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Lo {7 g Azt U5 G R o] Fojd Fk Qo 2% oY fUlESe] AsE vT 2R
o] oW = gith el AT, B kH e f7] 1 axE FUEF RN AFFYE, AFFES, HFE, AAFES, A
A% B¢ TR F2E P S Aok 2, £ B3 2abe] FRE oo HHA 2w 4L o) f718
=90 3 3}3F 2= o)
o= 1u =2 T M

85, B iy o] f7] W AxE A V) Al Al AT, fUES R A2 AFE AR ASAI o2 Az
sk 4= 9lt}. o] w) 2~ €] ¥ H(sputtering) o] Y A A ZE2H (e-beam evaporation)¥} 22 PVD(Physical vapor
deposition) WH < ]88 5 oy o]5 W vt St ¥ = A2 ot}

97) B 19] SHEHE S AR P W olES o §F f7] W £l A% olte] Axe] L AN o)A FAHOR
A, e, o] Az R AN S B 3EE A5 93 Aole, B @yl Welvh oGl olste] @Y

7] 964 L viEe e £ S e) SN o8 o189 7] Q71w el A olshel el o vlaed
of elete] B TAIG 0w Ak Tei), o) AXdE B uge dAels] 98 Aol A & de] Welvh ol ke
2 EE AL o

A7) e 12 BARE e §4S A4 7] 384 a WA be) SFES FVEAR A48T 5 Ak,

EA SN [55H4] b]
<Az 1> gteh4] az FAH = U Az

1) g#deld 10 g (59 mmol) @ R 2w ered g2 8.04 ml (88.6 mmol)S H Egtslo] =232+ 100 mlol] £314)31
H, Eg oﬂaom 12.4 ml (88.6 mmol)< #H7}akglth. Aa7]Fatoll Al 5AIZF wRket 5, /75 ¥ vﬂ%—% %%6}

AT}t 2Z3 §712L wad-aA/gEGgslol 2 e = 1512 AP s 5, AFAZsY 320 12 g (58 90%
)E E}Aq—

2) A7) Dol A A F obwl 3HgHE (12.0 g, 56.3 mmol)S A A ¥ THF 100 mlel 591 & -78 C= W7+t ¥ n-Buli
(2.5M @4k8-9 22,5 ml, 56.3 mmoDS A3 A7FeFth &Y 2204 30 £3F wRke & 33 E 2-F 22 -9-&F
e (12.1 g, 56.3 mmol)= 71l U 24 40 ¥3F WM ? Jeom o2 o9 3 A7 g wukeladt)
UEF S E FEAOZ NS S TR F ool NE FE3QT AV BT 2R FaE3ivl v Fos B8
AAS & 7] Sl AASA Qo7 TAE o gl FAAA S E et ket & A Ista W F Axste] 3t
525 100 mle] ofA Exbel] HAMAIZ] & A3k 34t 10 &S 718te] 4 AIF B¢ SRF3810 ok dojzl A E o star

NGFEE Aol FE F AF ARkl 20 g (97 % 78)¢] o} S AUk MS: [M+H]+ =3

(@]
(@]
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<Az 2> 3814 bR FAH = SdEd o Az

3}k a (8.23 g, 22.5 mmoD 2} & 2 =HlAl (9.18 g, 45 mmol), B4 ZHE (6.22 g, 45 mmol), £ 2 =3172](214 mg,

1.13 mmol) B A= (250 mL)& Z 4 &%17] sl A ¥4 7HEeqltt. 2o m Wzhst 5 A &S oldotAH ol E

——r%?‘?}ﬂ 2 /\ﬂ*}“}lﬂlﬁ 02 FiES AAG = e sl A &l & A A At &l E A8t A A —zj_eg,
= THANNA FFES S F S E A stellA AL R AERAA S3HE b (5.2 g, 47% T8)S DA M:

[M+H]" =493.

AN 1> 3}eA 3-22 A HE 8§ A%

5}5“] b 4.37 g (8.88 mmoD ¢} N-#ld-1-12eo}rl 2.34 g (10.7 mmoD)<S &<l 120 ml o] &3)|A]7]3, HEF Eﬁ
Mg]-FE Lo = 2.90 g (30.2 mmol), H] 2Tl A 2] dlola| EZe}E(0) 0.12 g (0.21 mmol), 50wt% E]- EV#E]
F29 52 €9 0.16 ml (0.32 mmoD)& HA7Fe 3, 2 A17F B¢t A4 75 dtoll A SFekdTh wks gl =

Y RkeS FRAZIAL 7] S5 FEANY. 2w H Edsto|l =2k = 9/1 S Y Eele F "i%oﬂ 2
Zof kel 7 7F 1 xste] 518H4] 3-2 (5.2 g, & 86.8%)F AT MS: [M+H] = 675.

<A 2> 3182 3-8F FAH = 535 Az

1) 3}82 3-8 ZAH & ES Axet7] g ofd ofdl A4 (1, 4-vzgn|sdolyl, 1,4~
naphthylbiphenylamine): 1-°}7] =132 &4l (1-aminonaphthalene, 7.4 g, 51.48 mmoD ¥} 4-B. 2 & 0] H g (4-
bromobiphenyl, 12 g, 51.48 mmol)& &<l 200 mlell €312 215, vl ~t)ul A 2] dlopA| =225 (0) (Pd(dba)2 0.89

g, 1.54 mmol), 50wt% E&]-EH8]-5-8 E 29 (tri- ~butylphosphine, 0.60 ml, 1.54 mmol)¥} Y EF B g -F-EA}
o] = (sodium #-butoxide, 9.90 g, 103.0 mmol)& H7}sF5 Tt 2A1 75t A A7 Falol A 73 &, wh-s-g oo S/
& Y HbSS FAANAY V)5S FESHY] =28 6“"}/EﬂEF/‘rO}O]EETraP (n-hexane/THF = 15/1) A/} &=

A Eelstar, A foll e 2ol kel 5 2y Axsle] o} o}l (6.3 g, & 42%)E AJ vk MS: [M+H]" =295

2) 31342 b 4.37 g (8.88 mmoD ¢} W EH]Fdo}Rl 3,16 g (10.7 mmol)S &7 120 ml o] €314 7] 3L, Y EF-EH A
g -F-EAlo] = 2,90 g (30.2 mmol), HV"JHﬂaﬂl‘i FAEZeHE(0) 0.12 g (0.21 mmol), 50wt% E |- EWﬂ e ¥
23 F7< 891 0.16 ml (0.32 mmol)& H7Fk 5, 2 A|7F &t A& 715 stoll A gkistdltt. vhg &4 S/HT5 2
A REES FEAZIAL F7] S5 FES T ‘—E‘j‘ A/HEZ SOl =23 =9/1 vl A9 EE s F A follH =
of met § WFgAZse] 3184 3-8 (4.5 g, & 67.5%)E LATE MS: [M+H] = 751.

<Al 3> 7] T AApe] Al

ITO (indium tin oxide)”} 1000 A ¢] 7|2 vtk 565 F-2] 7] (corning 7059 glass) < A A& =< %%‘—/Foﬂ i
Z59 2 A F 3t o] Wl A2 Fischer Co.2] AlES AH8-3181 th ?%*}Fi M1111pore Co. Al3&2] *é
22242 A9 SFHFTE ARSI ITOE 30 3 Al F s 2 &

Atk SR AMAHo] B 5, o)Az 2 UE, ofAE, HEE J%J]Ezojr‘ﬂz‘%s Zﬂi’\]ﬂ—?%ﬁriﬂ} Al
A7) % ol BN AT Ee e Zel v 2 ol fahe] A7) A1 HE 5 W1k AN AT T AT 232 798 oA AT

d71eF 2ol FH)E ITO 71 A= 1ol a17] sheh2 o] shehE<l A EY SAtelatE g #d @l (hexanitrile
hexaazatriphenylene: |3} HATZ} $)< 500 A9 F7AZ &4 & 528t [TO 245 U NE F7]=2& 7= =5
ekl

31_
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(57) 2] ¥

A1 AS, EFS, 15 ol #7185 2 Al 2 A5S A5 = 23t 77] 23F 24 oA, 37 w71es
T 15 ool at7] shehA 19 3k, = o] =l € 43hd T 38 #8717 mld ste s 26k A
N fr7] T A
[3het4) 1]
R6 FI"!S R4
7R N R3
8R X R2
RY R1

10R
11R /i N

12R Ri3

7] 8}sha] 10 QlofA,
X+ C ®+= Sjol i,
A¥E NZ1Z20|t},

Y Aol A 27 ek vkl YE R YEY stedl 477 LA 7] E olu] 7| 2 o] Fojx O 7 HE] A
= 17 ol e X3V 2 XS 27F ek el 27 SlH 2 ] e UER UES el 4], I
A7) D ojn 7] 2 o] Fozl o R NE Ay = 1) o|Ake] X372 X8ty 27} FEH = are] 7] o] ar,

71 R 72% 44 SRH R, £ BASF 1-209] ANF @atga; B E

2 ° k. 2 FHEE 7R o] Fof oz d

E A AgE7); sE Ry UER, UEY &2 47| d4FA]7], ofn| 7]

st 9 S HZ 172 o] R o o2 R AEs = 17 o] X2 X $H dH =] 7]; ehAS
3

R1 W4 R4 3L R6 WA R132 2+ 594
= H A3k GAD Y], A3 e v x
opr 7], UERY], YE=Y], &=l
=7l AN wE dEH Rz &

s
Kl
&

R5E F°4, X3 T v X 3hE 47], 23 T 0|23 Afo] Z 2 7], 23 B v 3hE 4AId Y], 23 T |

X3y o}l 7] 9 X3 = X el 2 aie] 7| & o] Fo W oA AEE

o] 714, R57F o} 7] == el & ag] 7]l A%, o} i SR 18] 7] 2 E4(ortho) Y X9 B4 9} R4 == R6=
0, S, NR, PR, C=0, CRR,, SiRR'Z o] Fo] 7 oA Aes = 71 7] 3]s 4T 5 9o, 97| RE R'E
747y =P A o g o X E B v A S 447, 28 £ u A8y A7), 28 s b gy dAd Y], 28

= H X3 o}d 7] X8 i v X 3E o} ofwl ], A3 = v A S FHE 18]7], YEYY], olu=7] o AEH =2

7|2 o] FolZl ol A el i, o 7|4 R¥I} R'E FF a8 & FAgste] 292 S3HES AT F AT
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Al2gel lojA, 7] 3182 1 & R57F ob2 7] &= SEl & el 7] o, 7] ofd H= 2 118]7]2 2 24 (ortho)
$2]¢] B4} R4 B R6E O, S, NR, PR, C=0, CRR/, SiRR' (¢7]4, R & R'= 3}3H2] 104 A3l vpe} Zrh = o]
Fo oA AelE = 7|9 3 FFE Pk A Fr1EF AR

AT 4.

A1l oA, A7) 3482 19] 33Eo] 317] 3184 2 A 382 119 F o= 3Fel Al fF7ekg 4t

s}ehA 2 W] 3kekA 119
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