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g Fh S 5 Ao, off AiAe dvbAl {71 &ujel & &, wd 8ol Fof AV 2 &%
o A5EA &3 ol&d +

27 sEA 12 ZAE e 284 FFERE, EE2-(9-(HEd7H-9-9) -9/ 7HE-2-4)-9,9-8] 2= (6-(9H-7}
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9-L) -9 7HEE-2-U)-9,9-H] = (6-(4-(5-9d-1,3, 4, ~SAtthol o} =) 3| 5 A 8 ) -9/ = F /) - (PFC2C2PCz-
co-PFOxdOxdPCz),  E2](9-(6-(9/F-7huhE2) 3 21)-9-(6-(4-(5-71d-1,3, 4-SAlrhol o} &) ol 35 4] ) 3 A -9 -5 7
S Wl-al t-9-(FEPAIT-9-)-9F-7HkE)  (PRCz0xd-alt-PCz), E2](9,9-H]2=(6-(9F-7HtE2) -9 &7 2 7~
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> . "
NaH , DMF O

m 8
H
HOQ\C‘\/N\NHZ . CI\%@ Pyridine HOO@*H*H*@ socl, o C \o/ C
o o N-N
@) (10) 1 12
Br BT /@_(
LSS D i 7—@

NaH , DMF
13

. 50%NaOH(aq)
e Og TN .
DMSO

(14)

_10_



[0054]

[0055]

[0056]

SIHSd 10-2011-0127319

. 50%NaOH(aq)
Br Br + —_—
O O 13 DMSO
Br Br

(14)
16
74 o]
o o~ <)
e N-N
. 50%NaOH(aq)
DMSO _
e Br— Br
17
o )
5 Q o N
N-N N-N
CﬁH”YCsHW

N
o, o
(o] o]

6

Pd(PPh3),
_—

K,CO5(aq) / Toluene

/\N

BN/ N\ /7

Pd(PPh3),

K,CO(aq) / Toluene

19 : PFCzOxd-alt-PCz

_11_



[0057]
[0058]

[0059]

[0060]

SIHSd 10-2011-0127319

Pd(PPh3),

K,COs(aq) / Toluene

5% 58, 47 N9'-3

[ 5)2 oo AT EEA-4,4,5,5-H =Y -1,3,2-Tho] SAME A}
SAA 2,7-92(4' 4,5 5 -H Sk E-1' 3,2 -t SAPR 2 2" -9)-N-0"- P bl A5 E (351 6) 2
Fu@h m#, 7] 0FThlE (38 1 1 6-tholnem ek WeAA 9-(6-R 2R e ) -9f TS (3

s
a4 )% S5 @,

nr

4-sto]==A] WiFsto|=gtatol = (3814 9)3 Wlzd SEepol= (3hehA 10)& w7 N-

SAlzstolmekto| = (313 11)& 53k, 47] N-lxd-4-dfo| =5 Al xsto| =ekato] = (3434 11)
& Aol dFagtol =} HhgElo] 4-(5-Hd-1,3, 4-SAlT ol o} E-2-) wl & (3184 12)& F5dka, A7) 4-
(65-99-1,3, 4-SAtrfolobE-2-) dl= (3lsH4] 12)3 1,6-tholER R &0} wk-e-A1 A 2-{4-[(

HERSN)S
AN }-5-5d-1,3, 4-SA el o} (814 13)& FEFT. 7] 2,7-ThonER- 9FETOA (334 14)

3
ob 9-(6-B 2R A)-0[F7kE (3F8H4 8)& HbeAI7 9,9-H12-(6-7hE-9-A-F ) -9/ & F 2 /-2,7-t}o| B
Zufol= (3] 15)& F5dta, A7) 2,7-to|HRR-9F-EF o (384 14)9) 2

A1} -5-91d-1,3, 4-GAlt}o] o} = (3} 13) 3} -3 A1 A
9,9-H]2~H{6-[4-(5-1d 1,3, 4-FAtr}olopE-2-) ¥ = Al A )0 S F . 9l-2, 7-tpo| HErfel = (31544 16)&
FEekaL, A7) 2,7-He|HER-9FEF M (34eh 14)9 9-(6-HEES)-0/F-7tuE (3h5h4 8)3 2-{4-
[((6-BREE)SA A }-5-2d-1,3, 4-FAbrfolobE (31eh4] 13)& WhbgAA 9-[6-(2,7-Ho] H 2 2-9-{6-[4-
(5-31d-1,3, 4-5 A rho] opF-2- ) ol 5 A | A -9 /-5 . @-9) A |-9f-7hiks (813H4) 17)S 530

FE Bl 9,9-H] - (6-7HE-9-I- ) -9 FF 2. l-2, 7-tho| H&wle] = (8}8H4] 15)¢} 9,9-H] ~—{6-
[4-(5-71d-1,3, 4-S A ro] o} Z-2-) | 5 A | A }-9 - 557 2 J1-2 7-tho]| B 2ulo] = (8}3h4]  16)3 2,7-H] 2=
(4',4' 5" 5" -HEZGHE-1",3" 2'-tho] SALR 2 &-2'-)-N9"-F et 7h D7t 9kE (8184 6)S ~=7] WHEst
of  Z(2-(9- (el -9-9)-9F-7HtE-2-2)-9, 9-H| 2= (6-(9F-7 itz E) A -9 27 Q - co-2-(9-(F Bl T
—9-A) -9 7HiFE-2-2)-9,9-1] 2= (6-(4-(5-7d-1, 3,4, ~SAlthol o} &) w25 A) &) 2 ) -9 -5 F 2 71)
(PFCzCzPCz-coPFOxd0xdPCz) (3432 18)& F-538taL, 9-[6-(2,7-tho] B2 H-9-{6-[4-(5-¥d-1,3,4-FA} T} o]
obE-2-) S A 1AL} EF -9 A T-0/-7hkE - (3484 17)9 2,7-W]2(4',4",5' 5 -H Eeh 2 -
1',3",2'-tpo] AR 292" =) -N-9"-J el 7bd 7k (3H3h] 6)& 227] wkgetel  EE(9-(6-(9F- 7=
) A )-9-(6-(4-(5-1'd-1,3, 4-SAbr}o| o} ) 9 35 A1) A A -9 [ &7 Q. *-a t-9- (A EFHl| T-9- ) -9/ 7k )
(PFCz0xd-alt-PCz) (3}8t2] 19)& 53+, 7] 9,9-H| 2=~ (6-7F0tE-9-A-3 ) -9 &5 2. -2, 7-t}o]| B2 n}
ol= (334 15)7 2,7-H](4',4',5',5' ~ElESHE-1" 3" 2" -Tho] SAL R 2 -2 - )-N-9" - e E| 7D 7}
(3}eh4 6)& ~27] Weske] &2](9,9-112(6-(9/-7HE =) A A-0-5 7 2 W-al t-9- (e d| 2H-9-2)-9/-7}n}
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EE, B oURe 37 3Y nEAE olgse] AT A7) wF 2% L F oA WE axel B Aol
2, ¥ ouge g vl wEY AT, 4F £4%, 184 BYE L 35 432 SHHoen FysE, 4
) DR BHFE A4 o] mE BY n¥A FYHE ) A7) 2P A%, wE S 1o e wy

TFAFoRTE FE e Sy 7131 ARl dF 8 SAlol= (IT0)9] wHEW = (semitransparant
A7) WbEm HdZ(semitransparant electrode)(2) Ao ILER wE F7]ER o

Fol 4F —’F%%(hol transporting layer)(3)< A3 c}.

A7 AE FETQR) AR B odde mE 35 19 1EA g3tE, vt e A= PRCzCzPCz-co-
PFoxdoxdPcz, PFCzOXd-a/t-PCz 2 PFCzCz-alt-PCzE =X 3&le] TEAE o] &3 B2 W4=(4)L dAsta, A

7] 4 Wg54) A ZECa): &FrE Al 345 AF06)S AR, g2 318 19 Ak 35
, ¥R 8} A| = PFCzCzPCz-co-PFoxdoxdPcz, PFCzOXd-alt-PCz 2 PFCzCz-alt-PCzoll A A= o},

=

1
=
wouel g o

= O

Ao wEw, A7 EF W35 4)3 I AF(5) Alele] A EZ7F(hole blocking

o)
=4
layer) ¥ AA s=%F(electron transport layer)S F7F2 A 4= Q).

olet, AAldE Faz sto] & WHS wu A et &r)e

AAds & wEs AR At
i Ao, sh7]e] AAjde] ofste] & el WeF AFHA = =t

A

<A 1>

Z2] (2-(9-(AEFeIZ-9-9)-9F-7hutE-2-9)-9,9-H 2=(6-(9F-7hitz 2 ) AL -9 F F 2. W~ co-2- (9- (R e 2H-
9-9)-9H-7hutE-2-9)-9,9-H] 2= (6-(4-(5-71d-1,3,4,-SA r}o| o} 5 Q) w35 A)) A )-9F-FF 7))  (PFCzCzPCz-

co-PFOxd0xdPCz) (3}8}4] 18)9] A=

1) Fetez-9-& (348h4] 2)¢] A
El¥uolE (3}8+2] 1) (7.408 g, 100.0 mmol)S 167 ml HEZslo]=2F o] -78 TolA nwtaldct. 10
SewutadlgH Reto] = (300.0 mmol, 300 mL) & M3 H MG F Feow MAF] 2xE g & F 64
oS WHSAA FUth. olF zEsE NHCIS 50ml FFskdch. wks

st F beladlgEe® AxATIL &viE AAT ve #H
Baalgrl. 21.07g(82%) = AU},

AL 4@ -

ity

A2 EdgZE  E3le] AAHAES

m.p. 28-31 C.

' NMR (400 MHz, CDClz, ppm) : & 3.58 (m, 1H), 1.42 (m, 8H), 1.27 (m, 21H), 0.87 (t, J = 7.1 Hz, 6H).

13C NMR (100 MHz, CDCls, ppm): & 72.16, 37.63, 32.04, 29.87, 29.75, 29.44, 25.81, 22.82, 14.25.

[}

2) 9-Aed 7t p-EFdA

b

yjolE (3}eh4 3)¢] 973

prEFAEAYY Z2gol= (11.13 g, 48.49 mmol)E HWEAZ=eto]= (39 mL)ell <91 F 7] 2 stEE e
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g 7-9-2 (3484 1) (10.00 g, 38.99 mmol), E]eldobyl (13.55 mL, 97.25 mmol), EvEo}ylste]=
22}o]=(3.718 g, 38.99 mmol)S WIRASZgol=o %l $ X3 H7kek F 0 CollA vh3AA F=At
< T4 F vdAZRgolre EF FEHIY F IvlEoR AxAT|L &ulE AAT vhe Z
ZulEOYEZE St AAHES e, 14.25g (89%) 2 AU,

e
m.p. 31-32 C.

I NIR (400 MHz, CDCls, ppm): & 7.79 (d, J = 8.2 Hz, 2H), 7.32 (d, J = 8.1 Hz, 2H), 4.53 (qt, J = 5.9
Hz, 1H), 2.44 (s, 3H), 1.55 (m,4H), 1.22 (m, 24H), 0.88 (t, J = 7.1 Hz, 6H).

13C NMR (100 MHz, CDCls, ppm): & 144.40, 134.92, 129.75, 127.86, 84.81, 34.25, 31.98, 29.50, 29.43,
29.30, 24.82, 22.79, 21.74, 14.25.

HRMS: Calculated for CoullygNOsS: 428.3198, Found: 428.3205.

3) N9'-Fetd7bd-2, 7-to| B2 R IkRLE (3134 5)¢] ¢

2,7-tho| B2 R-9f-7}utE (5312 4) (6.500 g, 20.00 mmol) & tlo|WEAdZAlol= g (48 mL)o] ¢ =
TEMFSIo|E2Alo]= (5.611 g,100.0 mmol)S H7FHITh, &d ol e 5 A7) 3H sEE 9-HEHT p-EF

AT Yo|E (3}3H2] 3) (12.32g, 30.0mmol)S tlolWE A ZAlo]=&uf (32m])ol 1 & 5A17F 7} 50 (,oﬂxi
SAIFT. RS T4 F kg T4 F I 22 FE3MY T bl AZA 7|15 s AlA

g API2etEOYZE Soto] AdES s, 8.0g (7102 AU},

il
=0
e
o

=

Gl
oom

m.p. 59-61 TC.

1
H NMR (400 MHz, CDCls, ppm): & 7.90 (br, 2H), 7.70 (br, 1H), 7.54 (br, 1H), 7.33 (br, 2H), 4.42 (br,
1H), 2.19 (br, 2H), 1.90 (br, 2H), 1.14 (br, 22H), 0.97 (br, 2H), 0.83 (t, J = 6.3 Hz, 6H).

13C NMR (100 MHz, CDCls, ppm): & 143.03, 139.56, 122.44, 121.61, 121.36, 120.97, 119.90, 119.31,
114.66, 112.29, 57.09, 33.61, 31.87, 29.42, 29.40, 29.26, 26.86, 22.74, 14.21.

HRMS: Calculated for CogllyBroN: 561.1606, Found: 561.1611.

1) 270230 4055 - =R -1, 31 2 ol SAbu E g2 - ) -No'- Aehd AR E (35 6)9] §

3

27 N—9'—@‘E‘rtﬂ§'}‘é_—2 7-thol B g m7lutE (343H4] 5) (6.000 g, 10.65 mmol)S E|E#stol=aF & (100
mL)ol <9l F 78 CollA 3087k mubeldtk. 1 F n-HeelE (8.73 nl, 21.83 miol)S HHE Hrberict.
78Tl ofol AT ZEA-4 4.5 5-E|Eetu|E-1,3,2-tFo] A B2t (4.78 nl, 4.359 g,23.43 mmol)S WHS-
71l 7R & 7k AIRE bR aebeigivk. O AFeoll A 82 b wke Az wks $A ks $2
teld dHzg &2 FEde 7 Fviadiges AxA7la 8iE AN vs AHaEvEIYgES

okl AEES skt 6.081g(87%) = LAt

m.p. 128-130 C.

o o

MR (400 MHz, CeDs, ppm): & 8.61 (br, 1H), 8.41 (br, 1H), 8.19 (d, J = 7.8 Hz, 1), 8.14 (t, J
8.1 Hz, 2H), 8.09 (d, J = 7.7 Hz, 1H), 4.50 (m, 1H), 2.33 (m, 2H), 1.61 (m, 2H), 1.22 (br, 4H), 1.19
(br, 12H), 1.17 (br, 12H), 1.03 (br, 20H), 0.87 (t, J = 7.1 Hz, 6H).

13C NMR (100 MHz, CeDs, ppm): & 142.81, 139.42, 127.59, 126.94, 125.77, 125.57, 125.44, 121.06,

120.67, 118.66, 118.62, 116.26, 116.22, 83.81, 83.79, 56.82, 34.20, 32.18, 29.78, 29.62, 29.60, 27.10,
25.09, 23.03, 14.39.
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HRMS: Calculated for CyHesBoNO,: 657.5099, Found: 657.5105.

5) 9-(6-HE=RIH)-H-7MtE (5342 8)9] A

2ol =glol= (2.9g, 71.08 mmol)E HEgslo]=&5F 2 (100 ml)oll 3¢ HS RTOIA 100mle] H Eg}sto]
T2F g Hol 9-7MkE (384 7) (10 g, 59.8 mmol)oll H71slAth. 108 & A20A 1,6-tlo|H 2 dAat
(19ml, 119.6 mmol)< %7}8}04 SHF Bl 60 TollA wkgslsict. ®bS T2 F WEdAERge|=9 B2 F&
st F el adge AzxAI71aL &vlE AAS v HAIReEIYREZE FIY AHES
FEsklth. 12.68 g(64%)4 AAMEAS A,

N

I NIR (200MHz, CDCls) : & (ppm) 1.39-1.55 (m, 4H), 1.74-1.96 (m, 4H), 3.36 (t, 2H, J = 7.33Hz), 4.31
(t, 2H, J = 7.51Hz), 7.21 (t, 2H, J = 6.04Hz), 7.27-7.52 (m, 4H), 8.10 (d, 2H, J = 7.69Hz).

“CONR (75MHz, CDCls, ppm): & 26.30, 27.77, 28.67, 32.44, 33.63, 42.66, 108.51, 118.70, 120.25,
122.73, 125.52, 140.28.

6) N -Hxzd-4-3fo]|=F Al zslo|=gfatol = (384 11)¢] 3
4-3fo)|EZA] Wl ZElo]| = gtRlo] = (:&}5“—1 9) (10 g, 64.4 mmol)3} ¥WlzxY FEe}ol= (382 10) (9.16 ml,
77.3 mmol)E FZ]d 200 mlel =<1 F 120 coﬂﬂ 6A) 7 o2 7% lé} l H&%é}ai Lol Aeom AF ]
=z
(82.3%)2] 84 314

1H NMR (200MHz, DMSO): & (ppm) 6.82 (d, 2H, J = 8.42Hz), 7.47-7.89 (m, 7H), 10.21 (s, 1H), 10.37 (s,
1.

13C NMR (75MHz, DMSO): & (ppm) 122.85, 128.15, 129.20, 129.72, 129.76, 130.57, 132.55, 134.91, 165.81,
166.53.

7) 4-(5-#d-1,3,4-FAlcololE-2-A) H & (382 12) o A4

7] N-ilZY-4-slo| =2 A Ml zsle] =alzto] = (3F8F4] 11) (13.5 g, 58.0 mmol)S Moo dEFzele]= (200
ml)ell H7Fst & 80 “Coﬂ*i S5AIZE of =3 Z]Aslel] RESSIATE. HES T ol A& Moo dEFRFgo|=E AA
A7 & HH3 500 mle] & H7Feth. BS HUbste] HHAZ 12X7F B¢t AFAXAZY. 10.3 ¢
(74.7%) < EE!% ?-jMD}.

<

-
-

_,_6

MR (200MHz, DMSO): & (ppm) 6.94 (d, 2H, J =8.4Hz), 7.71-7.86 (m, 3H), 7.93 (d, 2H, J = .06Hz),
8.03-8.11(m, 2H).

13C NMR (75MHz, CDCls): & (ppm) 122.65, 126.98, 128.41, 128.71, 129.11, 130.28, 131.80, 133.95.

8) 2-{4-[(6-B 2RI A ]Hd}-5-Hd-1,3,4-SAlc}ol o} (3}8h2] 13)9] $HA

AFdtol=ehol= (1.23 g, 30.7 mol)E HIESto| =2 §ui(70 mD)oll 5 AL d2olA 70 mlo] HE

ghatel =2 F o] 52l A7) 4-(5-9d-1,3,4-SAlrhe]opE-2-) Hl=  (818h2] 12) (6.1 g, 25.6 mmol)(14)°]
A7k, 108 F Lol 1,6 tolB 2R aak (8.1 ml, 51.2 mmol)S F7}ate] &+

Ak e T4 F dgdIEgel=e BE FEste] B Al oR x4
T AdAaRnEag s Fate] APYES LSt 4.4 g(43%) ] AN IAES AUt

Sk 60 CTolA Whg
71aL s AAG o

I NMR (200MHz, CDCl3): & (ppm) 1.51-1.61 (m, 4H), 1.84-1.91(m, 4H), 3.43 (t, 2H, J = 6.78Hz), 4.04 (t,
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2H, J = 6.23Hz), 7.01 (d, 2H, J = 8.43Hz), 7.51-7.55(m, 3H), 8.06 (d, 2H, J = 9.16Hz), 8.10-8.15 (m,
2H).

“CONIR (75MHz, CDCl3): & (ppm) 25.25, 27.88, 28.95, 32.63, 33.69, 67.99, 114.98, 116.32, 126.82,
128.33, 128.69, 129.02, 129.52, 131.49, 161.86.

9) 9,9-1] 2-(6-7hiHE-9- -3 H)-9l-F 7 2 -2, 7-rho| B2 rko| = (34344 15)9] FA

A7 2, 7-tfolBE2R-9F-Z2 0@ (3184 14) (2 ¢ 6.17 mmol)S EFogdwddny Z2glo)
0.124 mmol)¢} 7 20 mlo] tholHdHdEAbol= Eufo] =Tk, 60 TolA 2417 A=
(6-BER3A)-9[F7lulE (3}3F4] 8) (4.06 g, 12.4 mmol)S 60 ml9] TlojmgAdZ o] %
SHATE. o] F 50% AFdlo|lEFAtel= 8N 1 ml FUFETE. AdRelA 6A17F WhEEkith. Wk 24 & old
olAlE|o| EQ} E2  FE3l] T A dlgoR AXRA7I §uE AAG vy ARIEnEINZE F
sto] AR ES FEletdvh. 2.65 g(48%) 9] 34 2 d& ATt

I NMR(300 MHz, CDCl3): & (ppm) 0.55 (m, 4H), 1.10 (m,8H), 1.69 (t, 4H, J = 6.8 Hz), 1.81 (m, 4H), 4.18
(t, 4H, J = 7.2 Hz), 7.21 (t, 24, J = 7.1 Hz), 7.31 (d,2H, J = 8.0 Hz), 7.37 (s, 2H), 7.41-7.50 (m,
6H),8.08 (d, 2H, J = 8.0 Hz).

e MR (75 MHz, CDCl3): & (ppm) 23.7, 27.1, 29.0, 29.8, 40.3, 43.1, 55.7, 108.8, 118.9, 120.5, 121.5,
121.8, 123.0,125.8, 126.3, 130.5, 139.5, 140.6, 152.4.

10)  9,9-H]2~{6-[4-(5-719-1,3,4-2Att}o] o} Z-2-2 ) | 25 4] | &1 A }-9 - &7 ¢ A-2 7-t}o] B &njo| = (3}8}2]
16)2] A4

A7) 2, 7-tho| LR H-9F-Z2 oW (884 14) (2 g 6.17 mol) & EFEduldgny F2e40]=(0.028 g
0.124 mmol) ¢} FAl 70 mle] vholW[EAFALo]= Gufjo] 530tk 60 CTollA 2A13F A= 7tg9sk 5, 2-{4-
[(6-EERrFA)LAdd}-5-3d-1,3,4-2Alttolo}Z (334 16) (5.45 g, 13.6 mmol)S 80 mle] tholdd
AIAfolEgufjol] 5l 5 HILegIth. o] 50% AFalol=FAtol= & 1 ml HI7eFATE. 60 CellA 6A1%F
HE8keith. Wb T2 WgAER o= B2 FE3tY - badlge® AxAY £HlE AA
gt AYIRrEIYEE Foke AFES Tt 2.8 ¢ (4709 A uAE AT},

I NMR(300 MHz, CDCl3) : & (ppm) 0.68 (m, 4H), 1.24 (m, 8H), 1.7 (m,4H), 1.9 (m, 4H), 3.92 (t, 4H),
6.97 (d, 4H), 7.46 (m, 2H), 7.48 (m, 2H), 7.54 (m, 8H), 8.05 (d, 4H), 8.14(m, 4H).

PC NMR (75 MHz, CDCls): & (ppm) 23.7. 25.8, 29.2. 29.7, 40.4. 55.8, 58.3, 115.2, 116.4, 121.5, 126
1.8, 124.3, 126.3, 127.0, 128.9, 129.3, 130.6, 131.8, 139.3, 152.5, 162.1, 164.3, 164.8.

1) 9-[6-(2,7-CFo] 12 2 -0~{6-[4-(5-3'd-1,3, 4= Ak ko] ob -2-1) ol 5 A] | 9 21 }-0/- - ©. 21-0%0 ) 812 -9
itz (sheta 17)9) 4

A7) 2, 7-To|BRR-9fFZF oA (33F4] 14) (5 g, 15.43 mmol) & EFdEwldgny F=220]=(0.08 g
0.31 mmol)$} 37 50 ml1o] tholmedFAle]l= ool =3t 60 TolA 2A13F A= 7149 & A7) 9-(6-H
2r3A)-9/7kutE (384 8) (6.19 g, 15.43 mmol)3 A7) 15) 3}FE 2-{4-[(6-HEF 3N A ]
5-Hd-1,3,4-2A tolo}= (5.09 g, 15.43 mmol)S 100 ml9] tholw& M Zalo]l=Gufjo] =01 & H7}3lA
o] F 50% AFdtolEFAto|E £ 2 nlE HIFESITE. 60 Tl 6A1F ¥hgatgith. w-g T4 =}
HolEel &8 FEdte] F IutadgoR AxA7L W& AT ts AYARrEIYRZE Fah]
ARAES B, 2.3 ¢ (1799 A4 142 AU},

I NMR(500MHz, CDCl3): & (ppm) 0.56-0.61 (m, 4H), 1.12-1.26 (m,8H), 1.59-1.72 (m, 4H) 1.88 (t, 2H, J =
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9.76Hz), 1.90 (t, 2H, J = 9.28Hz), 3.92 (t, 2H, J = 6.35Hz), 4.19 (t, 2H, J = 7.08Hz), 6.97 (d, 2H, J
= 9.03Hz), 7.19-7.27 (m, 2H), 7.32 (d, 2H, J = 8.06Hz), 7.42-7.55 (m, 11H), 8.03-8.15 (m, 6H).

“C MMR(75MHz, CDCls): & (ppm) 23.47. 23.52. 25.56, 26.77. 28.72.28.89, 29.46, 29.55. 39.97. 40.05.

42.80, 55.48, 68.02, 108.54,114.91, 116.13, 118.63, 120.25, 121.19, 121.50, 122.71, 124.10,125.50,
126.03, 126.77, 128.61, 128.97, 130.26, 131.44,139.01, 140.31, 152.17, 161.84.

12)  EC-(9-(HeH-9-9)-9F-7HHE-2-8)-9,9-W] 2= (6-(9F-7Ht 2 H) I A -9 -5 F L. dl-co-2-(9-(F et vl
2H-9-) -9 7FE-2-21)-9,9-1] 2=(6-(4-(5-9d-1,3, 4, ~SAfrto] o}5 =) 3| 25.4] ) S ) -9 -5 7 2.7
(PFCzCzPCz-co-PFOxd0xdPCz) €] 43

2,7-¥]12~(4',4" 5" 5" -EHEgHE-1",3" 2" -Tho] SALH 2 -2 ' - )-N9"-FAeHdl7bd 7 aE (83H26)  (0.273
g, 0.415 mmol)¥ 9,9-°]A-(6-7}E-9-L-A)-9/F =70 W-2 7-tlo|H 2ulo]l= (3382 15) (0.17 g,
0.207 mmol) 9,9-H]2=—{6-[4-(5-7d-1,3,4-SA}t}o]o}EF-2-) F 5 A] | A A }-9f-Z 2 @ Al-2, 7-Tlo] H & njo] =
(0.2 g, 0.207 mmol) (3&4 16) 3} HEZHI|=(EgAIdELA)ZeHE (Pd(PPhy),) (0.5-1.5 mol%) S 4 ml2

E7905 2 Mol WA EHE 800 4 mio] H7hehadvh. 48ARF EQk ok 1A Bl 4FATIE, FerHA
A% T W EFES 50 niel T3 200 mie] dRLelA 347 weke AE AFaT, HEdsolER
el Al ol WEreE 23 gAlskel Ashs AYE 220 ngd Ak,

<AAd 2>

Z(9-(6-(9OF-7HEE) F24)-9-(6-(4-(5-¥d-1,3,4-ZAl} ol o} SR ) H A A A -9F- ZEF 2 W-a/t-9- (e
92-9-29)-9F-7}6tE) (PFCz0xd-alt-PCz) (3}8H2] 19)¢9] A=

13)  F2(9-(6-(9F-7HE) #2)-9-(6-(4-(5-9'd-1,3, 4-F A tho| o}5) ¥ 25 A) 81 A -9 - Z- 5 9 J-a t-9-(F
EFe| 2-9-2) -9 -7}k ) (PFCz0xd-alt-PC2) (313124 19)¢] 34

2,7-°]22(4',4",5" 5" -HEZHE-1"' 3" 2'-t}o] SA R 2 &2 -A)-N9"-FEe | T 7IutE (8l8hy 6)  (0.294
g, 0.447 mmol)¥} 9-[6-(2,7-t}o] B 2R -9-{6-[4-(5-¥'d-1,3,4-ZA}t}o] o} ZF-2-A) H| 5 A| | & A }-9-&F 0 Al-
9 ANA-9f-7HE (33 17) (0.4 g, 0.447 mmol), HIEZH|A(EgddE23)ZeF (Pd(PPhs),) (0.5-
1.5 mol%)< 4 mle EFA3} 2 Mo g4t Zelg & 4 mlo] H7slE T, 48A17F E<F ol =22 7|4 sloA o
FA713L,  &27HA *—hd o5 §E E}ES 50 mle =3 200 mle] wWEREA] A1z wEkek 1AE

ofsfstal, HEZSto]|ERsrete] Al o] vgER 22F Galste] ek AAE 185 mge AU

<AA o 3>

Z3)(9,9-H| 2(6-(9OF-F1utED) A A-9F- ZF 0 Al-a/t-9- (A et 7+-9-Q)-9F- 714} =)  (PFCzCz-alt-PCz) (3314
20)2] A=

14) Z2(9,9-9) 2 (6-(9F-7E) A A-9F-Z - 9 A-4/t-9-( A e} u| 7H-9-9 ) -9/ 74+ E)  (PFCzCz-alt-PCz) (3}
sk 20)9] A

2,7-9]122(4" 4" 5" 5" -HEGHE-1' 3" 2'-T}o| FALR 2 &-2' - )-N}9"-F e} 7hd 7HhkE  (8}8+2l6) (0.319
g, 0.486 mmol)¥} 9,9-H] ~-(6-7}u}E-9-A-AN2)-9fF-ZF o A2 7-Tho]|H Rulo] = (3}3F4] 15) (0.4 g, 0.486
mmol), EIEZ7|A(Egddx~a)Ze+E (PA(PPhy),) (0.5-1.5 mol%)S 4 mle EFA3 2 Mo €@t FElE
Ll 4 mlddl H7Fslh. 48412 B9t o2
mle] =3} 200 mle] WerolA 3A17F nwk
A d3l= AAE 220 mgs AU

= 1A sl FFAI7 AL, dRbA AR v v E3ES 50
S AAS ojFstal, HEZSIO|ERFT] TA] o] HWEER 23
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AAld 1 WA AAd 3eA jHdste] Al xgk PRCzCzPCz-co-PFoxdoxdPcz, PFCzOXd-alt-PCz 2 PFCzCz-alt-
PCz& 71 &vlell tieh Ealert f-ste] AbAQl #7] &l bd3] &=, PCE o1&t LA
A8, SAY EAFS FH B 12,000-16,0000] 3L, AFHt EAFC] 46,000-58,0000]H , AR
7} 3.7-4.0°]c},

oS¢ oF 330 mol A Aol F4E vhehila, PLE oF 425-430 mol A ol we Uehn A4 9 Helae)
dejol A g,

<AAd 4>

PFCzCzPCz-coPFoxdoxdPcz, PFCz0Xd-alt-PCz 2 PRCz(Cz-alt-PCz& o]-&3F oF Az AZ

8 e Zetag 7|9 AR oF E 2Alol= (I1T0)9] wWHE™ A =(semitransparant electrode)S A sk
| WFEH H=F(semitransparant electrode) Ao LEX EE F7|ER o]FoA AYF F4ZF(hole
transporting layer)S 33T}
A7) AE FES Aol A7l HAAld 1 ~ AAd 304 A3 PFCzCzPCz-co-PFoxdoxdPcz, PFCzOXd—aIt—PCz
9 PRCzCz-alt-PCzE EX 8] AEAE o]&s 4 UJFTS JAstaL, 47 4 23T o H¥ 527
|

Z(hole blocking layer)& &AlsAt}.

g7 2 BET Aol A #ES(electron transport layer)s B8, Z(Ca):&dFrlw(Al) 55 A
=& dAedt. @3> CzONPFVL, CzCNPFV2 2 CzCNPRV3oll A Qojwit,

~

>
~
S

N

S
o,
2
S
L
o
>
Lo

AL %7] oA 335t tt. EL(electroluminescence) = EZ-L 4263} 541,

7 ul 3
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