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WA
0._Cl 0 E’\/\m
o ~NH2 HCI + —
F FoooA

250 ml S8E Zg~Tol 10% 89N sodium hydroxide (6.71g, 167.75mmol)< ¥ i, 0ColA n¥HAIZIT),
o]% 2-chloroethanamine hydrochloride (8.85g, 76.30mmol)& Y X% &2 w7tz A & 4-
fluorobenzoyl chloride (14.82g, 93.47mmol)S ¥ 1L 0C°ﬂ/\1 A adkgl &0 o2 S8 1AZF o at
A7tk &8 Yol vsE Fasta oF(filter) 3 &, FFELS methylene chloride®} hexanes ©]-&-3}o]
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upo 219
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Cl Br p
+ PCI5  + —
NH>
F
A F B

250 ml EZHe Z8k2~=0) A (10.00g, 49.60mmol)S Y il, xylene (110m1)°ﬂ =9l & pentachlorophosphine
(15.49g, 74.38mmol)& ¥, 2A17F Hot EFAZT, o2 255 YWE F, 2-bromobenzenamine (9.39g,
54.59mmol)S Yil 20A7F Eob dFAFIth. ¥kSo] T EWH  toluened ]%3]—&1 AAES 73,
methylene chlorided] <1 ¥, ammonium chloride F&H& o] &3t FIAIZIY. FE3ta, §AE FFHAA
ethylacetate} hexanes ©]843te] A7 A=ZnlE e uE A st 5% B (9. 72g 30.45mmo1) & B

Br Br

3 X
Oy Oy
P KMnO4 —_—

Montmorillonite (K-10)
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S %Z=XA ethyl acetate®} hexaned o]&ste] A" FIZnEaHIHES AANS, FIFE C (3.90g,
12.30mmo1) & A AT}

(4) shgr=De] A4

AV
- ST
+ nBuli o+ g ——

250 mL SHbe Zekado] 3gE C (3.90g, 12.30mmol)E tetrahydrofuran (80ml)ell <91 ¥, -78C= Yzt
AZItk, 2.5 M butyl lithium(5.30ml, 13.28mmol)<S 3] YWolFa, 1AZF & ALY, o] %,
chlorodimethyl (phenyl)silane (2.28g, 13.36mmol)<S Yil, 1AI7F E¢F wyt & A2oA] 3A7F §X 3}, &
S Yol H3& FTH3laL, ethyl acetated o]&ste] FE3 & &NS FHAA ethyl acetate®t hexanes
ol gste] A4 ARvEIHNIE HASt 3= D (2.50g, 6.71mmol)E ATk

(5) A 4 g2 B-179 4

uLo A5
rny I
] o
\'s\'{'f \S7i/
i b,
; NN
Ir(acac)3 + [Nl e Qf\/l‘f Sy
2 A | S |
0 .
[
F D L F |, B-17

50mL =ute k239 3¢E D (2.50g, 6.7lmmol), Iridium(III) acetylacetonate (0.65g, 1.34mmol)<S
kS 535S 3087 AE AFXAZ] T 9rs Zgagd A4 JAE QY FUY. (3W §rE) uke =

93, 93
&0 ethylene glycol (25ml1)E ¥& & 200ColA 48A17F WS A)7]aL, AL08 LLE Yo F F
methanol S o]-&3le] o]¥aldvt. I AES methylene chlorided] ¢ ¥, hexanes o|&3lo] Ay I =ZnEL
Yo 2 AA AT, ©]F ) methylene chloride®} methanols o]&3ste] A, 7o vtste] 3tE B-17S A
&3tk (0.42 g, 0.32mmol)

AA el 332 B-17¢] photoluminescence spectra® HAFE T 1aZ Fxstd, FAad 9% 464,
489nmol| A HgFEAJ o] LERATE,

o

1. A 2 &A44d
7] 38kA500 A B-222 FAIE HA A% FFES olgel o] AdE.

(1) shgh=A2] &4
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[0106]

[0107]
[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]
[0116]

[0117]
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w26
O Cl ) E’\/\m
o-~~NH2 HCI + —
F Foooa

250 ml S2ue Zg~Tol 10% 89N sodium hydroxide (6.71g, 167.75mmol)<S YW i, 0ColA aHHAI 71T},
o]%  2-chloroethanamine hydrochloride (8.85g, 76.30mmol)& Y X% &2 u7tx A & 4-
fluorobenzoyl chloride (14.82g, 93.47mmol)< il OCOM IAIRE kg 5 Ao g &¥ 1AZF o ak
A7t} BS Yol ¥eE Fg83ta oH(filter) 3 F, FFEL methylene chloride®} hexanes ©]-83}¢]

AAAE AAste] 335 A (14.81g, 73.45mmol)S CMBP

(2) s}tEEe] ¢4

t\ll-il)x] 7
oN
% PCI5 + —_—
NH,
Br
A

250 ml Fnbe ZEf~3o] A (14.81g, 73.45mmol)E YL, xylene (110ml)ol] 3591 % pentachlorophosphine
(PCL5, 15.49g, 74.38mmol)& Wi, 2Azk BF  EHFAZIG. *P%QE 2EE ¥HE F, 24-
2ol ShFA|7IT),

il

dibromobenzenamine (13.69g, 54.55mm01)§ Yar, 2077k
o AHES oJH3}aL, methylene chlorided] =<1 3, ammonium chloride
= & 89 FFAA ethyl acetate$} hexanes o] &3t Ayl A=ZvtEIHIE HAAste] 33tE E (12.05g,

30.27mmol) S A},

Montmorillonite (K-10)

£ S
oy Oyt
ﬁ:j P & &

500 ml Fvhe Zefi~=e) sigtE E (10.00g, 25.12mmol)E  acetonitrile (300ml)ell 5o]ar, “d-=ollA

potassium permanganate (11.91g, 75.36mmol)¥} K-10 (23.81g)9] E3ES HH3]) Lo]Ful. A20A 347+
WU B ethanolS Yol W3S F73IE. Celitedl ethyl acetateE o]83te] ojisla, HE FFHFAF
o

ethyl acetate®} hexaned ©o]|&3te] AYW FZulEayaE AAse], s3FE F (4.50g, 11.36mmol) <
At

(4) shstucel 4
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[0118]

[0119]
[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]
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HES A9
Jr \
b
! i
+ nBuli + // h s|_ —» NN
Nk
Si~ R
. t;
+ I
F G
250 mL S&vte 8239 3%E F (4.50g, 11.36mmol)E tetrahydrofuran (80ml)ol] <1 & -78C= Wdz+

A1tk 2.5 M butyl lithium(9.52ml, 23.86mmol)S 3]
chlorodimethyl(phenyl)silane (4.13g, 23.86mmol)<& % 5 Ay, &
£ 4o WS F531aL, ethyl acetated ©]&3te] FE & &NE FFHAIA ethyl acetate?} hexanes ©]
g3to] A9 AREIYAES AAE, FFE G (2.69g, 5.3lmmol)E

YolF,

A7 Bt Ak F, ALdA 3A%

LARF ek mukAITh ol F,

=

(5) HA Q17 33E B-229 A

o .
. ®
GG — |3
i N | S
Ir(acac)3 \75;" T\ i e L >
i/:‘fg b “/ 4[7 | P
4 LT "
G B-22
50mL Hvte k239 3gE G (2.69g, 5.31mmol), Iridium(III) acetylacetonate (0.64g, 1.31mmol)<-

G
g, 93 Z3ES 30wt JE dE2AZ T g Zetadel] A4 7hAE A9 FATh (3™ REE) g &
&0l ethylene glycol (25m1)& ¥ F, 200TelA 48212k Wk Al7]al, Aoz 2nE YFo] F F
methanol & ©]-&3}e] o735} tt. I A ES methylene chlorided] ¢l ¥ hexanes ©]83le] A8 IAZnEL
I E AASA Y. o] %, methylene chloride®} methanols °o]&3te] A, 7ehoddste] 3tE B-225 A
3k, (0.31g, 0.18mmol)

A Q133 g3lE B-229] photoluminescence spectrag HOFE
486nmol| Al WFE A o] eI},

= 1bE

nN‘

Z3d, AT Y 460,

ofsl, AA7Ig ¥ wgel HA dF sFEs ol&sto] FIAALZFLAE AFes Al 2 AFHd2E
o, B odrgol ok A Q1 e B olF o] &% FIAAE A Hes vl At

A3 o]

71 el AF-H-SAk| =(1T0)F2] W3 WHo] 3m X 3m 2717t A= Aede F A, A A

o] <relo] oF 110 torrel
A), NPB(550A),
carbazol-9-yl)phenyl)-9H-carbazole,
yvl]benzene, 400A), LiF(5A),

1 el A 7] ITO F Zdell HAT-CN (hexaazatriphenylene-hexacarbonitirile, 50
TAPC(di-(4-(N,N'-ditolyl-amino)-phenyl)cyclohexane, 100A), “2=E mCP (9-(3-(9H-
300A)+ EHE B-17(15%), TmPyPB(1,3,5-tri[(3-pyridyl)-phen-3-
AL(1000A) 8] &A= sttt

10mA/em ol A FEALL 7.85V0]3l, AFEES 15.45cd/A, AHESH
o™ olm CIE x = 0.181, y = 0.339& YA}

L 6.181m/W, ¥AE&

< 8.1%= JERS
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[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]
[0142]

[0143]
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/\12‘54012

719 Aol QlEF-E-2 AL =(IT0)Z2] &3 WA o] 3mm X 3mm Z7)7F =2 HEdst & AP, 13 A
we] gteo] oF 1x10 torrdl AEelA 7] 110 2 4ol HAT-CN (50A), NPB(550A), TAPC(100A), &2=E mCP
(300A)+ =HE B-22(15%), TmPyPB(400A), LiF(5A), A1(1000A)9 A= A =3},

)

10mA/cm ol A T-EAFL 7.75V0] 31, AFEELS 17.60cd/A, AHEEE 7.13In/W, FAEEE 9.3%2 e
om olu] CIE x = 0.169, y = 0.328% YERJATE.

H] 7l ef| 1
719k Abel] QIEF-E-2 AL =(IT0)Z9] &3 WA o] 3mm X 3mm Z7)7F =2 HEdst & AP, 13 A
we] gteo] oF 1x10 torrdl AEelA 7] 110 2 4ol HAT-CN (50A), NPB(550A), TAPC(100A), &2=E mCP
(300A)+ 317] 3}atale-10] TA|E E=AE(15%), TmPyPB(400A), LiF(5A), AL(1000A)¢] A= A9l gict.

)

IOmA/cmzoﬂ/\ﬂ TFEAe 7.86Vo|a, AFAEL 12.75cd/A, AFEEL 5.10Im/W, FAEZEL 6.7%S UJENQ
o old CIE x = 0.196, y = 0.3335 YElfAc}.

713k el QlE-'l-SAe] =(ITO) 59 &3 WAl 3mm X 3mm 277} HEF fEdst & AAsgl. 13 H
we] gtedo] of 1%10 torrdl AElelA A7) 1T0 2 Fol HAT-CN (50A), NPB(550A), TAPC(100A), &2~E mCP
(300A)+ 3}7] 338-26-20] TAIE EHE(15%), TmPyPB(400A), LiF(5A), AI(1000A)Y A= AJutsloct.

10mA/cn ol TEAE 7.93V0| 1, ARTEE 15.38cd/A, AHFTEL 6.09In/N, FAEEE 7.292 el
o olnf CIE x = 0.182, y = 0.3952 Yehfile}.

EA .

1:1:

o3 7] A, HAT-CN, TAPC, mCP, TmPyPB+= 3&}7] 3}&2]6-3 WA 6-6°.= zhz}
§‘|:6‘LA16_1

F—N

N /N\
>
/

= -3

g‘ |:61—/\1 6-2

_ _
C—O
oo,
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[0144]

[0145]
[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

g‘ |:61—/\1 6-3

g‘ |:61—)\1 6-4

TmPyPB

FEdh Al 529} vate)l B 29

Al

AARE o xlel YERNSITE.

SIHSd 10-2013-0114377

F 1
Ak [V] AF AFEs HEas FAaE CIE(x) CIE(y)
2 d/A 1m/W
(10mA/cn’] [cd/Al [ 1m/W] [%]

2381 7.85 10 15.45 6.18 8.1 0.181 0.339
213 o2 7.75 10 17.60 7.13 9.3 0.169 0.328
H] W a1 7.86 10 12.75 5.10 6.7 0.195 0.333
H] 3 of]2 7.93 10 15.38 6.09 7.2 0.182 0.395
F1olA HolxE= vle} o] Add 1 2 29} H 1S FAE MZ(CIE(y))S 7Y Add1 2 2% Bludl
o Hl&l AFEE % FHEZEAA 53 EAS Zerh. =, A1 2 2= vludle] B8] 20~40% A= I
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A=(138)
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o
hal
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27 H7) o] 2 = (130)
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5

[0156]
[0157]
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=
o

1~20% =33t {7

PR RS
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o
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[0162]

op

op

132: A 1 A=

r59 49
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No
N

X
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AR TEZF
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