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(C1-C20)&=A17kRd, (C1-C20) A 7FR I (C1-C200 24, (C1-C20) & 7HE A (C1-C20) 24T, (C1-C20) E3HA]

]
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Boulbgol A AAdo] wE 3] 12 FAEE S5 o3 fxAld 2o, EAE AV R WA R = 47
EgHoR F4, (C(1-C10)€Z, (C1-C10)&2L¢A, (C1-C10)L=A], (C1-C10)LA7tHd, (C1-C10) L&A 711
9, (C1-C10) L7 E(C1-C10) 22, (C1-C10) LA 7RI (C1-C10)2=A], (C1-C10) LA 7FR. I (C1-C10) L2,
(C1-C10) LA ZFF (C1-C10)LFA], (C3-C200AZF22Z . (C6-C20)oF T+ (C3-C20)de|ZolHY 4= glo
W, Bt EAE R WA R = 47 5HH02 4, (C1-)LZ, (C(1-C)E=RLZ T (C1-C8) LA,
Rs A Ry & 27 Eg#o=w (C1-08)¢A7tnd, (C1-C8) LA 7tud, (C1-C3) L7t d(C1-C8)e4, (Cl-
C8) A AFFR I (C1-C8) &=A], (C1-C8) L= A1 7RI (C1-C8) &, (C1-C8) LAt Y (C1-C8) =AY 5= 9lt}.

2 oune] me Feld oRA FEAL VTUU/E olgse] oWl 22AE A48 TRE M, Bed
Fxol o3} olF AGE f7] WA 2 BHFNA Feld oA KEA) HFF FARTADA A% 4
A JRL FEE 5 gom, AAFAY mEA Amste Bl FHE + dne S AL S
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woagel o AAde] e 37] B o FA FEAL AHom RS, AR o BEA $5E ZHolA]
A7) 58 29 Ry B R £ A7 SRAL (C1-C10)%=Ao]m, Ry @ Ry & 247 SRALZ (C1-010)22

gt e EFY9 oA FEAE FEFF THol Ry 5% SHddA Ax (60 T C709] EHAL & 3L
o, 7] Erfol the SHEE Eoly] Y3 SdelM nd 1 WA 59 AFd F k.

A FEAL L0 AUA F97F Fob o2 AET 7] A4 &
1 wg mgAeE o) FreRE ddHs S oA §
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[s}sh4] 2]

(7] sheba] 2 WA sheba] 4914,
AE 060, €70, C72, C76, C78 = (849 Zelleln;

Riu % R &

N

7t HEYA oz (C1-020)€Z T (C1-C20)E=FAl ol
Ris 2 Ry = 242 S@3 o=z (C1-020)LZoln;

n 1 WA 99] Aolnt. ]

Hodgo] A A mE 4] ek 22 FAIEE Y3 oA FEAE Axste dAlE d7IgelA #
718l BFReflux)dtoll Al F8E 5 Ao, gk ALEHE f718me B4R 5 WA 10 T ¥ &
SRl FEE Aol vttt 7] 2R ARl dd2E 100 WA 150 T oA F3E F
Aot o]e FHHE AL ofyrt.

271 718 E FEAE il derE, dghe, ZEaE
R, ixyEY, HEslo|lm2yzdd, g7y, s oA

A, -WEy=zad, -Z2zuzgd, dd; 07 o|Fo]A Lo TBE
Cold, ek Zeld oAl frEAel g 2 SeE

A, BT,
Um0 EFEY Ak

B owe 4Ee Ted o FA REAF FHE 471 A4 24F ATV

oyl o AAele] thE §7] A 2 FAHEAA, FUNTEAA 2, folMRY, BE f173

2~
o = [} ) —
AL = den, wEAsiAs F7IHEdA] Be F7IHERALEHL Qv

X717 371438 A X (organic photovoltaic device)E thS3 o] A== 4 AU},

FE 71(110), ATAS(120), ¥MHAF(130), FHE3Z(140) 2 A2-d=F(150)0] HFH F+25 2He
ok FAWES(140) 3 A2AF(150) Abololl AR AES, HAF AAF 52 JFEE 299 X(optical space)T
[
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e
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ek o] E(PET), EE|olgdUZ g o]E(PEN), == F=(PP),
o]

Zglolu|=(Pl), EgoMEdARZTRO =(TAC) 5 X33tE Zelagy 2o By 242 AxE 4 9o, b
A

A7) ANAF200e 28, 20a8 Bo) PHE Agstel £ B4 37 /1911009 dH] EE5A
U ouE gue mggeny FgNE A6t ALAF(12008 dmEw JFehs PRomA Faeh A
AFB0)9) Mstel D57 e BARA FHA L SRS 2E o] Bho] g 5 e, oy
PN
T
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[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]
[0109]

[0110]

[0111]

lout, 1108 AHgahs Alo] uhe s,

A7) AAF(12009] AFE WHAFA30)0] A Fo] A¥mE Fo WS Foe] mgHEY, B ougs @
s 4N SA ) E LGl AToIFES T

oJMe ddd Z(&HHA dyxdelE)R =% E(3,
Z

=

S, A7) M F(130) 9 AFolle 23 38 59 WHo R E9ld W (140)0] AT HEH, AEAY 1
A} Bk 12 gAEE Zed oA FEAZE 1:0.5 WA 1:49] FEHE wjgEo] v FHELES A
&3 Utk o)¢ Zo] wigtE FHWE EAE o A fU)Eu FE 27FA] o)) H[He] Aolg f7]8wH)
of A%l &NE AW T WHOR oF 80 m o FAY FHHUIZT(140)02 =gy, FHAWAES
S s e g Ao HEg"E £ glon, HFAQ ddEE ~F(spin) Y, IIH
(pipetting), E#le]=(blade)3®, ®H(bar) T ZZ(rod) F®, E(roll) IF®, =X ol(spray) ZW, #
H(curtain) @8, H(dip) Z¥, ZZ(flow) =¥, F7H(comma)Z¥, &Fdol(slot die) ¥, T23:A
(dispensing), HolZ =¥, Zehrlop(nle]az), S84, =5 Y E= Al T Sy, & g
w2 Feld oFA FEAE F7IE&me ue & =rt st 2% =Y woled E(roll) IHW, =F
Y EE JIA Y Fo gy &9 FAgo] rhed FES Rt

w3, 7] A2AZ(150) S FAMBZ(140)0] =Q® AElA ok 10 torr olate] WTEAA GEuE So
% E4S 100 WA 200 mz FF G FES T o2 E97]d A ¢F 150 TollA] oF 103 o] $AHHE
o ZH, FANIT(140)9 e AFE 7 U, 7] A2AF(150) 0.2 AMgE F e EAEeE w5, ¢
Frlg, 8, & EE 289 ¥e, ZHE/4FVE 3E, tis/S 3E, 4FE/EE g 52 X¥st
o, s A s gRnE, e dFuE/2d 359 ¢ A

o

s, B owme A olstel FAsl dudTh. ©, s AAdE Bouge dAss 29 B, 2wy
o Vgl s71e] AAelel elste] BHE AL ohuh,

[AAlel 1] Coo Ze /M o] A F=Ae] 4

oA 1. 2,5-dimethoxyterephthalaldehyde ¢ A

OMe OMe
B
¥ n-Buli / THF £Ho
—_—
Br DMF/-78°C-rt OHC
OMe OMe

1,4-Dibromo-2,5-dimethoxybenzene (2.0 g, 6.76 mmol)< THF 35 mLoll 591 &Mef], 1.6 M BuLiS -78 TeolA
HAA3] Arierdn. wbg 898 78 CTollA] 2 A7 ek wRkdk & DMF(2.8 mL, 33.7 mmol)S A 7}3}gich. wF
S SAS A2(20 TINA 15 AIZF FoF wuksit), Wkg E3Eo] 2 N HCl 20 nL& A3 "ojrmg|ar wnks)

At AR uAE 729 A7 5 7A%se] 2,5-dimethoxyterephthalaldehyde 267 mg (30 %)< Llth.
MS(LC): m/z 195.2 (M)

1H—NMR(CDCIE,, 300MHz): & 10.50 (s, 2H), 7.46 (s, 2H), 3.94 (s, 6H).
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WA 2. Coo ZR oA =9 &4

OHC &

€60 (1.1 g, 1.54 mmol)< chlorobenzene 680 mLol o] AA 725 FZ % 2-((6-methoxy-6-
oxohexyl)amino)acetic acid (854 mg, 4.20 mmol), 2,5-dimethoxyterephthalaldehyde (130 mg, 0.70 mmol)<
F7reler. dbE EFES 135 CollA 16 AIZF st {3 F wkg 8§98 FE3Y silica column
chromatography (CHCls:Acetonitrile = 20:0.1)< o]&, #2284 5F3lod I 35HES CHCl; 9F MeOHZE A
AAQsA ddte Zeldll oA stEE (Al 1) 118 mg (4 %)= ATt

MS (MALDI): m/z 1934.208 (M+), 719.944 (C60).

1H—NMR(CDC13, 300MHz): & 7.62 (s, 2H), 5.64 (s, 2H), 5.02 (d, J=9.3Hz, 2H), 3.74 (s, 6H), 3.63 (s,
6H), 3.06-2.91 (m, 2H), 2.57-2.41 (m, 2H), 2.30 (t, J=10.1Hz, 4H), 1.95-1.59 (m, 12H).

ISC—NMR(CDClg, 300MHz): & 173.90, 156.96, 154.77, 154.55, 154.06, 153.06, 147.36, 147.31, 146.70,

146.62, 146.33, 146.28, 146.23, 146.20, 146.11, 146.08, 146.02, 145.99, 145.75, 145.63, 145.59,
145.39, 145.35, 145.29, 145.21, 145.13, 144.65, 144.60, 144.46, 144.44, 143.16, 143.07, 142.75,
142.70, 142.62, 142.41, 142.36, 142.24, 142.20, 142.17, 142.04, 142.01, 141.82, 141.77, 141.64,
141.56, 140.26, 140.18, 139.45, 139.29, 136.39, 136.31, 136.14, 134.86, 126.50, 113.51, 76.06, 74.23,
69.19, 66.69, 56.26, 52.94, 51.55, 34.09, 28.09, 27.40, 25.10.

[AAle 2] Coo Ze/ o] A F=Ae] A

@A 1. 1,4-dibromo-2,5-bis(hexyloxy)benzene 2]

i)
oX,

OH OCgHyz
Br 1-Bromohexane B
g K,CO, t
—_—l—
Br DMF/ 60°C Br
OH OCgHys

2,5-dibromohydroquinone (10.0 g, 37.32 mmol)S DMF 50 mLol|l ¢l &Mo|] Potassium carbonate (51.6 g,
373.28 mmol), 1-Bromohexane (13.0 mL, 93.32 mmol)& 23l 130 ColA 16 At F<F wwkstgich. vkg &3t

E% ethyl acetate 9 FHFFZE A} ¥ F715S £, NgSO,E FES AASI2 5522 F, silica

column chromatography (Hex)< ©]&3}lo] 1,4-dibromo-2,5-bis(hexyloxy)benzene 8.0 g (50 %)& LAT}.

EI-NS: m/z 434 (M)
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1H—Nl\/[R(CDClg, 300MHz): & 7.08 (s, 2H), 3.94 (t, J=6.5Hz, 4H), 1.79 (q, J=9.2Hz, 4H), 1.60-1.21 (m,
12H), 0.90 (t, J=6.9Hz, 6H).

OCeHya OCeH 1
£ n-BuLi/ THF s
G DMF/-78°Crt  OHC
OCgH 45 OCeH4g

1,4-dibromo-2,5-bis(hexyloxy)benzene (3.0 g, 6.88 mmol)< THF 40 mLoll =<1 &<o] 1.6 M BuLi (22 mL,
34.39 mmol)& -78 TollA HH3] H7pslsict. whg &4E 78 CTollA 3 A|ZF Fek awk A7l
mL, 34.49 mmol)& A7} aATh. 30 & Foll whE &AE A4 15 AZHE wRkETE. WS EFE] 2 N
HCl 20 mLle HH3] dgojmgm  mwste] A zAE #AY oy F il

bis(hexyloxy)terephthalaldehyde 389 mg (17 %)& A},
EI-NS: m/z 334 (M)

'H-NMR (CDC13, 300MHz): & 10.54 (s, 2H), 7.45 (s, 2H), 4.10 (t, J=6.5Hz, 4H), 1.85 (q, J=9.3Hz, 4H),
1.57-1.25 (m, 12H), 0.92 (t, J=6.9Hz, 6H)

A 3. Co ZR oA =9 E4

OCgHqz
CHO Ceo

OHC o

OCgH4z “OMHVCOZH

L

(60 (1.2 g, 1.64 mmol)< chlorobenzene 700 mLol| =] AL 7txE FHSAA Wik & 2-((4-methoxy—4-
oxobutyl)amino)acetic acid (786 mg, 4.48 mmol), 2,5-bis(hexyloxy)terephthalaldehyde (250 mg, 0.75

mol)& H7Ieich. Wb ERES 135 TolA 16 Al #FF3F F wkg £9& FF3t9 silica column
chromatography (CHCl;)S o]&3le ®El&|lA FFad. 42 3dES CHCl; oF MeOHZ A AAA Z=A

olgtA] 3}etE (A Ao 2) 550 mg (20 %) S AAL}.
NS (MALDD): m/z 2018.274 (M), 719.958 (C60).

1H—Nl\/lR(CDCl;;, 300MHz): & 7.58 (s, 2H), 5.68 (s, 2H), 5.12 (d, J=9.3Hz, 2H), 4.42 (s, 1H), 4.23-4.08

(m, 5H), 3.77 (s, 6H), 3.54 (q, J=7.4Hz, 2H), 3.31 (q, J=14.2Hz, 2H), 2.89-2.57 (m, 6H), 2.45-2.15 (m,
4H), 1.62-1.46 (m, 4H), 1.42-1.17 (m, 14H), 0.86 (t, J=6.6Hz, 6H).

ISC—NMR(CDCI;;, 300MHz): & 173.93, 156.77, 154.78, 154.23, 153.92, 152.30, 147.23, 146.64, 146.27,
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146.23, 146.20, 146.15, 146.09, 146.04, 145.86, 145.58, 145.54, 145.50, 145.28, 145.16, 145.02,
144.83, 144.61, 144.45, 144.40, 144.35, 143.12, 143.04, 142.94, 142.65, 142.62, 142.50, 142.24,
142.21, 142.17, 142.12, 142.06, 141.87, 141.74, 141.67, 141.43, 141.01, 140.18, 140.13, 140.05,
139.46, 136.29, 136.05, 134.68, 126.11, 114.09, 75.82, 74.31, 69.03, 67.86, 66.47, 52.85, 51.73,
32.44, 31.81, 29.77, 29.25, 25.80, 23.66, 22.74, 14.26.

[AAlel 3] Coo =7 o] A FE=Ale] A4

OCgHy3
CHO Cso
OHC 0 a
OCeH “G‘J\/\/\JN

60 (710 mg, 0.99 mmol)<S chlorobenzene 450 mLoll o A 7}A~E ZXst wykek & 2-((6-methoxy-6-
oxohexyl)amino)acetic acid (546 mg, 2.69 mmol), AAd 29 w@A2 A FAdIF 2,5-
bis(hexyloxy)terephthalaldehyde (150 mg, 0.45 mmol)S #7}sliTh. Wk-s E3HES 135 CollA 16 A7+ 37+
gk & F53to] silica column chromatography (CHCl;)& ©]-83ke Z&3taitt. w8ld g3tES CHCl; <F MeOH

2 AdAsA Zd oA shehE (Al 3) 372 mg (18 %) ATt
MS (MALDD): m/z 2074.388 (), 719.974 (C60).

1H—NMR(CDClg, 300MHz): & 7.58 (s, 2H), 5.65 (s, 2H), 5.05 (d, J=9.5Hz, 2H), 4.12 (q, J=10.3Hz, 4H),

3.71 (s, 6H), 3.55 (q, J=10.8Hz, 2H), 3.32 (q, J=14.6Hz, 2H), 2.69-2.40 (m, 6H), 2.16-1.72 (m, 10H),
1.69-1.48 (m, 6H), 1.43-1.12 (m, 12H), 0.86 (t, J=6.3Hz, 6H).

BC‘NMR(CDClg, 300MHz): & 174.15, 156.92, 154.91, 154.35, 154.01, 152.20, 147.23, 147.20, 146.67,

146.38, 146.22, 146.18, 146.14, 146.08, 146.05, 146.02, 145.86, 145.82, 145.59, 145.56, 145.51,
145.48, 145.33, 145.26, 145.21, 145.16, 145.01, 144.83, 144.62, 144.43, 144.40, 144.33, 143.02,
142.92, 142.63, 142.47, 142.24, 142.22, 142.18, 142.15, 142.10, 141.84, 141.72, 141.68, 141.45,
141.00, 140.14, 140.08, 139.42, 136.38, 136.09, 134.68, 126.19, 114.09, 75.95, 74.43, 69.05, 66.65,
53.27, 51.59, 34.13, 31.81, 29.19, 28.39, 27.36, 25.79, 25.22, 22.69, 14.23.

(Aol 4] f71efdEd=]e] A=t
ITO(Indium Tin Oxide) fr&]ol, 4= o} 9li= BATRON-P(PEDOT: PSS)(BayerAl Germany)E 4000 rpmell
}_

X030 23 =3 ZHEE F 10 & S

150 TAA AAUSAT.  olF, HATA(F 3-84s0] oA (PH

m

) ARFEA (DA DE 1:1.2 T2 FE29A 1 mlo Fo 948 Axstz, A7 7ES Aol 800
rpmol A 15 éPéﬁi.& ;20 Tl 1A Bk FAER . o] F, FF 7| LFEr]ES 200 nm
2 ZFsle] Al 150 TollA 30 E7F dxjglste] FrlelddAS A=skt.

[AAlel 5] fr7lefda=]o] A=
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[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]
[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

47) A dolA), ARG EAR Ard 1Al AAd) 2% AHgaE 2

[AAd 6] 71 elFae] A%

7] A 4ol A, AR AR A 1 gl AAe 3& AREE A Allstale

FAAE A=A,

g71e] o ARE frlEadAAe 54 HrtE Adste] s7] & 1o YERATH. 7] E 19
2 J.(mA/em) ZHZHe AFE fA B AX ) AR 09 W A @ 2 Aol 0d W AF 7

wl, %71 FE(fill factor)¥ 3t7] 3H4 125H 2k&d 4 vt

[<F3+2] 1]

FF = Vapp * Jupp/ Voo * Tse

(7] A 1A, Vi B Ty A2 AZE 22be] AF-dAg 54 A, Hdle] 948

A D AFEES FERAIL, Vo) 2 Jo(mAfen) Z2He Az f7]81 4R 9

wolzt, olvA] Mgk 58 (PCE(%))2 st7] =82 2258 AEdr).

34 2]

ldx Hs F&(%) = 100 X FF X V. - Jo/Pin

(7] 84 200M, FF, Voo R Iz 7] 8k 1014 QJojdd whep 2o,

on

==53|

O+

F 1
P=HT :ful lerene Jec
Vo (¥ EE(% FCE(E
(2 AHH]) =% | Gigzend W @)
Ao 4 1:1.2(cDCE) 0.59 9.58 48 2D
Al f 1:1.2(cDCR) 0.61 11.8 65 4. .20
Al B 1:1,2(cDCH) 0,62 11.5 55 4,14

4y
AMPHT) I EiFste] TR o] &3 F7] AAp Aol A oyA] %

EE B o] e FeW oA AEAE R/180 B gAEs SE, 3RYE
A Amste] oAl P FHS FEFORA, o AFH 7] A4 2AE VAT
factor (FF) SA4e] $-58hi, ¥& olux] A8 £ 74a F 98 & & Q9o
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o2 f71H

S YehdiE A A A 9

A57F 0d o

£9] 3-82s0] 2.
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