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(1) §]_tﬂ— A-/] tﬂ-/\-]

FEE N
O« Cl 0 E’\/\m
o-~NHz HCl + =
F F A

250 ml S2ute Z82Te] 10% 8N sodium hydroxide (6.71g, 167.75mmol)< ¥ i, 0ColA n¥HA| 71T},
o]%  2-chloroethanamine hydrochloride (8.85g, 76.30mmol)& ¥ i X% “QWSHE] w7}A] nREAIZL & 4
fluorobenzoyl chloride (14.82g, 93.47mmol)<S ¥ i 0ColA 1AZF WHksk & Ao =w &7 1A ¢ o
Atk &8 Yol wsE T3 oF(filter) 3 F, HFE2 methylene chloride®} hexanes ©]-&35}¢]
AAAL AAete] 33E A (14.81g, 73.45mmol)S AL},

z

(2) 3}e+EBe A

uEo 219
Br
H
O N o N_N
cl - 5
+ PCI5 + —
NHo
F
A F B

250 ml SHbe Z82~30 A (10.00g, 49.60mmol)<S ¥ il, xylene (110m1)°ﬂ =9l % pentachlorophosphine
(15.49g, 74.38mmol)S ¥aL, 2AI7F F¢F SAFAZT, 2oz 255 YW % 2-bromobenzenamine (9.39g,
54.59mmol)& Y¥Wi 20A1ZF L FFAIZIY. dbEe] FEHW  toluenes ©]&3le] HAXMES AFsa,

methylene chlorideo =<1 ¥, ammonium chloride &% o]&3le] FIAT. FE3HaL, £9& FHAA
P

ethylacetate®} hexanes o]&38te] A8 IZnlE I HE AAste] 3135 B (9.72g, 30.45mmol) S Alt}).

uFo 213
Br
X
N__N
+ KMnQ4 E—
Montmorillonite (K-10)
F B
500 ml Suber Z8~30 3ggE B (9.72g, 30.45mmol)E  acetonitrile (300ml)ol] =o]ar, ArL-oA

potassium permanganate (12.38g, 78.33mmol)¥} K-10 (24.76g)¢] E3&ES HF 3] Hoi-rr/} Abeo| A 3417
WHAZ] 3 ethanol e Po] ¥H2S E23t}. Celited] ethyl acetate® o]€3sle] filterE AA S, &N
S EFAA ethyl acetate?} hexaneS ©o]&ste] AR AZvEIHIAE HAAse, s5E C (3.90g,
12.30mmol) & A AT,
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F ¢ F D

250 mL =Hte Zepao] 3eHE C (3.90g, 12.30mmol)E tetrahydrofuran (80ml)ol] ¢l ¥ -78C= Wzt
ATk, 2.5 M butyl lithium(5.30ml, 13.28mmol)S HH3] YolFir, 1A3F weF w¥kAIT, Ol—?
chlorodimethyl(phenyl)silane (2.28g, 13.36mmol)& €ir, 1A17F Bk wRk § Aol A 3A1ZF {4 g},

= 9ol WES FESEL, ethyl acetateE o]&dte] FEF F, B8AS FFAA ethyl acetate®t hexane-e—
o] g3t Ay A=RnEHIE HAAEte] 3E D (2.50g, 6.71lmol)E ATt
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wLo Al
“si” j“ =
o
: 7 N N.
Ifacacys  * @ N‘J’/\N N | i
()
\[//
F D L. F ], B0

S EFES R AF ARAZ F 9kE Zgadd di vt A9 A GH wE) wkg &
&l ethylene glycol (25m1)& €2 F 200CoA 48A12F WHg Aj7]a, AR08 255 3o & F
methanol S ©]-&&to] o3&t A ES methylene chlorided] %91 ¥, hexaneS ©]&3te] A3 A=nED
Y= 2AAetdtl. o] 3, methylene chloride®t methanolS o]&3te] A, 7dolztsle] 31stE B-172 A
3Tk, (0.42 g, 0.32mmol)

50mL Tote EEk~Fo 3gHE D (2.50g, 6.71mmol), Iridium(III) acetylacetonate (0.65g, 1.34mmol)<
E]_]:

A o134 3}3E B-179] photoluminescence spectras HAFE & 1aE FxsdH, AN 9x2 464,
489nmol| A gEAd o] e

1. Al 2 el

371 sFeh5ell A B-222 EAIE A Q1 SHghEE ofdieh 2ol dET
(1) 3gh=Ael ¢4
w6
(6 T | o) H\/\
Cl
o ~NHaHCL = =
F F A
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[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]
[0116]

[0117]

SES46] 10-1984188

250 ml FHE ST 10% T89Y sodium hydroxide (6.71g, 167.75mmol)S ¥al, 0TColAl MWEAIZITEH,
o]%&  2-chloroethanamine hydrochloride (8.85g, 76.30mmol)& Y il E—':r |32 w71 WREAIZL &, 4-
fluorobenzoyl chloride (14.82g, 93.47mmol)S YL 0TolA 1AIZF Hkgk & Aoz &3 1A o ik
AT, & Yol WgE FEst oA (filter) g §F, FFE-2 methylene chloride$} hexanes ©]-8-3ho]
NS AAske] sh3hE A (14.81g, 73.45mmol)& A SATH.

ul-& A7
O N
\/\CI Br @/
+ PCIS + —
NH->
£ Br
A

250 ml S2vte S8 ~300 A (14.81g, 73.45mmol)E ¥ i1, xylene (110ml)ol =<1 ¥, pentachlorophosphine
(PCL5, 15.49g, 74.38mmol)S 9L, 2AF gt SFANHY. A2oem 2EE UWE F, 2.4
dibromobenzenamine (13.69g, 54.55mmol)<S Y il, 20A1%F F<¢F SHFA T, wWHS-

o] AHES 0134“5‘}1 methylene chlorideo] <! %, ammonium chloride &S o]
= 5 8L FFHAIA ethyl acetate®t hexanes ©]-&3te] Ad A=RntEH 9 E HAIste 313HE E (12.05g,
30.27mmol) & .:ME}

(3) §],51—U F/] —51—/14

HL-o 218

Br Br

— =
Q/N N @\/N _N
KMnO4 —,

B +
Montmorillonite (K-10)

500 ml ToMbeE ZEl~3e] 33HE E (10.00g, 25.12mmol)E acetonitrile (300ml)o] =o]ar, Ah-ofA
potassium permanganate (11.91g, 75.36mmol)¥} K-10 (23.81g)¢ EFES A3 Loj:=td. A-LoA 3A7F
IR & ethanolS Wo] W3S F73t). Celitedl ethyl acetateE o] &3le] o]i}slal, RS FHFAA
ethyl acetate$} hexaned o|&3le] AW FZulEagdES AA S, FIdE F (4.50g, 11.36mmol) <
AATE.

(4) §],51— G/] 51—/\4
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[0118]

[0119]
[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

SEE46] 10-1984188

1;]1-_9_}\]9
>
Br 2
NN i
= TR 5 R S
’ — :
Bl 5 =/ j\%"\ [
i Si™ l\
F f(
gy
F G

250 mL Tove Zefx30) 348HE F (4.50g, 11.36mmol)E tetrahydrofuran (80ml)el <91 % -78C= “J7z}

AlZItk. 2.5 M butyl lithium(9.52ml, 23.86mmol)< 3] WolFi, 1AZF b wwkAZIch o] §,

chlorodimethyl (phenyl)silane (4.13g, 23.86mmol)S @il, 1AZF &<k ik & AhoA 3A7F F-A]3). &

S Yol wkeS FT73lal, ethyl acetateE o] &3] F& fNS FHAA ethyl acetate?} hexaneS ©]
&3t A7l AEnEIHIAE AASH, SFHE G (2.69g, 5.31mmol)E LTt

o -
-

(5) A A% 3eE B-229 94

E]_]_—_Q_}\] 10
) O
Si” ~Si- _
ﬁ NN o | N_N
acacys * L _/ Y L o
g g s e
O B o
\\% F L & ?} F Jd
G B-22

50mL Tote EEkaFo 3gHE G (2.69g, 5.31mmol), Iridium(III) acetylacetonate (0.64g, 1.31mmol)<
=]

Y, g EES 08N AT ARAN F kg Egadd A 7tAE A9 FAG. (3| wE) wke &
& ethylene glycol (25m1)§ %‘-% . 200ColA 48A)17F HHE- A]?lﬁ ALoR 2EE Yo £ 5

methanol & ©]&3te] oJ3}s}t}. £S5 methylene chlorideo] =9 ¥ hexaned ©]-83le] A8 A ZvlEL
NI E AAsSlT. o] %, methylene chlorldeQ} methanol& o]&3fo] A, 7Heteste] s3tE B-22& 34
3+ tk. (0.31g, 0.18mmol)

A <l 83E B-229] photoluminescence spectra® HoF+ = 1bE FFsH, A X<l 460,
486nmell A 54 o] Yehdt.

olal, 7Ig ¥ el AHA QF IFES olddte] FUIFALFLAE AFEE Addl B A28
o, & Tl oFk FA 1 seE B olE o] &% FrIAAE GRS Hes vl ARt
Aol

718 Aol JAFE-8-SALo|=(1T0)=2] 3 WAool 3mm X 3mm I7|7F H == HEJsE & A4Gsct. s A
Bl o] ol&Ho] oF l*lOietorroJ Aejel A A7) IT0 5 AFoll HAT-CN (hexaazatriphenylene-hexacarbonitirile, 50
A), NPB(550A), TAPC(di-(4-(N,N'-ditolyl-amino)-phenyl)cyclohexane, 100A), Z2~E mCP (9-(3-(9H-
carbazol-9-yl)phenyl)-9H-carbazole, 300A)+ E=HE B-17(15%), TmPyPB(1,3,5-tri[(3-pyridy!l)-phen-3-
yllbenzene, 400A), LiF(5A), AI(1000A)2] =M= Autalict,

1omA/em ol Al FEALE 7.85V0]3, ARESS 15.45cd/A, AHEEL 6.18In/W, AAELE 8.1%2 JeRY
o™ oju CIE x = 0.181, y = 0.339& YT},
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[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]
[0142]

[0143]

S==5 10-1984188
23 el2

71 el E-E-SA] =(IT0) 59 23 WAl 3mm X 3mm Z717F ¥ XS sfgdsr & A4gsqnt. 13 3
we] gtedo] oF 1510 ‘torrel AEIGIA A7) 1T0 2 4ol HAT-CN (50A), NPB(550A), TAPC(100A), &~ mCP
(300A)+ =HE B-22(15%), TmPyPB(400A), LiF(5A), AI(1000A)9] A= A=sldc).

10mA/cm o) Al TEAFL 7.75V0] 3L, AFERLS 17.60cd/A, AHEES 7.13In/W, FAEEE 9.3%2 e
o olu CIE x = 0.169, y = 0.3285 YERYAT}.

Hl 0l o 1

712 el QE-"-SA] =(1T0) 59 233 W&ol 3mm X 3mm =277} HES sfejdst & AAstgltt.

W] olelo] oF 1x10 torrel AEjelAl 7] 1T0 = Abell HAT-CN (50A), NPB(550A), TAPC(100A), &2~E mnCP
(300A)+ 317 3bar2l6-10] FAIE E=AE(15%), TmPyPB(400A), LiF(5A), AL(1000A)¢] A= Adutslict.

10mA/cm ol A T-E AL 7.86V0] 1L , AFEES 12.75¢d/A, AFEEELS 5.10In/V, FAEEE 6.7%2 JEMNY
om oju CIE x = 0.196, y = 0.333& YT},

H| 1l o] 2

71 el E-"-FA] =(1T0)59] 33 WAl 3mm X 3mm 2717} HEF eIt & AAS AT, 1T A
W] olelo] oF 1x10 torrel AEjelAl 7] 1T0 2 Aol HAT-CN (50A), NPB(550A), TAPC(100A), &2E nCP
(300A)+ 317 3b8F2l6-20] FAIE E=HAE(15%), TmPyPB(400A), LiF(5A), AL(1000A)9] A= Autslict.

10mA/cm ol A T-E AL 7.93Vo] 11 , AFEES 15.38cd/A, AHEEEL 6.091n/V, FAEEE 7.2 YJEMNY
om oju CIE x = 0.182, y = 0.395& YT},

o] 7] A1, HAT-CN, TAPC, mCP, TmPyPB&= 3&}7] }8h46-3 WA 6-60.2 V7 FA|H .
g‘tfﬂ-/\](;_l

g‘ l:st/\l 6-2

_ _
8 P,N\”
Relei
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[0144] 3}81216-3

[0147]
[0148] S 8]—/\16_5
= RS .
\ /\N/(VLNJ\\ /
/4(‘ </\€/
[0149] mcCP
[0150]
[0151]
[0152] et Al 229k vlatel ¥ 29 AFAINE ofe ‘1ol YERATE.
2 1
[0153] At [V] A5 Aras A9 as FAagE CIE(x) CIE(y)
: d/A 1m/W
[ 10mA/cn’] [cd/A] [ Im/W] [%]
218 o1 7.85 10 15.45 6.18 8.1 0.181 0.339
218 o2 7.75 10 17.60 7.13 9.3 0.169 0.328
W] 3o 1 7.86 10 12.75 5.10 6.7 0.195 0.333
H] o] 2 7.93 10 15.38 6.09 7.2 0.182 0.395
[0154] FloA Hojx| = wpe} o], Aol F 29} Hlae]1e FARSE MIH(CIE(y))S 7HAY A3l 2 2% Blaldl
o Hla AFEE 2 AHaEAM 53 EAS e S, Agdl 2 25 vadlel B8 20~40% A=
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