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FEEEW AN H/IBLEE)0] GADE AT HBLEG)E FIH EFN02EH 42t FA
AR ARG ehe] BHS S Folm, PRafe] B BAR o FolA 9

ole} o AL Ml E BEERE HA o 4% Alq37F, A A el A9 Balq(8-hydroxyquinoline beryllium salt),
DPVBIi(4,4'- bls(2 2 diphenylethenyl)-1,1'-biphenyl) A€, 23 2 (Spiro) &2, ~3 Z-DPVBi(Spiro—4,4'-bis(2,2-
diphenylethenyl)-1,1'-biphenyl), LiPBO(2-(2- benzoxazoyl) phenol lithium salt), B]|2=(C]#dn| DA du] )l
SdFuF-F = F5FA, olvthE, HolE W SAE] F52HA] Fol lom, A g §85 wolv] 95 Jﬂa]{
2 BezVBIi(3,3'[(1,1'-biphenyl)-4,4'-diyldi-2,1 -ethenediyl I bis(9-ethyl)-9H-carbazole; DSA(distrylamine) &)=
AT =335 o] ALESE = gt AAle] A g-+= =4 3y B4 o DCJTB([2-(1,1-dimethylethyl)-6-[2-(2,3,6,7-
tetrahydro-1,1,7,7- tetramethyl 1H,5H-benzo(ij)quinolizin-9-yl)ethenyl] -4 H-pyran-4-ylidene ] -
propanedinitrile) ¢} 2 B8-S A% £ 5t] A& St JIAAZAY, 239, ~20FY T TS At HES
S P4 A5, =+ ﬂ]‘é%ﬂﬂl‘é%ﬂ(PPV) Algo] A E E=2 3 (poly fluorene) Y AEAE F7IEFS(5)
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A rEed AR dHA o, 8] 34 6914 = 4 Lol wlAle] 1,3,5-A] & f1Xo] Al o] N-sid wl=o]w]

U&7 et Ve A o2 Ak ddets T oy e BTl ol o= AES Al Ve glov A
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[3}2}4] 7]
') o)
t-Bu N N t-Bu
[3}514] 8]
o) o]
)
M N N Me
[3h8+4 9]
A \ll ,f o
_ W
t-Bu N t-Bu
[3}2h4] 10]
CSHH(t) C5H11(t)
') o)
A A
C.H, N N CeHyy ()
Z 9] 71Eol A B = d50] Alg3et B 7154 FAE A9 3 o3t f7E AT tAaZg o] AL37) oY=
oldjolz] By AEL A7) ety 1 A 52 EAHE A7e 4712 45S FHAT, F 9 4TFYAE, 4TS
5% 2 UHTL AR T o5 AATY R 530l A & A3 Fo) Alg3nrt FEAY, B, 2] 51
R GA A FHh A B S5 AN E Qv 43S
E g ziEo] Y22 Ax}F £ L FEZo A3 EZ A FEAEL vt FH(Kodak) A ElY 79 (TDK) &
A A FGet =72 A7 FAFHA L o8] 53] = MAFHAA T tE=RAlS] JAEl F-2&= o] v 1960 o] ZWkE
B A ZE itk 19659 33 2] x| (Helfrich)9 X (Pope)= StESHAI Y] ©HAAH S o] &3 F7] A7 EF A4S 220
Z ARSI on W g o] va =2 dgte] o] ufo ALl e B2 TAEE A A A THW.

Helfrich, W. G. Schneider, Phys. Rev. Lett. 14, 229, 1965. M. Pope, H. Kallmann, J. Giachino, /. Chem. Phys.,
422540, 1965).
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AN ARG B e
oJETOE FH A rh,

rlo

A7) B48HA 1,2, 3, 4, 58 WESHE e G PU o B o] §3 F7] /10 £ olshe] A6 L Hla
dol o)she] B A 4o AR W, AAe s B Y dAs] 98 ol X o Ewow A wow, A
ool /1A% A e A7 B 1, 2,3, 4, % 58 WSS SFBE 2 T ol A AxE T, F718F 2749 £
SFEFo] Fielol 489 5 Atk

[ A]e]]

71 kA 1 WA 5= FAIE = BteE e S flsiA &) BhekA a WA i9] BtetEE Sl EEEd S A

o, o] 59 Alx= 8] Az 1 WA 9o YER AT

[3}sh4] a] [3FsH4 b] [3}3H4] c]
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OG
O Sf) oo
S ™
oD GO O

[3heh4 1 [3heh4 k]

(3}eh2 a® FAH = 22 EE o] Ax)

2,6-t o] =t Ee}F]=(23.8 g, 100 mmol)& 48 TF% F:=9] dto] =27l BRufol= g £4kAZ1 $-, 20 Tol
M UEHF ol EFe] E(NaNO,, 14.1 g; 204 mmol)& A3 8] 7Fw. 714 o] Bt F- 48 TF% =9 stol =271
B 2ulol= 8-ol(63 me)ol] BEF3F2](CuBr, 29.5 g; 206 mmol)& 531 &H-& Ao of

7hetgleh. WhgE o] SR A2t AA 8 &1 & AL et FFEglh deem W4 ¥ 25 vk AE HAE
& oastal S8 S S g Axsginh o aAS FREXEF Hof dHls S

AASG AHAREORY 2 2o §F FREEIFOR AAAste] A3 mtAo] e 51814 a0 38
(10 g, & 27 %)< 2Tt
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o stz e] BAATE S} 2ot

1H NMR (300 MHz, CDCly), 8.44 (d, /= 2.1 Hz, 2H), 8.18 (d, /= 8.0 Hz, 2H), 7.95 (dd, /= 2.1, 8.0 Hz, 2H.)

A zd 2
(3} b2 FAEHE EEEZ Y Ax)

AR 7] shof|A] 2-B 2R H|Hd(8.83 ml, 51.2 mmol)S AAE THF(200 mi)o] Ho]a -78 C = Yzhst 3 g A g -
FEYEGOmM, 1.7 M Set-gN)S A H3] 713k B U220l A 40 B3+ wwkek 3 A7) A 2o 194 A2 3182 a
o] 3}3HE(7.50 g; 20.5 mmol) S TAL oAl 7}ttt WL 7S A AT T kS B8 Ao A] 15 A 750 wukE)
AT HEE £HS to e o H| Z(200 m) <} 2 N A2FHE-94(200 ml) 2] &3H8-ufoll A3 7t 5L 40 T{ P%oﬂﬁ L
Hkskoith A ﬂﬂgv— ]33k & B3} og o 22 FE] HoFAt} o] EAS T Axse] FgE bR FA
B 335 (11.8 g, 78 85 %) S It}

Az 3

(3184 c& FAEHE SEA Y A %)

A7) Az 20 A AzW 88 bR BAHE 832 (4.00 g; 5.93 mmol), ZHF 2 25(9.85 g; 59.3 mmol)Z Y EF

Slo] EFEATFo| E Glo] =7 o] E(10.44 g, 98.0 mmol) 9] EFES ¢ 24—t FZ 29 (600 ml) <} oFA EAHEO mfau =
Shg o A 24 A|7HE< SFatt AL o7 Yhet ¥ S9tE S SRR Y E 08 FE BN O GoR &

S AAG 5 Fdste] & A AT doxl TAE SEEEF Folal A A7t AHE S F Y }
o] & AASA. o] & =2 L-3 kel FAAA nRksta o] Tk & 2 Azt ASE w A ] §18HA] c2 A
= 38E(3.3g, & 87 %)= AU}

o] 33 E o] B A= v g

=574 478.1 C; 1H NMR (300 MHz, CDCI13) 7.92 (d, J= 7.6 Hz, 4H), 7.46 (t, /= 8.0 Hz, 4H), 7.33 (t, /= 7.4 Hz,
4H), 7.21 (d, /J="7.6 Hz, 4H), 6.88 (dd, /= 2.1, 8.6 Hz, 2H), 6.47 (d, J= 2.1 Hz, 2H), 6.22 (d, /= 8.6 Hz, 2H); MS
(M+) 636; Anal. Calcd for CagHgoBry: C, 71.50; H, 3.47; Br, 25.03. Found: C, 71.90; H, 3.40; Br, 25.7.

Az 4

CEEREE AL DEES

flr

w =
65 Cell A oA EYEH (250 me)ell B 3}7-2](CuBr,, 18.0 g, 80.0 mmol) ¥} E}A g]-5-& vpe] Egte] E(12 me, 101
7]

mmol)& BAMA 7] L wlwkal & o 7] o] 2-opn| =StE ] +=(15.0 g, 67.2 mmol)S 5 &l 23 A3 2 7tslt. 714
H“E o] By kS8 NS Aoz Y7tela S8 NS 20 THR F 4 0544%%1(1000 me)oll 7}sta v E = 2 v gk
2 FE30Y 715 S Fehvl oo s ﬂ%%ﬂ——d A A & 7hetete] Xt A9 AZnfE gy 2

al(ﬂ%iiuﬂ%/ ~3ANAk=4/1)3}o] A3 a9 g}skA] =2 ﬁ/‘]lﬂ 3}3 %(14 5g, 4 75 %)< A}
o] 3}gt& o] B A= oS3} gt

=7 207.5 C; 1H NMR (500 MHz, CDCI3) 8.43 (d, /= 1.8 Hz, 1H), 8.30 (m, 2H), 8.17 (d, /= 8.3 Hz, 1H), 7.91
(dd, /= 1.8, 8.3 Hz, 1H), 7.82 (m, 2H); MS (M+) 286; Anal. Calcd for C;,H,BrO2: C, 58.57; H, 2.46; Br, 27.83; O,

11.14. Found: C, 58.88; H, 2.39; Br, 27.80; O, 10.93.

(3H4] e FAHE FRE A A)2)
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S=2E3 10-0691543
A 2597 glolA Az" HEFGslo] =2 F(100 m)d] 2-E2 12 8]Fd (9.0 ml, 52 mmol)S =o]3L -78 Tl A §
M-8 E5U0m, 1.7 M sigkg-od) & HH3] 71etnt. B oA 3F A7 FoF wikdlk 3 A7) A Zof 4004 A
z9 3182 d= FTA = 33HE(4.9 g, 17 mmol)S 718k T % 18715 AAS F Ao A 3 A|7Hs et ksl gl ),
g £3Eo AU T HETENS 71 S uEAF 2ol ng 255t f75S T4 vt o R Axea
S = A AT o A= 011%%011 FAA A & A ZE FoF nnkek 3 o] 3hslar ARk o ek2 2 AT HE F
3}ek2] e EAIEE 38E(9.50 g, & 94 %) ATk
Az 6

7] sl A 7] Az 5ol A Al xH 3hehA e EA = 3H8E(6.0 g, 10.1 mmoDE oA EAF 300 meol] 24k
= 225(16.8 g, 101 mmol), HEF a0l E23}o]E gto] =g o] E(17.7 g, 167 mmol)= 7}FstaL 3 A3t
ot oA wntegict, 2 o2 ek § ofatetal 2t viehe R AL § e dxske] A Ao sheba {2 %
A== 8HE(5.0 g, 78 88 %)= AU

il
Uiﬂl o

OFAEAF 100 meol] 7] Aol 504 A=
5 8 Thale] 3 A7 Bok SR ahs
MR ERL
E E/\}\E]—

3}eh4] e F A H = 33HE(9.5 g, 16 mmoD)S A7) a1, of 710l 73k
Ao 7 WzEta A HE A E ot 7| E o].;q]E/\].oiMlo ke
o2 GAske] AM ARl 3o g2 A E = 3= (8.0 g, TE 89 %

U

g
F}L
N =
o -
s
ol
oty
g

LS DR ES

Lot
o
>

joy

fu
ke
>
rlr

Shell A 150 mee] A A% THFoﬂ F7) Alzel 7ol AlxE oA g2 ®AH = 515210 g, 17.9 mmol) &
1 %, =78 TolM 9 -FE2HEL5 m, 1.7 M A& & A3 7atd). 5 oA & A7 59k
g g o] E(8 ml ,71.5 mmoD 7133t W7t 8715 A AL vhE EFES 3 AIF 3 Lol A
Ak W-g EgEC 2 N 948 9(100 m)E 7hakar 1.5 A1ZE 5ok Ao A wntalich Ade A&
odelg 22 A2 AL F 31 Azl Zﬂ%—? o ol gl Zof] EAIAIA F A 7F Fet wukek 3 o] va)
oq_q/kﬂ,/] 3leta h& FAHE 38 (7.6 g, 78 81 %)E AUt

2L P

o Mz
L L 1y 2
lm rO N
o

¢

e
L

r\‘iﬂtili:lrﬁflmﬁ
o
o

PN
ol

(3FehA] (2 A H = STEA ] Ax)

AaT97] toll A Adxd HEZ SO =2 F2H(100 me)oll 2-B2 R U2 el (11g, 53.12 mmol)& 0], =78 CToll A
M-3R FUT.0 0l 1.7 M AeENS 403 shahedrh. SALEo) A & AZE Bk wukek F 47] Azl 404
A2F oA AR EAHE SFHE6.31 g, 22 mmoD S 7F5SITh WG E AAT F Lol A 3 A Bk wurs

o S B35 A3 AR g 71 S rddE 2o = %%*‘6}913}. v7l =5 Bk vt g R A%
shal Sl E A ASIATE dojR E3tE ol HE AR 152 F H{FHEZE 7}t 4= AIZF FQF WAl A 1A
S AR} o3 3 F Ay AFFle] e Fe ty=y °L§’—(11 2g, ?% 94 %)= AT},

AR89 7] shol| A Tz T2 (11.2g, 20.5 mmol)E oA EAF 200 meo] BARA 7] B Z-F Q8 0 =(34.2 g, 210
mmol), FEF &}o]E L AT0lE o]t f o]E(37 g, 340 mmol)E 713+ T 3 A| 7+ E<F 2Zo]H A] ‘ﬂo}oﬂr/} ooz
W713k & ojateln B3 ek 7 Ne 5 AF Axste] A3l Ao 5aha] (2 FA|E = SEE(7.2 g, 58 64 %)
Aok

Al X o:] 1
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(3}sh4] 2-30. 2 FAFHE 3HEE 9] Al%)

4-B 2R Fdddsio] =(41.6 g, 225 mmol) 9} 1,3-Z 2 #1]2(16.31 ml, 225 mmol)< =F4 500 meell %<1 5, v}
~EFAEEM 1 gS 9 BES AASHEA o5 %ﬁ& l th HESEo] o H 2 100 mME 78] #3 3, 2 100 M=
R FE33h 77] S E AASIe] & dAE A u}EzaMi FElsta doj 7 AAo) A fFoH 2= A7
S YAANA 4-BERA LA S S AN uA = Oéailﬂr( g, T5 82 %).

4-8 22 HJolAeH5.00 g, 20.6 mmol)oll A A8k THF 100 mE Yi1 943 59 & -78 TR WIS 2 a9t}
7)o M -FEEN.7M AL 242 me, 41.1 mmoD)E A3 FU3F 3 1 A7+ Bk wHkslglt), Egtolw gl
HYolE(7 ml, 62.4 mmoD)S -78 CollA 3| U3 T S 225 A3 S8 3 A7 Tt A2 uwkalitt,

N 94F 589 200 neol 7] WSS I 1 AR O WU F o3t sha, B, L A felHERE NolE F A2
A 4 -
XA

TUAYREYNLS5 g, 5 81 %) AU

o, O

A7) Az 34 Az 3182 2 FAHE §3E(0.4 g, 0.62 mmoD) I 4-2HHA IR 2 YIAH1.1 g, 7.34 mmol)&
2N vag% LN 10 meet Sl 30 mee] &Mool @1 wHEEH A Pd(PPh3)4 (0.16 g, 0.14 mmo)S Y11 3 & %9

MNSE F253 F B2 A3 T gt os XA & A7t 58 S3A17]a Sl & Al A

0}04 T—Xﬂ -‘4?&%% AT A SFES oS 40 m=E Ho] & T Asla EREZXF R AAHAA Lol =

A3

g ddsle] =(120 mg, 0.17 mmol) ¢} N-#Hd-1,2-3d A t]o} (82 mg, 0.45 mmol)S EF< 20 m &}
2 U7 IAFIA Ao E 228 Y AH 1A E ot & Oﬂ‘f:]r%i Aol AT ozl IA =

& A Il o 7}ato] 741k 818HA 2-30 8 FAHE 38E(120 mg, & 68 %) AT}

o] 33t E9 + A= g5 2t

=E74 395.0 C; 1H NMR (300 MHz, CDCl,) 7.88(2H), 7.62(2H), 7.66-7.60 (10H), 7.55-7.44(15H), 7.40(2H),
7.38-30(9H), 6.95(6H), 6.83(4H); MS [M+ H] 1019.

PADS c;;] 2
(3}8h2] 1-22 BAH = &) A%)

A7) A xe 6ol A AxE g8t (7 A= 84gE(1.00 g, 1.80 mmoD @ 4-EH#d B 29 4H0.74 g, 4.93 mmol)
= 2 N &g -89 20 me et &<l 40 meo] &ofol] ¥ar wwkebH A Pd(PPhy), (0.20 g, 0.17 mmoD& YL 3 & &

=g FERALY —r-r U}:Lﬂ]%g“}oi AxA 5 A7 S5 F3A1 712 S E Al
01

StE A ¥ d 2y slo] =(0.33 g, 0.56 mmol) 3} N-#d-1,2-dd @ t]o}xl (0.11 g, 0.60 mmol)ol EF< 40 m 2} Z4F
10mE YL SHRS(T. 2 A kS AI 7 S Ao e S Uy dA4Y AAE sl ey FrE2x o2 A
a1 o 3pate] 3heh] 1-28 A EE 3eHE (120 me, 78 28 %) AU

o] 33 E9 + A= g5 2t

1H NMR (300 MHz, CDC]B) 7.89(1H), 7.75(1H), 7.62-7.29 (24H), 6.98-6.76(12H); MS [M+ H] 751.

/\1}\0;] 3

(3heh2 1-42 A 5= gt Ax)
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12 EAEE 313E(4.00 g, 7.85 mmoD ¢} 4-E W s d B 24 1H(3.53 g, 23.5 mmol)
O mest E5<l 60 me o] & Mol WL wykalH A Pd(PPhy), (0.27 g, 0.23 mmoD& ¥iL 3 d &
AL g w3 e R AT F AT S5 A7 S E Al
m = Aol - o spataL o g opAlHlo] ER A A A FEZH 3] d vl 5

;Lm}o-lo(v
= g
8?‘%

StEZ Al #Hld U dslo] =(2 g, 3.74 mmoD ¥} N-#Hd-1,2-d @ t]o}l (0.69 g, 3.74 mmoD ol EF< 40 me e} =4 10
mS i SFIIATH 2 A NESAI T Ao E s Uy JAE 1 A5t eI FEZEFORE AL
o] 5] 3}etA] 1-42 FAHE 3FEE(1.3g, 8 49.7 %)S LA

o stzel BA AN The gk,

=41 352.0 C; 1H NMR (300 MHz, CDCl,) 8.28(s, 2H), 8.14(d, 2H), 7.99(t, 4H), 7.81(t, 4H), 7.62(m, 4H), 7.53
(d, 2H), 7.45(m, 4H), 7.32-7.26(m, 6H), 7.22(s, 6H); MS [M+H] 699.

Al A o 4
(3}eh2 2-42 FA 5= gt Ax)

éi?‘i‘ 8 ‘/§7—1'§}—r‘51/‘43]—
E‘%ﬂﬁ‘@l ml, 1.7 M Ae-EN)E 3] 7helgith. s d=Eol A 40 E3F wRksk F 7] Alzd 164 Al x4 8132
2 FA = 39E(2.93 g, 8.00 mmol) & Lol A 7Fetdith BAHE 71 E AT 5 WEES A2 olA 3 AR

°} wykselth, whg- &Rl PR F iia‘r =& N(40 m)E A 3] 7hate] F31 40 &1F = ]/‘1 E *;}"i‘jr A€ 3
129 o] 7}at & B3} MGog 2z 2538 NolFrh o] BAL AT Axste] teZ(4.10 g, 82 %) 5 AT

7] tell A 2-B 2R Yz egal(5.78 g, 28.0 mmol)S A A E THF(40 mf)ol] o)L
[e]

RO

t]e+2(4.10 g, 6.59 mmol), ZHF L2 =(10.94 g, 65.9 mmol)Z Y EF &lo| LEX AT}o|E o= o] E(11.6 g, 109
mmol) 8] EFES oA EAH200 me)oll A 24 AlZE &<t {3 Ao 2 Wzhelal o 33k th of M EAL & Al o
HEZ2 ¥z AL & Axsle] 2,6-t/HZ R -9 10- ﬂ%z%%—z—%‘—%}éa}@l (3.15 g, & 81 %)< AUt}

d
gA Hd g ddste] =(2.77 g, 4.34 mmoD) ¥} N-#d-1,2-dd A ]o}1(2.00 g, 10.9 mmol)dl| &

47 Y ore
T4l 120 meeF 24F 60 meS 2ar R3St 15 AlZF ¢ vEg A1 3 kS Ale] =(1.51 g, 17.4 mmol)E €l 2 Al
B EF WS Y AN FALOR LEE Y FH 1AS 75 e TR EE0R A ojakeke] 5454

| Y ]
2-4% FANEHE 3E(1.52 g, T8 36 %) At} o] 3}gHE o] {=7 S 487.4 Tolt}

(3}eh4] 1-142 FA S = 3hgh= o] Al%)

9,10~ a]*—aﬁ@—z 9]-2,6-T) B2 R HEAI(1.00 g, 3.55 mmoD) 7} 4- L2 wd 1 2 Y2H0.81 g, 3.90 mmol) &
EAMZE 10 mot 59 30 o] §eoll @3 wukat A PA(PPhy), (0.10 g, 0.09 mmol)< ¥t 2 & EoF $Hiagitt.

s FET F =2 AL Sy v gt 2 A2 F S AlA Sk 3 AR vHE T 9] 2(CHCly/
HEX=1/2) &2]3to] Y3l 4-(9,10-H] 2=-H] A d-2-U-6-H 2 K -QtEe}4l-2-d) -l =L dslo] =& 0.8 g T35
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A7V A 4-(9,10-0] 2=-R]Hd-2-L-6-H 22 -StEZFA-2-d)- =g slo] =(0.80 g, 1.20 mmoD) I} N-3d -
1,2-dAd @ t)o}H1(0.22 g, 1.20 mmol)ol] EF< 50 mee} 24 10 S 21 87519 2 7 e A7l & A eo=z &
EE Uy 349 2AE O%J%oﬁ B aRvEOdYE 223 T ey SFEEXE 08 QA5 3182 1-147

FA = 32 (0.45 g, 78 45 9)= TSI

[e]

=

shetE o] B AYE et 2o
=3 417.7 C; MS [M+H] 1231.

A4l 6

(3heh2] 3-2% mAIH = ShgEe] Al%)

9,10-t]%4-9,10-t)8fo] =2 -t E g} Al -2-7pu &l 3Fo] =(1.63 g, 6.9 mmoDell 1.27 g(6.9 mmol)¢] N-#d-1,2-
A Ao}l (1.27 g, 6.90 mmol)S 74l 80 m ¥} o} EAL 10 ME 2L 12 A ZF 5ot BF A ZATH &ujE A AA 7] 1L
o ;&S Fof AAsIA 7] & o Hslo] wlzo|u|thE 2 (2-(1-dd-1H-WlZo| v th&E-2-U)-AE&F] =, 1.14 g,
TE 41 %) = c?%qdr

2-B 2 FH|Hd(1.46 g, 1.1 ml, 6.25 mmol) HEZ o] =2 F2H(50 mi)el Holi g™ -FedaH([®8.3 m, 1.5 M =
|MN)S 78 TollA A3 7hate] wh-3AIZ Tt o] Whg-&ol 7]l A /g 2-(1-9d-1H-HlZomtpE£-2-<)-<t
#A=(1.00 g, 2.50 mmol)& A 3] 7het § A2 A 4 A]3H ek WHRAIZ T 2 N 94 &3} o eof g 2 E31Eof
S ol 1 Az st kA vk LA 33tES o HAT] ZiZ:*Wi 9,10-8] 2= [v]Ed-2-L-2(1-3d-1H-
nth£-2-9)]1-9,10-Hslo| =2 -¢tE}Al-9,10-1 242(1.00 g, & 57 %)& A3

A 77 sl A T d=(0.70 g, 1.00 mmoDE oA EAF 60 mlol] BE4A 71 & 24529 =(1.66¢g, 10 mmol), YEF
Blo] X X Aulo|E o] =g|o] E(1.66 g, 15.7 mmolDS 7}3F 3 3 A|7F FoF o "1 Ll = ”&Oi yztet &
o stal B Wehg 2 S T 3 fxste] A 349 5182 3-22 HAIH = SE(0.45g, T8 67 %) I
=

=41 270.0 C; 1H NMR (300 MHz, CDCl,) 7.86(d, 1H), 7.75(dd, 1H), 7.70(s, 1H), 7.63-7.48(m, 8H), 7.42-7.0
(m, 12H), 6.92-6.81(m, 9H), 6.63(d, 2H); MS [M+ H] 675.

Al X o:] 7

(F7] &3 2x1o] A %)

ITO(indium tin oxide)7} 1500 A o] FA = Bt} & H fr2] 7|9S AAE 5 S/l 9l 2532 A& skl
AL-g-3 Al A= 34 (Fischer Co)AS] #|&& AFg-3FH o W] FEo](Millipore Co)AF Al &2 ZE (Filter) 2 2 2x}2 4

I E
47 ZH4E AU ITOS 30 £ AR S 5 752 2 8 MEsle] 289 AXL 10 230 A9, S5
5 G AHS S AZAT F Fehzvl A4715 05N

AFo] LY o AZRALE, opHE, WEE 5] SAR 25
o e AaEY =S ol 8] 7] 7B 5 B AT F AT TR 1S o EA AT

olg€ A 4 ITO 9 A= o AAYEH axtolxE g Hd dl (hexanitrile hexaazatriphenylene)E 500 A 2] F7
2 4 1F S8t 4EFUS S AT 1 9o S olFsteE £ NPB(600 A)E W3 S2Hs & 43359
S e A7) 8 jE2 EAE = IEES 100 A9 —r’iﬂi HF Sz stk FES ol Axle] 9] H o]F 9T E
St A719] ke 1-29] 313ES 200 A9 FAE F 52 5t F71ES9 vyt A4S 4R35l ] AATY
W p5Z o] £AA R 5 A AR F STt S(LIF)SH 2500 Aol T HFHFE FAs] &3 G4
Stk 719 B Fr1Ee] THEEE 1 AlsecE FA8aL Bl EEF el =+ 0.2 A/sec, 51 H2 3~7 A/
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A7VNA A ZFH A7) §-718F 22l 4.04 VO «WsE AAE 713 4 J_’Jr A/cmA FUEA 1931 CIE color
coordinate 7122 x =0.16, y = 0.11 °l] 3133l= 184 nit 879 H A Edo] J&%LE]ME}.

/‘T}\dl 8
(7] 0 27pe] AZ)

A=9e] AU EL Aol E # DAl (hexanitrile
hexaazatriphenylene)= 500 Aol FAR 4 AT F&5t] AFFUSS AT 1 o A2 3|
NPB(600 A)E %3523 P —? i sk d7) shakA] 1R BAIEE S E S 200 A ] FAR AE ST
LgS ol el 9 2 s}oh2] 2-2% HAIW = BHEES 200 A FAR AT S8
B S 4es 9ol £aA e ® 5 A FAR 2lE EF 2ol =(LiF) ¢ 2500
Aol 79| OLEU]H SAste] 58 48tk 4719 HABAA 718 SHEEE 1 AlsecE T8I BF
Z58ol== 0.2 Afsec, dFPHS 3~7 A/sec?] SFHELEE FA 88l

A7V A A" A7 F71EF Ao 4.63 Ve £8E AAE 71e A7 10 mA/ard] AFE o4 1931 CIE color
coordinate 7122 x =0.16, y = 0.19 o] al33}l= 226 nit ¥7]19] H A ~HEHo] A2t}

/‘T}\dl 9
(7] 0 27pe] A1)

A= fofl A EZ dalolzLE 2] 7 d #ll (hexanitrile
hexaazatriphenylene)& 500 A9 FAZ & ¥ F&st AT FUSS FAAY. 2 9o AFE o]Fsl= 529
o 2l

NPB(600 A)ZE & %iﬁ} T T Ags s A7) 38 2 BA = SEES 200 A FARE A el
g3 floll AAbe] 79 H o] F 9T E s A7) 88 1-42 ZAHE SHES 200 A9 FAR F FFe {7
5o vtk PA S R Y] Axsd 2 #%%%’M ﬂ}ﬂ O?L 5 AA T’fﬂi FJ 52 EEM (LiF)<} 2500

AQ FAY dFuES e 58 dA 5 A8k L 2

ZZ o= 0.2 Alsec, ¥FHFL 3~7 /secy

A7 A Az A7) F718d 22k 6.16 V] & f_’é 3_74]% 7}
coordinate 7|22 x=0.16, y = 0.12 o] sig3}l= 1 it 9r7]e

A4 10
(F71 B Azbe] Al %)

g7) A 7ol Aok ol FHE ITO 51 A =9fol SAtY EH 3 atol A} E 2f 9 d /ll (hexanitrile

hexaazatriphenylene)& 500 A9 T2 4 F F&3t] AFTUSS AT 1 Yol FE o]F3t= 22
NPB(600 A)E A&52s & B35S 31 7] 848h4] k& BA =+ 3FHE-S 200 A9 ﬂﬂi 21F S2skeltt
Ukt Qo] Axbe]l F L o] sl A 318t 3-28 FAEHE FFES 200 A FAE Ay =25 §7]
359 o YA S dEskglth 7] AT 2 FESH S o2 5 A FAR i EF o] =(LiF)<F 2500
Aol FA o] &Fm ]*”*“ At 555 FASAT A7 BN FrlEY TFAEEE 1 AfsecE TAGA AL HF

ZFgo|=+= 0.2 Afsec, ¥FNFEL 3~7 Alsecd] E&HEEE FA]3A

A7Vl AzE A7) F71EF Al 5.17 Ve = AAE 7

7}k JJr 10 mA/cire] AFH x4 1931 CIE color
coordinate 7|22 x=0.16, y = 0.17 o] s133}= 124 nit 17]¢] A

iﬂé%ﬂ%@1?ﬂ
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