o] &
A|AstAL &3 chloroform &% F&3th 52 A2 7] 84& 7 MgSO4® A%, o3 § Jxow s A7
3it), o] 2HE 5FH £35S column chromatography (silica gel, eluent: hexane/methylene chloride (4:1))< ©]
£3l 4 1,4-Bis(bromomethyl)-2-(2-(3,7-dimethylocthyloxy)phenyloxy)benzeneS A A3ttt 8 25 % A Lo

H 3x= 1H-NMRS &3] gelgit)

1H-NMR (CDCI3 ) : 0.8-1.6 (m, 19H, ~-CH2CH(CH3)(CH2)3CH(CH3)2), 4.0 (t, 2H, —-OCH2-), 4.35, 4.7 (s, 4H,
2CH2Br on aromatic ring), 6.6-7.4 (m, 7H, aromatic protons).

AAld 10, poly[2-{4-[5-(4-(8,7-dimethyloctyloxy)phenyl)-1,3,4-oxadiazole-2-yl] phenyloxy}-1,4-
phenylenevinylene ] (10)9] AY, Oxa-PPVY AZF (= 1c¢)

100mL T §-8& e+~ 3 5 magnetic bar® wyHFslHA ZHeka AAR $HRshs 1S 3 A Rhasto] Zekge 9l
S FES AASY. R0 AATE Fo AAd 5014 ¥4 H monomer (0.3 g, 0.46mmol)E ¥l A 4y A=
AFE 2H AL AAL 8 7)o &rjE F<4 toluenes 30mL A% €=t} 0ColA potassium tert—-butoxide
(1.OM/THF)E 2.73 mlE WA A syringe pumpE o] &84 302 &< A3 H7bstar Aol A 4 A3+ J = vt
FTEHEL-S AT D8R DA F3HA 7] 7] YA 2-{4-[5-(bromomethyl)-2-methylphenoxy ]phenyl} -

- {4-[(3,7-dimethyloctyl)oxy]phenyl} -1,3,4-oxadiazoles °F 0.5ml A% 2L oF 1A 7F A= thA] wdkA] It} =
kS 55 t}&F 2] methanolol] A A A A thimbleoll ¢35} methanol® Soxhletd}o] A &EAtEe] 2|9} BE4E
S A AT}, o] A& & thA] chloroform & Soxhletd] A A& A EAF &N HFH A7 & thA] 3+ methanolol] A3 =
A 713 o3t T AT o2 Axsle] HFo 1EAE =t 782 60% ©odel™ 2% 1H-NMRS 53 g2ldlt.

1H NMR (CDCI13, §): 0.72-1.80 (m, 19H, ~-CH2CH(CH3)(CH2)3CH(CH3)2), 3.90-4.12 (br, 2H, -~-OCH2), 6.55-
7.40, 7.80-8.15 (br, 13H, aromatic protons and vinylic protons).
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A Al 11. Poly[2-(2-(8,7-dimethylocthyloxy )phenyloxy)-1,4-phenylenevinylene] (11)¢] A¥, (DMOP-PPV)
9 Ax (= 14d)

100mL 538 Zo} A3 5 magnetic bar® WA A 7oty 4R dFe e AL 3 AE wrEE ] flaskdl] 9L
TES AAG 8] AAH T AA]d 9o AOHH A ¥ monomer (0.2 g, 0.39mmol)E ¥ thA] 74t d &
2 35FE 20 AL A3 8 of7]d &2 F<4= THF 30mL A% ¥+=t}. 0ColA potassium tert—butoxide (1.0M/

=
THF) 2.34mlE WHFFHA] syringe pumpE ©] 8314 30 &<t A3 Hrbsta A2 A 3AIZF A wHk & 3k
IS F3hA 7] 7] %’4’5117\1 4-(tert-butyl)benzyl bromide 0.5ml A% ¥ ¢F 1AIZF A X ThA
< th2] methanololl A AA|# A thimbleol ] 3}3} 31 methanol® Soxhletd}o] A —‘?—X}EkA &7
itﬂg‘r %—’F%E Zﬂ 13t} o] A4S ¥ thA] chloroform @ 2 Soxhletﬁﬁfﬂ 2 1A SAES FFAZ F A Sk
methanolol] A AA 7] o3} & AFo g Axste] HFo uEAS A=tk =82 60% ]’%O]Uﬂ TZ2E 1H-NMRS
&3l At

1H-NMR (CDCI3) : 0.8-1.8 (m, 19H, ~-CH2CH(CH3)(CH2)3CH(CH3)2), 3.95 (br, 2H, ~-OCH2-), 6.6-7.7 ( m, 9H,
aromatic protons® vinylic protons).

AAd  12. Poly[2-{4-[5-(4-(3,7-dimethyloctyloxy)phenyl)-1,3,4-oxadiazole-2-yl] phenyloxy}-1,4-
phenylenevinylene ]-co-[2-(2-(3,7-dimethylocthyloxy )phenyloxy)-1,4-phenylenevinylene ] (12)¢] AH, Oxa-
PPV-co-DMOP-PPV ¢ AZ (= le)

A 59} 9o A Al z=H @A (5)9F (10)S o] 74 &27d1] (90:10, 70:30, 50:50, 30:70, 10:90 mol %) & Z=43s
AA el AlAE THFoﬂ SAA (FFA TR 1 witk) THLEE A202 de 1 §AS wHkATHA
potassium tert-butoxide (1.0 M THF solution, monomer®l] 3] ¢ 6 @2)S syringe pumpS ©]-83to] 308 ¢ %
73] AsFA 71t} potassium tert—butoxided] o] 1.5 - 2.0 GHS doj7br] A Zsld gd o A =7} Frhehy 743k 3
FAS YehgZ] AlEsith A7) SRRl 3A1F Fok wwk & 3 whE7)o] 2-{4-[5-(bromomethyl)-2-
methylphenoxy]phenyl}-5- {4-[(3,7-dimethyloctyl)oxy]phenyl}-1,3,4-oxadiazoleS A% H7}&to] 1A]7F B
ek A AN SRR deko] wkeAS gldt) FEFES v methanol B isopropylalcohole] AR A A7
th Fojxl AE Soxhlet FA & o] &3to] AEAge] S| et ZufE A A $ methanolddl A7 Al7]31 A%
E 5 HT UG I LEAE Aotk (5E 70%). Do AL FAE A EAFS g o2 3.8~5.9x105
Aol tHEAE = 4.8~8.6 otk F29F 244 &= 1TH-NMRES 53] <1313t

1H NMR (CDCI3, §): 0.82-1.80 (m, 38H, ~CH2CH(CH3)(CH2)3CH(CH3)2), 3.90-4.12 (br, 2H, -OCHZ2), 3.80-
4.05 (br, 2H, ~-OCH2-) 6.55-7.75, 7.82-8.15 (m, 22H, aromatic protons and vinylic protons)

A Ao 13. Membrane FilterZ o] &3 ¥4 29y 2 u4¢%= FA|A4H

AAd 10, 11, 12914 6“45]01{ w3 1 8212l Oxa-PPV ¢ DMOP-PPV 18] 1 5% §A1¢1 Oxa-PPV-co-DMOP-
PPVE A %9 chloroformol] %<l ¥ SpectrumAte] polyvinylidene fluoride (PVDF) A} 2 2] membrane tubeo] ¥+
283 800 mL2] chloroforme] 4+ 1L &2 Hlo]Ad membrane tubeE ¥ ¥ magnetic bar® 1l HFS}H A ‘lF 7
A 2t AHES Wl s ARARY AEAE Al AT 12]31 membrane tube] A= HFAEARE THA
methanolol] A7 & ool ARE 3to] neEdty dFuiAs AL 5= 9}

A A e 14, #F 52 DE9 UV-visible, Photoluminescence (PL) 2HEH 54

< FE71H Hdd 23 ZYete] A s PG F, UV S5
t}. Oxa-PPV, DMOP-PPV 2} Oxa-PPV-co-DMOP-PPV 2] UV
&l U?E]r w9 Zpol= AR dubA o & 570 nmol| A LEFRET
308 nmol| A 1,3,4-oxadiazoleg] &3 %21 337} YE}t
q_xl w3 g%z}sﬂl— ] ]}\1 oxad1azole4 61—3]:0] 71— 303 nmA -l]ﬂ oﬂ}\] 71—/\6L0 01- 2= o]rjr HL.\J—ﬁ ‘ﬂz]. 71—71—4
UV Hd 55 345 7] g o 2 &t PL 15 548 2% Oxa-PPVe| -9 573 mnollA o] PL 339
542 nmol A shoulder’} #5% %3 DMOP-PPV+ 539nmolA ol PL 339} 520nmol A shoulder’} 7% At}

o,
==

ol
ol mln
r &

ﬂJO
f

A Ad 10, 11, 120014 A d w3 57—'?:1]'
¥ 3.9} Photolummescence(PL) AHEZHS
HAY &4 93+ 742 441, 303 nm, 454 nm
ij}?]@rﬁ o] &2 1,3,4-oxadiazole X|&7]7

T 1 oo
HIEN
o ox,

AU

a2
iﬁﬁ

1+

%%
ot
2
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_lé
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Oxa-PPV-co-DMOP-PPV F %3 A= Oxa-PPV Y] &&Fo] Z71gel ulgk DMOP-PPV e @52 o 23 33
Ao 2 o] =3tS o F gt a8l PL AFEZHO A 1,3,4-oxadiazole X 37| A WAl E 23 HApe 3
G= Ao g RE 1,3,4-oxadiazole X 3H7]0| A PPV 482 A0 2 34l o x| #o|7} dAeHS o 4=

b
¥ 4]

o J\

10},

%2,

AR o 15, A7 G2 A%

Al 10, 11, 1294 Alx¥ E3331382F Oxa-PPV, DMOP-PPV ¢} 353 &g a1 2Q1 Oxa-PPV-co-DMOP-PPV

£ o] &3t A7F AxE ALl Azt A7Eg A FRE A2Ed YER T A7) g Axp o] Az 2kAg
<2 ITO (indium-tin oxide)& &l 71¥ flo ZES T A= 7|H4S 7)5o] /‘ﬂﬂﬂ 5 ITO #8& #4334 4
(photoresist resign)$} | HEE o] &35lo] nA|7}F FA L o] &3to] AFLS FA3 & thA] 73Le] MASYTH F54
S BFEETOS 2H A A= SFad} Aol Hzh 59 ilﬂi WA F 2 o] T ol o] sl A
B Fe et oo A2 FAIEE A A A ARl E2E 3 (polythiophene) = ZEjotdd

(PAND), v}&2#] 8} A= polythiophene =491 PEDOTE A&FFU5 9= oF 100A2] FAZ ZE3 & 1100CNA
ok 108 %<t bakingd}itl. chlorobenzened] &siAA A ZH @WPuEz gHS FFFAS 9o ~AmE sl
baking A 2] Fell 213 Q& oA &ujE &3] A A i } kS FAAH G, A §NL 0.2 m dHE &
gt 2039 s on, 1A vt T = At e F spi es AP EN AFFA 24T F 9
o, WG Ez FAE oF 80~200 nm AxZolth 28] XJX]'E U9 = A= cathode A=A AlE AFF27]
(thermoevaporator)Z ©] &3l AT EE 4X10-6 torr ©]8t= A stAA Z2AA At F2A] w57 @ vlo
AL = crystal sensorE o] &3Fe] ZAEP L FHHAL 4 mro] i FEAYL AFAYL O E forward bias voltage

g AHgatec.

E‘
jm]
= O
[aS)
—

A Al 16. Electroluminescence (EL) 2 EH 54 9 A 7|33 54 H7}

AN 15004 AZs n82} A7|ggrio) =2 RE A7|HGEAS 5718ttt A2 ITO/PEDOT/Polymer/Al T
£9 G5q A7IAFLAEL L5 AFA vol o= 5AS Bt Oxa-PPV, DMOP-PPV e} &% ¢ 33 ariahsl
Oxa-PPV-co-DMOP-PPVI|A FEHALE 2 4 - 10V (A7)l A A ZE Ao Aol F71ste] ule} = 5H+= &
wkxpo] oko] Z7belal 21 A} current density® 7]8HFFA o R F7HHS < 4= 91l DMOP-PPV ] &7 %ol
Oxa-PPVe| F5dgRY @ A 24zt dg i xle] HOMO YA =9 o4 DMOP-PPV7} Jdl4d o2 Oxa-
PPV HOMO olU#] =B}t 2H7] ol ITO A=A Fao] F9o] AH o= §olatr] wioltt. s A
Oxa-PPV-co-DMOP-PPVA A= A2 -5 HOMO oA 27} Oxa-PPV e} H|S=817] wj o 5 Aol 4
23] FAMES o 4 vk 18 Al Oxa- PPVOﬂ’qL HAAR 3} H o] §-423F 1,3,4-oxadiazole X &7]7} =Y E O 2 A& A
LUMO %] v:ﬁg AR ST ATE TS oA "ok kA Al 59 g Al ol X] F9 EA EollA
1,3,4-oxadiazole &&Fo| &7}l wel 3532l Oxa-PPV-co-DMOP-PPV &} Oxa-PPVe -3 LUMO oy x =
A7t 43 S7Fek Al 7L A# Al cathodeo| Al HAHe] o] A dojupr whebs FHE A3 Axpe] 35 o] F
Al Fo] Wg g go] 343 TS Al 8%l & 4 ) Al 9o A &= Q17kE Akl digh WF 3 Ee] A7 E YER
Aok Ho g as 2 TY3 == oF 21.1 cd/A9F 19500 cd/m2o] tf.

A A4 17. MEH-PPV £} H] o

She) st = MEH-PPVE A0 4920 71 54 vimalsleh. Al 1054 A5 10 Ve 23073 573
g ~HEY EDolY A4 Jool A WFFE o 5 Utk BW 11& MEH-PPVE WP502 A3 459 47
S} Agkabe] ehehAl 2 hebal Tgdelth, FEAGE o 3V AmolA A4S AR 55L& 5 vk,

o) e AR EHS Fxrste] FAHoR Auny ohgn 2k el A AF ek vhe) o] g a s S
A AApEA TFALEAY] L v 2o S S -dAd AN dd) 400 AAgEEAS FEA717] A
1,3, 4-&AtolE X877 B9 E R E A7 A8t AAeeA B u RS Axss Aotk g SR
AmA o] ke 3 g ol e 24 e dASASA A87)7F mgE 2 (p-dd A d ) A S
zpoke] FFEAE AZst= otk ¢4 2,5-dimethylphenol¥} 4-fluoroethylbenzoateS WHg-AIAA 4-(2,5-

dimethylphenoxy)benzoateE 431l hydrazine¥ ¥H23}e] 4-(2,5-dimethylphenoxy)benzohydrazideE =&
&2 AT 18] 31 4-(8,7-dimethyloctyloxy)benzoyl chloride® 4-(2,5-dimethylphenoxy)benzohydrazide
‘é} SAAA  2-{4-[(3,7-dimethyloctyDoxy]lphenyl}-5-{4-(2,5-diemethylphenoxy)phenyl}-1,3,4-oxadiazole&
sk £ SOCI29 WA A A 1,3,4-FAH]obE 1] 7F B SHAl & P38kt A ed o2 dAxrdd dgad

e %
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A @A S A sl 98l NBSSF BPOE AF8-3F9] BrominationA AA &% <l ©@&A21 1,4-bis(bromomethyl)-
2-(2-(3,7-dimethylocthyloxy)phenyloxy)benzeneE 7| %3} A] §AI st A F o7 dFA = Gilch 8 Hoe = A
A gt E sl on el g 548 248 sl SR AE skl o2 A A dEAd
W3 E2E= Poly[2-{2-4'-(3,7-dimethyloctyloxy)phenyloxy}—1,4-phenylenevinylene], [DMOP-PPV],
Poly[2-{4-[5-(4-(3,7-dimethyloctyloxy)phenyl) -1,3,4-oxadiazole-2-ylphenyloxy}-1,4-
phenylenevinylene], [C10PhOxa-PPV] % Poly[2-{4-[5-(4-(3,7-dimethyloctyloxy)phenyl)-1,3,4-oxadiazole—
2-yl]phenyloxy}—-1,4-phenylenevinylene]-co-[2-{2-4'-(3,7-dimethyloctyloxy)phenyloxy}-1,4~
phenylenevinylene], [C10PhOxa-PPV-co-DMOP-PPV]o|t}. 71 S| A= alkyloxyphenyloxy®l] X]2t% R group<
aliphatic alkoxy (R1) X3 branched alkoxy [R2)7} E=4Fo] goen R1& (CH2)nCH3°]l® R2+
CH2(CH2)aCH(CH2)bCH3CH(CH3)2 °]™ at= 0~5, bi= 0~10, n& 0~202] A4=olth. 218 il 1,3,4~ FAIT]o}E X5
71+ phenyl®} phenyl Abolo] =& A} G320l v}, Wag iAo A FdEA EXE(Mw)-2 oF 17k A 607 F &=

olt}.
o]} AAl & Fsle] WS £ o FAHOR AHBAT 579 AAde] & o] Tt sk B = A2 ofY T,
21 A4 1. 4-(2,5-dimethylphenoxy)benzoate (1)9] A%

Magnetic stirrer bar7} = 250 mL =&2~3 0] WZAES A X311 2,5-dimethylphenol (16.7 g, 0.137 mol)¥} ethyl
4-fluorobenzoate (23 g, 0.137 mol)S 100 mL¢] N,N-Dimethylformamide (DMF)dl| =<¢It}, 18] 11 potassium tert-
butoxide (18.4 g, 0.164 mol)& A=o A H7}3F & 1500Ce A 10A17F 5o vkSS APA|7It) Hk-58 T Ao
WA 7)1 3 o] FHgro] vhg EFES Y-S T diethyl ether2 o8] H FE30h 7182 MgSO4 2 A7) 1L
o3 & FAZFUr|E &S A A hexaned} dichloromethane (1:1)& HA/W&wj& AFE3le] column
chromatography® 23} oF 68%2 =& = 4-(2,5-dimethylphenoxy)benzoate (1)< FA4 & 4 gl

1H NMR (CDCI13, 6ppm) : 1.34 - 1.41 (t,3H, CH3), 2.12, 2.30 (s, 6H, 2CH3 on aromatic ring), 4.29 - 4.40 (q, 2H,
-0OCH2-), 6.79, 6.84 - 6.89, 6.92 - 6.96, 7.13 - 7.17, 7.96 — 8.00 (m, 7H, aromatic protons)

2 A4 2. 4-(2,5-dimethylphenoxy)benzohydrazide (2)9] #|%

Magnetic stirrer bar7} 9= 250 mL Z #8270l W2hehS A 28131 hydrazine monohydrate (26 g, 0.518 mol)< 30
mL o &0 ¢ & AA 4 194 e H 4-(2,5-dimethylphenoxy)benzoate (20 g, 0.074 mol)S 7} 3t & 900Cd|
A 2k 17A1 7 ¥k A 71t} TLCRE WhE-2 859 A 4-(2,5-dimethylphenoxy)benzoate”7} &43] gloizl AL &<l & utb
SEES 2o Yzt A7l F methanolol]l AZAA ST ANAAE 31EES n-hexane o2 o8] W A2 & AFgAz
= & 4-(2,5-dimethylphenoxy)benzohydrazideZ ¢ 75%2] 42 95 4 Utk

Ay T

1H NMR (CDCI3, §ppm) : 2.12, 2.30 (s, 6H, 2CH3 on aromatic ring), 4.0 - 4.2 (b, 2H, NH2), 7.2 - 7.4 (b, 1H,
NH), 6.78, 6.84 - 6.96, 7.13 - 7.17, 7.65 - 7.72 (m, 7H, aromatic protons)

A A4 3. N-{4-[(3,7-dimethyloctyl)oxylbenzoyl}-4-(2,3-diemethylphenoxy) benzohydrazide (3)¢] A=

Magnetic stirrer bar?} & 250 mL &&= F 9 WZ4ES A X s}al 4-(2,5-dimethylphenoxy)benzohydrazide (4.4
g, 0.017 mol)¥} triethylamine (1.74 g, 0.017 moDS ¢ 50 mL9% dichloromethaneo] =9 ¥ 4-(3,7-
dimethyloctyloxy)benzoyl chloride (5.1 g, 0.017 moD& %1 3138] A&ttt} Wh-g-E3ES Aol A 4A13F &<t uyt &
ZF99 dichloromethane 2. & F%&3 & F7]8v= MgSO4 2 AZsta o3 & sld5ir| 2 )& A Ao 18
i methanol® AZAAL 311 ZAAL n-hexanelZ ozl W AHEA HA £33 N-{4-[(3,7-
dimethyloctyl)oxylbenzoyl}-4-(2,3-diemethylphenoxy)benzohydrazide®] M A& ¢k 97%2 82 9 =

.

1H NMR (CDCIl3, §ppm) : 0.84 - 0.88(d, 6H, 2CH3) 0.92 - 0.95(d, 3H, CH3) 1.16 -1.85 (m, 10H, 4CH2, 2CH)
2.11, 2.30 (s, 6H, 2CH3 on aromatic ring), 3.98 - 4.05 (t, 2H, OCH2), 6.78 - 6.96, 7.12 - 7.16, 7.78 - 7.83 (m,
11H, aromatic protons), 9.35 - 9.48 (d, d, 2H, NH)

A A 4. 2-{4-[(3,7-dimethyloctyl)oxylphenyl}-5-{4-(2,5-diemethylphenoxy) phenyl}-1,3,4-oxadiazole
D9 A=
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Magnetic stirrer bar7} 9+ 250 mL =230 Y2482L A X812 N-{4-[(3,7-dimethyloctyl)oxy]benzoyl}—4-
(2,3-diemethylphenoxy)benzohydrazide (4 g, 7.74 mmol)2 50 mL2| benzened] =¢lt}, 18]a SOCI2 (3.7 g,
30.98 mmol)& Y¥ir 1200CoA 4A17F wr-eA)7Ith, TLCE N-{4-[(3,7-dimethyloctyl)oxy]benzoyl}-4-(2,3-
diemethylphenoxy)benzohydrazideo] EF Wh3-3F A5 Sl & 202 YZHA 7|2 35072 2peFe] &ufo}
SOCI2E A At v &8-S FF4l Yal thA chloroform© 2 &3t} dojd #4718 v= MgSO4 2 A 59} o
H= s =53 2-{4-[(3,7-dimethyloctyloxy]phenyl}-5-{4-(2,5-diemethylphenoxy) phenyl}-1,3,4-
oxadiazole2 °F 95%9] &% 4& F ).

1H NMR (CDCI13, §ppm) : 0.85 - 0.89(d, 6H, 2CH3) 0.94 - 0.97(d, 3H, CH3) 1.18 -1.88 (m, 10H, 4CH2, 2CH)
2.15, 2.31 (s, 6H, 2CH3 on aromatic ring), 4.03 - 4.10 (t, 2H, OCH2), 6.82, 6.93 - 7.03, 7.14-7.19, 8.01 - 8.08
(m, 11H, aromatic protons)

Ao 5. 2-{4-[2,5-bis(bromomethyl)phenoxylphenyl-5-{4-[(3,7-dimethyloctyl) oxylphenyl}-1,3,4-
oxadiazole (5)¢] A%

250 mL Zg}~3Fo] 2-{4-[(3,7-dimethyloctyl)oxy]phenyl}-5-{4-(2,5-diemethylphenoxy) phenyl}-1,3,4-
oxadiazole (5.8 g, 11.6 mmol), N-bromosuccinimide (4.56 g, 25.6 mmol)¥} A%2] benzoyl peroxideZ 100 mL2]
benzene &ujatoll A RE-&& Atk Wh-g E3HES A A8 SFA7IAl B o] 1AQ succinimde”F A4 ¥ TLC
2 ZHEFe 2-{4-[(3,7-dimethyloctyl)oxylphenyl} -5-{4-(2,5-diemethylphenoxy)phenyl}-1,3,4-oxadiazole
o] gk 3] Hkg-gk FS glstar WAl £ succinimide® o] ¥gtc}, 1] al REZES 5ol ¥ il dichloromethane
02 F& 3 MgSO4E 1A% o3} & column chromatography® n—hexane &2 £8|8}A = £=53F 2-{4-[2,5-
bis(bromomethyl)phenoxy ]phenyl-5-{4-[(3,7-dimethyloctyl)oxylphenyl}-1,3,4-oxadiazole® 2 41% &%

2 % gk,

1H NMR (CDCI13, &ppm) : 0.84 - 0.88(d, 6H, 2CH3) 0.93 - 0.96(d, 3H, CH3) 1.17 -1.88 (m, 10H, 4CH2, 2CH)
4.06 - 4.12 (t, 2H, OCH2), 4.40, 4.54 (s, 4H, 2CH2Br on aromatic ring), 6.97 - 7.03, 7.11 - 7.21, 7.43 - 7.48,
8.01 - 8.14 (m, 11H, aromatic protons)

A A4 6. 2-(2-Methoxyphenyloxy)-1,4-dimethylbenzene (6)&] A%

250mL Zg}3e)] ZA H<4 KOH (8.98 g, 0.16 mol)S ¥ 3l magnetic bar® L HFSPA A o] 7o) Guaiacol (20 g,
0.16 moD< %3] Wojrmgdr}, o] Rhg-2 g whgolmw Ao A g3t} Guaiacolo]l Eo17Hd wkg=o] LA AH
7} 53 Aol ure g o = Wight}, Guaiacols o Wil YW WES E3FE-S oil batholl A 150CE 7FE3stH A 3~4 A[7E
aHF AT 98 T RAadL g dojxE B8 A A7) Y8 150Ce A 7Fekstel overnightdtth, 71 Fo) potassium
o-methoxyphenoxide+ o] 5§ 3M& Wt} oJ7]9 2-bromo-p-xylene (20 ml, 0.15mol)¥} Guaiacol & W-gof Znj
2 CuE &% 2o 200Co A urtalH A refluxA| 21Tl 190C A Lo A Hk-So] dojupar 1 el A3l H22o =
M3}, oF SAIZF HES & S5t ES WZbslal B3} o] ether® FE3L FE2E 92 F7] 98 4 MgSO4=2 A
Z, o3t S A AT o)A AL MG vacuum distillation 3FA Y column chromatography (silicagel,
eluent: hexana/ ethyl acetate(10:1)) &2 A A gt} =82 70% | F+Z= 1H-NMRS E3)] &3t}

1H-NMR (CDCI3 ) : 2.25 (s, 6H, 2CH3 on aromatic ring), 3.9 (s, 3H, -OCH3 ), 6.6-7.2 (m, 7H, aromatic
protons).

2 A4 7. 2-(2-Hydroxyphenoxy)— 1,4-dimethylbenzene (7)¢] A%

500mL Z2F2 79 &2 methylene chloride (250ml) ¥ AAl o 694 FAAHA & (23 g, 0.1moD)S #H 713t}
Ice batholl A4 OCZ YA 712 W4 ES A 3F & wwkA] 71, o] 7]l AICI3 (66 g, 0.5mol) & ¥ 3L S(CH3)2 (38.6 g,
0.62mol) & HA3] H7} 3 0Coll A 2A17F A= w3 A 71t} wkg-o] FA W AdaFe] NH4Cl 803 482 3& 1L
Hlo] A Mh-3ES Wt} o] A S &7 ether® FF381] f7]5S WolA| 74 MgS04S €o] 71z, o2t 5 &uj & A
At o] & A dojRl whg E3E-S TLC(eluent: hexane/ethyl acetate (9:1) )& 2213} column chromatography
(silicagel, eluent: hexane/ethyl acetate (9:1))2 A E (2)F AA B}, 8L 95 % o]Aoly F+%+= 1H-NMRES &
3l glgic).

_10_
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1H-NMR (CDCI3 ) : 2.20, 2.25 (s, 6H, 2CH3 on aromatic ring), 5.7 (s, H, -OH ), 6.6-7.2 (m, 7H, aromatic
protons).

21 A4 8. 2-( 2-(8,7-Dimethylocthyl)oxy)phenyloxy-1,4-dimethylbenzene (8)%] A%

500mL Z2}~ =0 & ulE methylene chloride 250mlE ¥ 11 of 7)o AA] 7oA A3 343E (19.5 g, 0.09mol) %}
KOH (5.62 g, 0.1mol), 3,7-dimethylocthyl bromide (24.21 g, 0.11mol), & A2 KIE A 7}6l reflux 3} A
24413 AT, o] Bbg= 3 =3} ether® FE a4 #F7]5 S ol 7 MgSO045 BaL =z, o3 5 &vj& & A
Ast). o] WS 558 Ay ZE7F 9 column chromatography (silica gel, eluent: hexane/ethyl acetate (10:1)E &
3l 2-(2-(3,7-dimethylocthyloxy)phenyloxy)-1,4-dimethylbenzeneS AA| gt} &8 70 % o] ol F+X= 1H-
NMR<E &3l &<l gt

1H-NMR (CDCI3 ) : 2.2, 2.25 (s, 6H, 2CH3 on aromatic ring), 0.8-1.6 (m, 19H, CH2CH(CH3)(CH2)3CH(CH3)2),
4.0 (¢, 2H, -OCH2-), 6.5-7.2 (m, 7H, aromatic protons).

A Ao 9, 1,4-Bis(bromomethyl)-2-(2-(3,7-dimethylocthyloxy) phenyloxy)benzene (9)¢] A%

500mL et~ &uf CCl4 200mlst &7 AA] 8ol e &4 (22 g, 0.06moD) ¥ ehv]Z 7fAI A=A Ao
BPO (benzoyl peroxide) 228 32 NBS (N-Bromosuccinimide) (25 g, 0.14mol)& ¥ il reflux st A ¢F 6A17F AE oL
A Z1T), o] w) 3 Ao w A7} A E ™ o] A& NBS7|F W3-8} al A 7] & succinimide©] t}. HF-8- & 8- M-S o] 3}3}o] o] &
A Al &7 chloroform 0.2 &3t 22 A2 7] €98 74 MgSO4= Ax, o3 & AFo = SulE A A
3t} o] 2HE 5FH £35S column chromatography (silica gel, eluent: hexane/methylene chloride (4:1))< ©]
£3l 4 1,4-Bis(bromomethyl)-2-(2-(3,7-dimethylocthyloxy)phenyloxy)benzeneS A A3ttt 8 25 % A Lo
™ %= IH-NMRE €3] 13t

1H-NMR (CDCI3 ) : 0.8-1.6 (m, 19H, ~-CH2CH(CH3)(CH2)3CH(CH3)2), 4.0 (t, 2H, —-OCH2-), 4.35, 4.7 (s, 4H,
2CH2Br on aromatic ring), 6.6-7.4 (m, 7H, aromatic protons).

AAld 10, poly[2-{4-[5-(4-(8,7-dimethyloctyloxy)phenyl)-1,3,4-oxadiazole-2-yl] phenyloxy}-1,4-
phenylenevinylene ] (10)¢] A¥, Oxa-PPVY A%

100mL %8 Z¢2=2 5 magnetic bar® wWRFSFHA ZHebat D4R Shidle 21 39 Ak vhste] Skl 9l
S FEES A A, Eo] AAE To A 5904 ¥4 H monomer (0.3 g, 0.46mmol)E ¥ thA] 7yt dAR
AFE 2H AL AAS 8 7)o &jE F<4 toluenes 30mL A% €=t} 0ColA potassium tert—-butoxide
(1.OM/THF)E 2.73 mlE WA A syringe pumps o] &34 302 &< A3 3] H7bstar Aol A 4 A3+ J = wwt
T ZFoheS 2AANT L D782 Bas F3A 77 YA 2-{4-[5-(bromomethyl)-2-methylphenoxy]phenyl} -
5- {4-[(3,7-dimethyloctyloxy]phenyl}-1,3,4-oxadiazole2 °F 0.5ml A= YL oF 1A 7F A= thA] wHkA] 1T} &=
SHIF-2- 55 U} 2] methanolol] A A A A thimbleo] ¢33} methanol® Soxhletd}o] A& 2|9} B4E
S A AT} o] A& & thA] chloroform© & Soxhletd] A H& 18R} &M HFA]71 & thA] 3+ methanolol] A3 =
A 713 o3t T AT o2 Axste] HFo 1EAE A=t 782 60% ©o/del™ 25 1H-NMRS 53 g2l glt}.

1H NMR (CDCI13, §): 0.72-1.80 (m, 19H, ~-CH2CH(CH3)(CH2)3CH(CH3)2), 3.90-4.12 (br, 2H, -~-OCH2), 6.55-
7.40, 7.80-8.15 (br, 13H, aromatic protons and vinylic protons).

A Al 11. Poly[2-(2-(83,7-dimethylocthyloxy )phenyloxy)-1,4-phenylenevinylene] (11)¢] A, (DMOP-PPV)
9 A=

100mL 588 Set5~-E magnetic bar= WHHePAA 7oty Ao w ghgshs AS 39 A% WHESko] flaskel &
FEZ A AT o]l AAR o AAd] 9ol 234 A H monomer (0.2 g, 0.39mmoD)E ¥ il thA] 7ty A4
2 EFE 22U AR AAE 08 7)o £uf2 F<4= THF 30mL F %= ¥t} 0Coll A potassium tert—butoxide (1.0M/
THF) 2.34mlE WAl syringe pumps ©]-831A4] 30% & A3 H7bstar A-2oA 3A7F 2wk & F§ntk
$S FANT L D EA DS F3A7]7] YA 4-(tert-butyl)benzyl bromide 0.5ml B = YL oF 1A]7F A= ThA
WHA 71T}, o] W &S t}EFe] methanololl A A A thimbleo] ¢33} methanol® Soxhletdle] A Ex}32] S-¢
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el EFES AAS o] g o
methanolol] A A A]7]31 of 7} & {1%2& Azste] HFo AEAE Oé%ﬂ}. FE&
3 gelgi).

1H-NMR (CDCI13) : 0.8-1.8 (m, 19H, ~-CH2CH(CH3)(CH2)3CH(CH3)2), 3.95 (br, 2H, -OCH2-), 6.6-7.7 ( m, 9H,
aromatic protons®} vinylic protons).

2Ald 12, Poly[2-{4-[5-(4-(3,7-dimethyloctyloxy)phenyl)-1,3,4-oxadiazole-2-yl] phenyloxy}-1,4-
phenylenevinylene ]-co-[2-(2-(3,7-dimethylocthyloxy )phenyloxy)-1,4-phenylenevinylene ] (12)9] A9, Oxa-
PPV-co-DMOP-PPV ¥ A%

AR e 59F 9ol A Az TEA (5)¢} (10)5 o & 7HA =24 1] (90:10, 70:30, 50:50, 30:70, 10:90 mol %)E x4 3}
wA G0l AAR THFRA EiAA (FFA F5: 1 wtdh) THLEE A202 g I §9& wikA7|dA
potassium terf-butoxide (1.0 M THF solution, monomerol] thsl oF 6 F&)S syringe pumpZE ©]-&3}o] 30& SoF A
73] A &FAI 1T}, potassium tert-butoxide @] ¥o] 1.5 - 2.0 F&F& Hol7b7] Al&std &9 A=7} F7tshe et &
FAE Uetl7] AFge A7) S olA 3AIRE b wwk 2 ot wkE7]e] 2-{4-[5-(bromomethyl)-2-
methylphenoxylphenyl}-5- {4-[(3,7-dimethyloctyDoxylphenyl}-1,3,4-oxadiazoles A% H7}ste] 1A17F &<t
WHE AJAA] @G BExF doke] vk Al S gldlth, S ETES 2] methanol B+ isopropylalcoholol] A& A A7
o fofxl A AE Soxhlet AR S o] &-38to] AE&AFe] Zelaum et ZujE A7 3 F- methanolell A Al7]1aL A%

T UG FSH ATAE etk (58 70%). DoR] aiEAe] FAE A EA g dlgA o2 3.8~5.9x105
L 4.8~8.6 Aot 729 24¥] = 1H-NMRS &3 153t

1H NMR (CDCI13, §): 0.82-1.80 (m, 38H, ~CH2CH(CH3)(CH2)3CH(CH3)2), 3.90-4.12 (br, 2H, -~-OCH2), 3.80-
4.05 (br, 2H, ~-OCH2-) 6.55-7.75, 7.82-8.15 (m, 22H, aromatic protons and vinylic protons)

A Al4] 13. Membrane Filter& o] &% A% dd) 4 3¢= FA|4H

A A1) 10, 11, 1290 4] GLHQO%Z‘_] w3 7 22191 Oxa-PPV e} DMOP-PPV 18] 3 &% %A 2 Oxa-PPV-co- DMOP—
PPVE A %9] chloroformol] ¥91 3 SpectrumAt2] polyvinylidene fluoride (PVDF) A 2 2] membrane tube©] ¥
283 800 mLY chloroforme] = 1L £39] H]o] Ao membrane tubeE ¥-2 ¥ magnetic bar® 1 HPO}‘ﬂH °k 7
d Ft ARG ““ﬂoﬂ oAl A Al aFEAE AAFTE 183 membrane tubedl v WFILEAE THA
methanolol] I AA7 & oJyel AZE dlo] ueE3E AFuiExS A& 4= 3

A A d 14, FFaER " E 9] UV-visible, Photoluminescence (PL) Z2FEZH EAJ

AAlel 10, 11, 12004 8 2 24 &

55 FE71# 9o 23 ZHS A dhEs FAdsk 3 UV
3 7.9} Photoluminescence(PL) ~FEHS co-

=43} Oxa- PPV DMOP-PPV ¢} Oxa-PPV-c
A &4 F A= 2h7)F 441, 303 nm, 454 nme} FAH]o whE = 2ol = A NE AukA o 2 570 nmow UrE} s4=3
AR 3 H o] =& 1,3,4-oxadiazole X &7]7}F =45 ¢ oF 308 nmoﬂ/ﬂ 1,3,4-oxadiazole®] EA A<l ¥ 77} VE}
=] 7k 3%% doll A oxadiazole®] &gFo] 7+A 3 o] e} 303 nme] =3 FA| 74T o ¢ gy HP R} 77t
UV Hd &5 348 o7] JMOE slo] PL A9 EHS =43 A3 Oxa-PPVY 4% 573 mnoﬂfﬂ Ay PL ¥ 39}
542 nmoll A shoulderﬂ- =593 DMOP-PPVE 539nmel A ) PL 339} 520nmo1w shoulderﬂ 4= AT}
Oxa-PPV-co-DMOP-PPV &% §4l= Oxa-PPVe] #e] S7hgte] e} DMOP-PPV S| w55o] Ao g s amrhie
Aago 2 o]EdS o S 9ttt 181 PL A EHo| A 1,3,4-oxadiazole X E7] ol A ‘j“§51 g AL BET R
&= Ao 7 HE 1,3,4-oxadiazole X $H7]o| A PPV @izl 402 g3l o yA] Ao|7} whAyghs & 4= ).

oZi _!%
ol

T

A e 15, A71dF a7 A F

A A d) 10, 11, 12914 A ZH w3182} Oxa-PPV, DMOP-PPV ¢} #5¢ w315 22 Oxa-PPV-co-DMOP-PPV
£ o]&ste] A7 AxE AlAsklnh At E AT gAY F2E A2k e AT A7 EgaApe] Al =g
£ ITO (indium-tin oxide)E & 713 o] ZE3 T A= 7]9E 7]3Lo] /H]Xg} 3 OITO §328 7434 4X
(photoresist resign) ¢t A HEE o] &ste] w7ty 4S5 o] &ste] A=S AT 5 vhAl 74%ke] AlAsteltt. 54
F BFEETOS 2H A3 A= WFada; Adel H2h 58 18]l SR, A2 ] # 3ol o e A
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B G weth oo A2 AR S A ] flaiA A=A LAl polythiophene F+%=A4¢1 PEDOTE A&+
Z= 937 2 10049 FAE IHI F 1100CH A oF 108 =<t bakin fv‘}oﬂ‘:} chlorobenzeneol| &sjAA A28 &3
A GNE AFFUT ol 22U FY AL baking A 2] Fofl 1F 22 oA §ullE b d] A At aidA) wheks
AT, A &N 0.2 m DE 2 et 21 FH 313 of’i A AF e FA = St AE 890 9] 5 =9} spin
rates AT OB AFHA 24T 5 ok EF A FA = 9 80~200 nm otk 1 al AAE FYE A

£ cathode A=l AlS &5 27] (thermoevaporator)E o] &3] ZAFEE 4X10-6 torr ©| 32 FX|3HHA Z2FA]
A FAstth T2 A © weo] S = crystal sensorg 0] 85 A HH WAL 4 mio] il FE AL
= ¢t o & forward bias voltageE A28} T}

2 A4 16. Electroluminescence (EL) 2HEH =4 9 A7)|Fst EA Hr}

e 15004 Al 2Heh iz d7|dgriol L =2 R Y Hrd 54 Hrlekltt Al#E ITO/PEDOT/Polymer/Al 7
Zo d=8 A7|EFAAEL 5 A3 A0l tlo|o = EAS E?}‘:} Oxa-PPV, DMOP-PPV ¢} %3 w33 H719]
Oxa-PPV-co-DMOP-PPV A &AL 2F 4 - 10 V (A7=)ol A A 2= o Aol S71ghe] upe) 9=+ &
Wkzle] ¢ko] Z7}star 1 AF current densitye 7|stEFA o R E7HHS & 4 AT DMOP-PPV e &5 Sto]
Oxa-PPVe] F-Edtitt w2 RS Zhzhe] Wi ate] HOMO olyU A #9914 DMOP-PPV7} e % 0= Oxa-
PPVe] HOMO elyA] #9Ht} 7] wfjitol] ITO A=A A2 FYho] FlHor &olstr] wjtoltt. a5 AI
Oxa-PPV-co-DMOP-PPVolA+= 52 79 HOMO oy A 27} Oxa-PPV e} H])5=23}17] W&ol -5 <to] A
33 frArS & o dvh 18] Al Oxa-PPVolA = HAz s o] 923 1,3,4-oxadiazole 2| 37]7} =9 0. & Q134
LUMO ©fl %] v:ﬁ—é’ A STHAATE 9SSl "ok kA A 5] WF A} oy A] £=9 =24 EA
1,3,4-oxadiazole &&Fo| Z7}&ol wel 53¢l Oxa-PPV-co-DMOP-PPV &} Oxa-PPVe -3 LUMO oA =
A7} 73l 17}3} 3 71 A3 Al cathodeol| Al Zd=Fe] o] FA dojupm mpepa Fd F2 Ao #3& o F
Al Eo] EFa ] T A% T7E Al 8o A & 4 ATh Al 9= A= 17FE st dig g3 e A7 E YER
Ak FH o) H—;Jal & 2 3 e oF 21,1 ¢d/ASF 19500 cd/m20] T}

A A4 17. MEH-PPV £} B] o

Sh2) st = MEH-PPVE A0 4921 713 54 vimalsley. Al 1054 A5k 10 Ve 23073 573
sk b ~H9EY (ED)olw A4 oA w3ghs & 4 9t &H 112 MEH-PPVE @335 o2 ARESE 499 A
o} Agtute] A E Ve Tgelth, TE AL oF 3V AmelA A AR 58S & 4 Atk

(57) B¢ H 9]
AT 1L
s17] 8teha] 19] RbR a9 S zi= S EIdAnd DA A7) g g A

g‘tz‘ﬂ—)\] 1

R,
N
R” t-x

(55 *—1 Lol A RS taA 7] 2 A ghe Malae] 2 8« @AY A e wadel e 27 49 1,3 4-9 AT ol

<7

;1 N-N

rlet

=
=

m

ke A

710]aL, R"2 &A1 7] 2 A2k sd 7] olH, xi= 0.1 ~ 1.0 Abol 9] fleje] s=olt})
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3T 2.
Al 17l ghelAl,

A7 xE0.1 ~ 0.9 8¢ RS EAo= g= Z@Eiddndd)A A7) &3 a8}

A3 3.
Al 18] 1o A,

) Re] A8 A e 2 g

A WAlae] = 2 AR Eoke] 7] 3k 19 EZR|(GE AR I)A A7) g
AR Faef AdH = HEd A

Ida)A 7] &g st
AT 4.
Al 3%l 1o1A,

27 S HE Ak ARl AS SA R ske S ddvdd) A A7) g @At

3T 5.

Al 1%l 3Lof A,

0y

O ® A 1~ 209 A e S5

o
ne
1
>,
N
ﬂllﬂl
==
]
ol
o
rir

F71 R'e] &=A7]9F A7) RS A7 = 42 59
2 ddn)dd) A A7) v a iz}

AT 6.

Al 58kl 9lo A,

71 AFA7NE 3 T-HHESEEAIE 2k S DA A7) g A At

AT,
Al 17l ghelAl,

]_

ofs
rir
i

71 Z AN I A A7) g el A b EA2 10,000 ~ 600,0009] M AS SH o=
AR DA A7) LF At

3T 8.

el

YA 18 WA T A 7F F o= 3 GO FAGIAN DA A7) Y DRAS BFF] £FE A

g At

AT 0.
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ol 31ofA,
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4T% 10.

ol 3101,
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== 0-DMOP-PPV
—o— 9:1(c-DMOP : Oxa)|
— ——T7:3
g —6—- 8 5
2 g
K] —9— Oxa-PhPPV
£
o
[
@
N
®
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S
z
400 so00 600 kL aoo
Wavelength [nm]
L=W5
Vacuum level ((unit : eV )
Ca
2.89
3.08 3.06
3,14 313 —=230
3.20 3.21
Al
0-DMOP Oxa 43
PPV 90 :10 70: 30 50 : 50 30:70 10 : 90
o PhPPV
4.7 PEDOT (2.416V) (2.41eV) (2.37eV) (2.35eV) {(2.34eV) (2.36eV) (2.36eV)
5.0
5.43 5.44
— 549 — 8.48 -
5.55 5.56 557
=96
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Efficiency (cd/A)
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Current Density (mA/cm?)
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