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"er7lold 7] ol Goli bl A oY Brng ojulshe ofevle] E3tEr),

w dxlo] "B 91X 9 BAQA'E 1 oW Axlrl AdE U2 QA9 o] $Es BAY9RE B3, o=
R P BfJMJ 2A7E okl FERAAA FEER JHETe gadAton,

0

il

2 9
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[0084]
[0085]
[0086]
[0087]
[0088]
[0089]
[0090]
[0091]
[0092]
[0093]
[0094]
[0095]
[0096]

CERBEE

3T

N’ -di(1-naphthyl)-N,N" -

EAobd, ¢

N,

(PEDOT:PSS) ,
diphenylbenzidine(NPD), N,N'-tJ#d-N,N'-t] (3-v|& 5| d)-4,4"'-t]o}w| =H]#| d (TPD), N N'-H]#d-N,N'-t]}

3 E)

Al
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i

=
=

=}

NN N'N'-HEg-p-Ed-4,4'-tJolr | #Hd, NNN'N'-vHEZ3Hd-4,4'-t]o}r] =

Zg)d 7}
Aol §EF, AEPAE o}y

=

=1
=

-4,4'-tjolu] :=n]H d,
g, 29 (11)1,10,15,20-8 Egs 9-21H, 230~

A, N-Hd7tEnE

NN N-EZ(p-E")otd, 4, 4', 4'-E=[N-(3-wdad)-N-ddetv] =] Eg]zdo}rl 3}

ethylenedioxythiophene) :polystyrenesulfonate

sy
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[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]
[0105]

[0106]

[0107]
[0108]

[0109]
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st f=Al, 2 Zddd 58 & 7 dd.
A2} 4 EZA 2 A diphenylphosphine oxide—-4-(triphenylsilyl)phenyl (TSPO1), Alqgs, 2,5-Ttjo}& A&

sy
A (PyPySPyPy), HEFQ#Y|olE]= 33+E(PF-6P), Octasubstituted cyclooctatetraene 3= (C0Ts)S & <

Boagel fAANgRG QN A4 FAF, A% FEF, 4T 243 L 4T FUES PN 9F
B st ol¥ FHE FRe: e 3o FYHAL, T 45 AFE, Yold TR FFEL Gl
= uge 2oz THY 4 AT

YFARZA e W FF FF3AR, FF3UA, golA AMa&, 77 Addely 4 #3F £48 AkE &
T At FAFCRE, FhEA SEE, ETaUSAoluAl FHEE, JHEA 2AASAloln e,
bis((3,5-difluoro-4-cyanophenyl)pyridine)  iridium picolinate(FCNIrpic),  tris(8-hydroxyquinoline)
aluminum(Algs), QFEZRAL, dFER, FJd, 24, #AHd, 229, Fad 2 Fuae|=d 22 Zotza}
g 33 FAgudy 2o Sguddd s, 1,4-8]~ (2-WEAgE)MAl, 1,4-8)2~Ud-mE g2 )wA,
1,4-v] 2= (4-vgd-5-s d-2-SA =2, 1,4-8] 2~ (5-3d-2-SA=2) A, 2, 5-0] ~(5-t-F-E-2-H = ZALE
)rtoledl, 1,4-vud-1,3-F-eldel, 1,6-t¥d-1,3,5-AAEQN,1,1,4,4-E|EgHL-1,3-F-Elr) <o} e
AAdH o] HE AdHlE, 4 FEAY F52A, Fuk A, fAolrewdag M, TAoledE
datol e ulgh Aa e M4 Sawl=rEdAl M4 A A JtEE Y A4 F"Ed A4 &
AL BhgHE, 2" F A, 292 S3E, SAHoE S3E 58 & 4 ATh

2 dgeo §7] EL &AE FAse 7 T2 ¥ FF, 23 39 EE NaEd e A" UHE 53
L FAANAY, 4 FolA AHEHE ARE o83t e . o= of el +=
Sl Ak qlow, A5 S wet vt AEs & o, BE 2nm WA 5,000nme] ®SjelA AA

B owde) wE fUAALRARE SRS AT YA o8
A

1o
Astal, AE(pin hole)ol A9 e dHd3 Wepow LolsiA

[A]el]

wrgel we fr1AAEaAS sete B ol 23l
=

olgt, HAlHE Fate] B oH =
ARt a2y o= dAE A7 HomA o] oJte] E e

WL US FAOR

A 1 5eE 1 A

(1) Axd 1-1: =7kA 1-1 34

N7 NH; N N
I\II‘ P —_— b >:o
NH, N .~ H

11

pyridazine—4,5-diamine(10g, 0.090mol /sigma Aldrich), potassium carbonate(18.6g, 0.18mol /sigma
Aldrich), ammonium hydroxide(6.3g, 0.18mol/sigma Aldrich)el] DMAc(dimethylacetamide)E 500ml%¥ il & A7)
St A 24A13F ksl WESAIFH Y, WES TR OF H0 0 EAR ST oF & AHAA (N-hexane : MC)3}H

=
v 4
FA 1-12 5.9 g(5& 48%) S5ttt

LC/MS: m/z= 136[ (W+1)']
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[0110]

[0111]

[0112]

[0113]

[0114]

[0115]
[0116]

[0117]

[0118]

[0119]

[0120]
[0121]

[0122]

[0123]
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(2) Axd 1-2: Z7rA 1-2 3HA

=N
N )
H N
/ 4
NT N . Br /&
=
M::;J:: =0 N NN
1-1 NH; Y4
N—N
1-2

=74 1-1(5g, 0.037mol), 5-bromopyridazin-4-amine(6.4g, 0.037mol/sigma Aldrich), potassium
carbonate(10.2g, 0.074mol), dibenzo-18-crown—6 (0.6g, 0.0019mol /sigma Aldrich), copper powder(10.2g,
0.074mol/ sigma Aldrich)el]l DMAc 250mlE Y11 HA7)HF 3hol|A] 72A17F wukste] wkSA AT WHSEE S [0

FAR SR 3 F APAA (N-hexane : MC)3te]l F3HAl 1-28 2.7g(F& 35%) 53},
LC/MS: m/z= 211[(W+1) ]

(3) Azxd 1-3: FIHA] 1-3 A

N N N N
\ _ i
& /> <%__§F—CI
N—N N—N
1-2 1-3

Z7r4 1-2(5.0g, 0.024mol), vphosphoryl chloride(11.0g, 0.072mol /sigma Aldrich), hydroxyl
peroxide(30%)(27ml, 0.072mol/sigma Aldrich)ol acetic acid 100mlE Y1l 80CE 7}¥3 & 8A)xF &t wyk
A7

o)

gl

< =g 3 JY7Zsle] Hyo MCol =82 & AAAA (N-hexane :MC)adto] F7H4] 1-3S& 2.1g(58& 35%) +538t

52
o

LC/NS: m/z= 245[ 1) ]

(4) Az 1-4: 358 1 34

N—t N
N (HO). [ AN
ja¥. ? e
N N —~=
8\_37 £ N ¥ . N
B N—N
s, 4 ClI f X
N—N =
1-3 1

34 1-3(10g, 0.040mol),  3-(9H-carbazol-9-yl)phenylboronic acid(13.8g, 0.048mol /Z=Ab),
Pd(PPh3)4(2.3g, 0.002mol /p&h tech), potassium carbonate (1lg, 0.080mol )el] THF 400mlE EiL 65TolA

18AIZF wykate] whEAZ T W T8 § W7k H0 ¢ MCol FwE] & HH Al (nHexane :MC)3t] 3HgHE
18 5.4g(5& 30%) 53t

H-NMR (200MHz, CDCls): & ppm, 1H(7.50/S, 7.52/M, 7.30/D, 3.70/S, 7.60/S, 7.30/S, 7.63/D, 7.50/M,
7.29/M, 8.12/D, 8.55/D, 7.25/M) 2H(9.24/D, 7.94/D)

LC/MS: m/z= 453[ O1+1)']



[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]
[0132]

[0133]

[0134]

[0135]
[0136]

[0137]

[0138]

[0139]

[0140]
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A 2: sHetE 3 §HAd

=N g
ﬂﬁ“ s’
NO N .
o TweeO-0)
Cl

NS
N—N
1-3 3

=74 1-3(10g, 0.040mol), 4-(dibenzol[b,d]thiophen—4-y1)phenylboronic acid(14.6g, 0.048mol /ZF=4F),
Pd(PPh3)4(2.3g, 0.002mol), potassium carbonate (1lg, 0.080mol)ell THF 400mlE @il 65CoA 18A17F wwk
sto] WESAI AT WS TR T WZEte] H0 : MCol Tl & AR A A (n-Hexane :MC)3te] 33HE 3& 5.8¢g
(& 31%) F533ict.

H-NMR (200MHz, CDCls): & ppm, 1H(7.50/S, 3.70/S, 8.20/D, 7.58/M, 8.41/D, 8.45/D, 7.52/M, 7.50/M,
7.98/D) 2H(9.24/D, 7.89/D, 7.85/D)

LC/MS: m/z= 4700 (i+1)']

’d

A 3: 3FetE 5

pot

(D Az 3-1: F7HA] 5-1 A
NS NH2 2 N=C-C=N._~
I + o=c¢c=0 — = N e
N .7 el N._z =N
Br Br Br
5-1

5-bromopyridazin-4-amine(5.0g, 0.029mol/sigma aldrich), oxalaldehyde (1.6g, 0.029mol/sigma aldrich),
sodium carbonate(6.1g, 0.058mol/sigma Aldrich)ell DMAc 200ml1E 21 47|15 slollA 24413 wH-S-AZT).

He =g 5 Wztasle] HO o MCOl 87 & AP AA (n-Hexane :MC)dte] £7H4) 5-1% 7.3g(58& 68%) =53}

ot

LC/MS: m/z= 3700 (i+1)']

(2) Azxd 3-2: 34 5-2 $HA]
NSNS TE N Sy NS
b | b 1 =N
N. = ~N N .~ | 1
Br Br
5-1

A 5-1(10.0g, 0.027mol)ell DBU(8.2g, 0.054mol/sigma Aldrich), Pd(PPh3)4(1.6g, 0.0013molell DMAc
400mlE WaL ARV sfell A 7241 wwbste] WREAIZTH vbe TR ¥ W7Eke] [0 NCOl SE] ¥ A

A A (n-Hexane :MC)3Fe] F7+A] 5-25 2.0g(5& 35%) 53} t).

LC/MS: m/z= 208[ (M+1)']

(3) Alzd 3-3: F37kA| 5-3 34

Cl
NN
E—— N~ N
S N
N =N
5-3
Cl

Z7rA] 5-2(10.0g, 0.048mol)oll phosphoryl chloride (22.0g, 0.144mol), hydroxyl peroxide(30%)(36ml,
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[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]
[0149]

[0150]

[0151]

[0152]

[0153]
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=

0.096mol)°l| acetic acid 300mlE il 80C=E 7}d3 I 84 %5 § Y73k HO

~
of
2
=]
o
>
b
A
(
olo

MColl =827 & ABAAA (N-hexane :MC)3te] F74A| 5-3S 4.7g(5F

o
w
=
+
By
oby
it
i)

LC/MS: m/z= 2770 1)

(4) Az 3-4 : 338 5 FA

5 ()~

Z3ZFA] 5-3(10g, 0.036mol), phenylboronic acid(10.6g, 0.086mol /ZF=4F), Pd(PPh3)4(2.1g, 0.002mol),
potassium carbonate(10.0g, 0.072mol )oll THF 400mlS ¥l 65ColA 18A|ZF wwtste] WhEA|F T, WHS 87

Z W7bsle] Hy0 : MCol 228 3 AP QA (n-Hexane :MC)dMe] 3}3E 52 4.0g(5& 31%) FE35T).
H-NMR (200MHz, CDCl): & ppm, 1H(7.43/M, 7.59/D, 8.84/S) 2H(7.41/M) 4H(7.51/M) 5H(7.79/D)

LC/MS: m/z= 3591 (M+1)']

Ao 4: S5E 6 FA
cl
N_ S
SN * (HO).B—, | —_—
ol—d N
N=N
5-3

ZZHA 5-3(10g, 0.036mol ), 5-phenylthiophen-2-ylboronic  acid (17.6g, 0.086mol /=),
Pd(PPh3)4(2.1g, 0.002mol), potassium carbonate (10.0g, 0.072mol)°ll THF 400mlS Y 65ColA 18AIZF L

wale] WA TEH, whS Fg T WZbele] HO ¢ MCol FRE 3 AP AA(n-Hexane MC)d] 3}FE 656.0g
(& 32%) 533

H-NMR (200MHz, CDCls): & ppm, 1H(9.20/S, 7.43/M, 7.59/D) 2H(7.41/M) 4H(7.51/M, 7.73/D) 5H(7.79/D)
LC/NS: m/z= 523[ Q1+1)']

A 5: BpetE 7

e

14

ol—d
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[0154]

[0155]

[0156]

[0157]

[0158]
[0159]

[0160]

[0161]

[0162]

[0163]
[0164]

[0165]

[0166]
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Z3ZH4 5-3(10g, 0.036mol), 3-phenylbenzolclthiophen-1-ylboronic acid (21.8g, 0.086mol /Z=Ab),
Pd(PPh3)4(2.1g, 0.002mol), potassium carbonate (10.0g, 0.072mol)ell THF 400mlS @il 65CoA 18A1%F uL
Hhate] RESAIZ T WS TR WZEte] H0 0 MCAl Tl - AEAA(n-Hexane :NMCO)3te] 3= 7S

7.8g(5% 35%) FEsHT).
H-NMR (200MHz, CDCl3): & ppm, 1H(9.20/S, 7.43/M, 7.59/D) 2H(7.41/M) 4H(7.51/M, 8.42/D, 8.10/M)
5H(7.79/D)

LC/MS: m/z= 623[ 1+1)']

Lxg

ot

Al 6: 3HEE 9

ZE T
2/2

N—=
N\\ =
Ny [HO}jB—%& } . <:%;_
<y B

=74 5-3(10g, 0.036mol), 4,6-diphenyl-1,3,5-triazin—-2-ylboronic acid (23.8g, 0.086mol /ZF=4F),
Pd(PPh3)4(2.1g, 0.002mol), potassium carbonate (10.0g, 0.072mol)°l THF 400mlS Y 65ColA 18A1ZF L
Hhate] RES AT WS TR WZEte] H0 0 MCAl Tl - AEAA(n-Hexane :MC)3te] 3= 985
7.7g(F8 32%) F53H5itt.

H-NMR (200MHz, CDCls): & ppm, 1H(9.20/D, 7.79/D, 7.43/M, 7.59/D) 4H(7.41/M) 8H(8.28/D, 7.51/M)

LC/MS: m/z= 669[ (M+1)']

13 }\é

e

AAd 7: 33HE 10

; O

5-3(10g, 0.036mol), naphthalen-2-ylboronic acid(14.6g, 0.086mol /Z=%F), Pd(PPh3)4(2.1g,
OOZmol) potassmm carbonate(10.0g, 0.072mol)°l THF 400ml= Y il 65ColA] 18A17F nlukale] wh-A]Zi T},
S THE F Jd7s H0 : MCol FEE ¥ AP A (n-Hexane :MC)3Fe] 3FgE 108 5.5g(5F 33%) 53

T2 oM
)
Y

H-NMR (200MHz, CDCls): & ppm, 1H(7.79/D, 7.43/M, 7.59/D, 8.84/S) 2H(7.92/D, 7.73/D, 7.58/S) 4H(7.59/M,

8.00/D)

LC/MS: m/z= 459[ (i+1)']
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[0167]

[0168]
[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]
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Ao 8: 3} 4 A
) &
N
YN Y (HO)B O .
e
N=N
5.3

=74 5-3(10g, 0.036mol), anthracen—-9-ylboronic acid(19.0g, 0.086mol /Z=2F), Pd(PPh3)4(2.1g,
0.002mol), potassium carbonate(10.0g, 0.072mol)ol] THF 400ml S @il 65Col A 18A]7F W 3101 WS- A 7 T},
g F5 F WZste] B0 ¢ NMCol Fw8 ¥ HH A (n-Hexane :MC)3Fe] 3E 145 6.6g(FF 33%)T53151

H-NMR (200MHz, CDCls): & ppm, 1H(8.84/S, 7.79/D, 7.43/M, 7.59/D) 2H(8.27/S) 8H(7.39/M, 7.91/D)

LC/MS: m/z= 559[ (+1)']

002mol), potassium carbonate(10.0g, 0.072mol)el]l THF 400mlE ¥ 31 65Tl A IS}J/P '73}0}01 LSS ]9ﬂf}

=74 5-3(10g, 0.036mol), anthracen—2-ylboronic acid(19.0g, 0.086mol /Z=2F), Pd(PPh3)4(2.1g,
0.
T T3 F W4t 0 ¢ MColl FE2 ¥ ZAAA (n-Hexane :MO)3F] 33E 155 6.6g(F& 33%) 53}

H-NMR (200MHz, CDCls): & ppm, 1H(8.84/S, 7.79/D, 7.43/M, 7.59/D) 2H(8.13/S, 7.97/D, 7.61/D) 4H(7.39/M,
7.91/D, 8.31/S)

LC/NS: m/z= 5590 (M+1) ]

N/\]cﬂ 10: §},6LE' z;;jl/\g

ZHA] 5-3(10g, 0.036mol), biphenyl-4-ylboronic acid(17.0g, 0.086mol /Z=4F), Pd(PPh3)4(2.1g,
002mol), potassium carbonate(10.0g, 0.072mol)oll THF 400mlE Y i1 657l Al 18/\]7J iﬂﬂ&é}o% Hk-S- Al F T}

=
0.
WS ZF8 & YZste] HO : MCol 82 & AAAA (n-Hexane :MC)3te] 3+gE 172 6.6g(5S 36%) 53
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[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]
[0189]

[0190]

[0191]
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A,
H-NMR (200MHz, CDCls): & ppm, 1H(8.84/S, 7.79/D, 7.43/M, 7.59/D) 2H(7.41/M) 4H(7.25/D, 8.30/D, 7.51/M,
7.52/D)

LC/MS: m/z= 511[ (1)

A 11: 35tE 18 §HA

o)
o %
N=N
53
=74 5-3(10g, 0.036mol), tertiary-phenyl boronic acid(23.6g, 0.086mol /F=AF), Pd(PPh3)4(2.1g,
0.002mol), potassmm carbonate(10.0g, 0.072mol)el| THF 400mlE ¥ il 65Col| A 18A17F nwkslo] WAl F T},
S 83 3 Y7hste] H,0 - MColl 88 3 A A A (n-Hexane :MC)3te] 3E 188 8.1g(5H 34%) 53}

52
o

H-NMR (200MHz, CDCl3): & ppm, 1H(7.79/D, 7.43/M, 7.59/D, 8.84/S) 4H(7.41/M) 6H(7.66/S) 8H(7.52/D,
7.51/M)

LC/MS: m/z= 663[ (M+1)']

Ao 120 315tE 20 §HA

N=

<;;?——CI \
N

N Lo + o N

N moba—é\ p \

c—& N
N=N N
5-3

=Xk 5-3(10g, 0.036mol), 4,6-diphenylpyrimidin-2-ylboronic acid (23.7g, 0.086mol /Z=Ab),
Pd(PPh3)4(2.1g, 0.002mol), potassium carbonate (10.0g, 0.072mol)oll THF 400mlE ‘@il 65CoA 18A1%F uL
O

mate] HFSAZ T, e 28 3 ydste] K0 : MCl =%a & AP AA (n-Hexane :MC)3S 3IE 20
7.28(5& 30%) 53T

ol\u

H-NMR (200MHz, CDCl3): & ppm, 1H(7.59/D, 7.43/M, 7.70/D, 9.20/S) 2H(8.59/S) 4H(7.41/M) 8H(7.79/D,
7.51/M)

LC/MS: m/z= 667[ (H+1)']
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[0192]

[0193]
[0194]

[0195]

[0196]

[0197]

[0198]
[0199]

[0200]

[0201]

[0202]

[0203]

SIS3l 10-2015-0010131

Ao 13: shebE 21 4

A 5-3(10g, 0.036mol), 2,6-diphenylpyridin-4-ylboronic acid (23.7g, 0.086mol /sigma Aldrich),
Pd(PPh3)4(2.1g, 0.002mol), potassium carbonate (10.0g, 0.072mol)oll THF 400mlS ‘@il 65CoA 18A1%F L
Hhalo] WREAIZATH WhE TR WAste] HO0 ¢ MCol Fwd $ AP A A (n-Hexane MO FE 21&

7.2g(5E 30%) G533

H-NMR (200MHz, CDCls): & ppm, 1H(9.20/S, 7.79/D, 7.43/M, 7.59/D) 4H(7.47/M, 8.20/S) 8H(8.30/D, 7.54/M)

LC/NS: m/z= 665 (M+1)']

N}\]cﬂ 14: §},6LE' z;;jl/\g
Cl
N\ \N lHO}g
+
ol—d
N=N
5-3 comp1

Z7HA] 5-3(10g, 0.036mol), comp 1(24.8g, 0.086mol /Z=AF), Pd(PPh3)4 (2.1g, 0.002mol), potassium
carbonate(10.0g, 0.072mol)el THF 400mlE Eal 65Tl A 18/\]7]' ndksle] WESAIFT, WS- T & Yzts)
o] H0 @ MCell T3] § A AA (n-Hexane :NC)3to] 33t 255 8.7g(5& 35%) F5313itt.

H-NMR (200MHz, CDCl3): & ppm, 1H(9.06/S, 7.31/D, 7.25/M, 7.44/D) 2H(7.26/M) 4H(7.23/D, 7.33/M, 7.11/D,
7.14/M, 5.56/S)

LC/MS: m/z= 691[ (i+1)']

Arld] 15: sh3tE 26 3HA
Cl
0,0
Ny (HO)B—
+
Cl s S
N=N N—MN
5-3 comp 2
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[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

SIS3l 10-2015-0010131

Z7HA 5-3(10g, 0.036mol), comp 2(24.9g, 0.086mol /Z=34F ), Pd(PPh3)4 (2.1g, 0.002mol), potassium
carbonate(10.0g, 0.072mol)ell THF 400mlE ¥ il 65TolA] 1841t _7‘:‘}0}‘3# WA T, Wk Fg & Y}
o] H0 : MCell ZF8] 5 HAA A (n-Hexane :MC)3te] 83t 2687.8g(+& 31%) 533U

H-NMR (200MHz, CDCls): & ppm, 1H(9.06/S, 7.31/M, 7.25/M, 7.44/D) 2H(7.26/M) 4H(7.23/D, 7.33/M, 9.13/S,
5.56/S)

LC/MS: m/z= 695[ (M+1)']

Aol 16: 3hghe 33 94

=74 5-3(10g, 0.036mol), phenanthren-9-ylboronic acid(19.1g, 0.086mol /ZF=4F), Pd(PPh3)4(2.1g,
0.002mol), potassium carbonate(10.0g, 0.072mol)l THF 400mlS @il 65Tol A 18/\]{} iﬂ?}é}@] "S- A] AT
S F8 F yZste] 0 ¢ Mol F8E ¥ AR A A (n-Hexane :MC)3FS] 3}3&E 33 6.2¢(5% 31%) 53

91,
H-NMR (200MHz, CDCls): & ppm, 1H(7.79/D, 7.43/M, 7.59/D, 8.84/S) 2H(7.93/S) 4H(8.93/D, 7.88/M, 7.82/M,
8.12/D)

LC/MS: m/z= 559[ (i+1)']

Al }\] aﬂ 17: §]_5LU z;—ﬂL/\é

N—N
Cl AN
N ,
YN+ (HO)B %
N
N=N
53 comp 3

Z7HA] 5-3(10g, 0.036mol), comp 3(19.4g, 0.086mol /Z=AF), Pd(PPh3)4 (2.1g, 0.002mol), potassium
carbonate(10.0g, 0.072mol)ell THF 400ml= ¥ il 65Tol|A] 1841t 1wkale] vk A|ZY, whe ZFg & JJz}3}
o] H0 : MCell 3] § A AA (n-Hexane :NC)3to] 35t 345 7.5¢(F& 37%) F533tt.

H-NMR (200MHz, CDCly): & ppm, 1H(7.73/D, 9.10/D, 8.52/S, 8.84/S, 8.88/S, 7.59/D, 7.43/M, 7.79/D)
6H(9.44/S)

LC/NS: m/z= 566[ (M+1)']

Aol 18: shetE 35 94
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[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]
[0228]

[0229]

SIS3l 10-2015-0010131

(1) Az 18-1: =3+A] 35-1 A

cl Cl
N
N Q YN
+ it N »
o N N~ =B(OH), T 2\
N=N ~ NN
53 3541

A 5-3(10g, 0.036mol), 2,7a-dihydro-1H-benzol[d]limidazol-1-ylboronic acid(7.1lg, 0.043mol/Z=A}),
Pd(PPh3)4(2.1g, 0.002mol), potassium carbonate (10.0g, 0.072mol )ol] THF 400mlE ¥ il 65TColA 18A1%F
nHske] S AT, WhS F 85 T W45k 0,0 ¢ NColl S27 & AP A A (n-Hexane :MC)dle] F7HA 35-1

4.0g(7& 31%) =3ttt

(2) Az 18-2: 33tE 35 3HA

: 0
Q”‘ b O Q”\ {
+ (HO)B-Si_
| |

35-1 35

=37 35-1(10g, 0.028mol ), 3aH-benzolclsilol-2-ylboronic  acid  (5.9g, 0.034mol /% =%k,
Pd(PPh3)4(1.6g, 0.0014mol), potassium carbonate (7.7g, 0.056mol)ell THF 400mlS ‘@il 65CoA 18A1%F uL
Hhate] dEZAIZTEH. RES TR WZske] HO0 ¢ MColl FiEEl ¥ HABAA(n-Hexane :MCO)3te S3t&E 358

4.8g(5+& 38%h) 535ttt
H-NMR (200MHz, CDCl): & ppm, 1H(6.44/D, 7.81/M, 6.16/M, 5.66/D, 7.37/M, 7.63/D, 8.46/D, 5.78/D,
6.41/M, 7.86/M)

LC/MS: m/z= 455[ (i+1)']

N/\]oﬂ 19: §},6LE' z;;dl/\g
Cl
N
+ N
| M ;/ \ Q
35-1

36

XAl 35-1(10g, 0.028mol), 1H-benzold][1,2,3]triazol-1-ylboronic acid (5.5g, 0.034mol/%=%h),
Pd(PPh3)4(1.6g, 0.0014mol), potassmm carbonate (7.7g, 0.056mol)e] THF 400mlE ¥l 65CeolA 18417 L
o
=

ghate] RbEAIZIG. Wk TR 5 WdZbste] K0 MOl SitEl § A A Al(n-Hexane :NMC)ske] 3H9hE 36
4.3g(+8& 35%) =3kt

ol\u

H-NMR (200MHz, CDCls): & ppm, 1H(7.63/D, 7.37/M, 7.23/D, 7.96/S, 8.46/S, 5.78/D, 6.41/M, 7.86/M)
2H(7.40/M, 7.96/D)
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[0230]

[0231]

[0232]
[0233]

[0234]

[0235]

[0236]
[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]
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LC/NS: m/z= 442[ Q1) ]

A 20: sFebE 37 $H4d

o]
O -
[ N— N )
N Sy .
35-1 37

Z7r4] 35-1(10g, 0.028mol), pyridazinol[l,2-alcinnolin-7-ylboronic acid (7.7g, 0.034mol/5=A}),
Pd(PPh3)4(1.6g, 0.0014mol), potassium carbonate (7.7g, 0.056mol)°ll THF 400mlS Y 65ColA 18AIZF L

gkate] RbEAIZIG Wb TR F WZAse] HO0 Ml SiE]l § A A A (n-Hexane :NCO)SF] 3HHE 378
4.2g(58& 30%) =3kt

H-NMR (200MHz, CDCls): & ppm, 1H(5.78/D, 6.41/M, 7.86/M) 2H(6.19/D, 6.67/M, 7.50/D, 7.33/M, 7.25/M)

LC/MS: m/z= 505[ (M+1)']

o] AA|do) A 2ol oFol= ofEfjel ZT},

NPB: N,N'-Bis(naphthalen-1-yl)-N,N'-bis(phenyl)benzidine

Ir(ppy)s: Iridium, tris(2-phenylpyidine)

Balg: Bis(2-methyl-8-quinolinolato-N1,08)-(1,1'-Biphenyl-4-olato)aluminum

Algs: tris(8-quinolinolato)-aluminium(III)

CBP: (4,4-N,N-dicarbazole)biphenyl

AEA e 1 StE 1S AAFESEIL) SR sto] F7|HAFAA Ax

02 =Z'®E g7 2ol NPBE T238le 120mme] ATFE5S F4892H, oloA Ir(ppy)ss EHER
33, CBPE HOST® 3&le] 2<% = 0.1nm/sec, Ir(ppy)s &AEEE 0.009nm/sec® S&3sla, F2EE H|S

o] 97} S%E Ir(ppy)s& EF3te] FTFES dol THFL 30m FAR B,

T 9ol Bala® 10m FAE FHee] FFol BYFE A AAEEFOR ofFh: AL WANE JFAY
2 Fgshn, 2 9ol SRE 12 SHeA] dome) AAEEEES YA, 2 9ol Bl ES Sl
e AAFYES YA, AAFAF Aol DEoES A3t 120me] £3& Bk HIAALY

aAE Az,

olw, 7z} B4 9 %?i}é$Ei%f f71=4¢l, 3= 1, CBP, NPB, Balg: 0.1 nm/sec, E3&ES 0.01 nm/sec,

AR 2 WA 208 SFE 1 AAe 37 E 19 /A SEEe A45EESELSE SR S A9
st A 13 $AF WHoE F/1AATFLAE Axs,

Hlanlef 1
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[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

SIS3l 10-2015-0010131

A7) 33E 1 Al Algs: tris(8-quinolinolato)-aluminium(I11)E HAAFEZ(EIL) &2 AFR3E AS AlQsta

= 2N 13 LT WEoR 2w 19 $AARYLAE AxHAT

olat, 7] &ApdAlel 1 WA 203 Lzuate] 1o we} Alxd FIAAEF LAY EAS gk 23E o

71 % 1 o JehRAL.

X1
AA445(ETL) T& A1) g aE
(at 1000cd/m’) (cd/A)
AP A A1 3= 1 5.0 7.20
AP A 2 3gE 3 4.9 7.10
A AL 43 33tE 5 4.8 7.51
A A A4 33tE 6 4.8 7.07
A A A5 3tE 7 4.9 7.15
A A ¢l6 S3E 9 5.0 7.33
A A €7 315HE 10 5.0 7.21
2 A A <8 33E 14 4.9 7.20
A A A9 e 15 5.0 7.33
2 A A 410 33E 17 5.0 7.21
A A 11 3}3HE18 4.8 7.08
AP A 12 3 20 4.9 7.55
AP A 13 313E 21 4.8 7.50
AP A o 14 38E 25 4.9 7.40
A A 415 3= 26 5.0 7.51
2AAA A 16 3= 33 4.9 7.51
2AA A 17 335 34 4.9 7.10
A A e 18 318 = 35 5.0 7.00
A A e 19 313 % 36 5.0 7.03
A A e 20 31¢HE 37 4.9 7.05
ZAH] ale] 1 Algs 6.2 4.80

oA WE § B (F) AT 25405m /EEH A 2:om ) S VL ZA A E (CS-2000+7] T+IVLE 2 12 ) o]
(cd/N)E ZAake] =7} 1000cd/n & W) TEALT} BHFEES 7] F 19 JERIRUT.

E 14 wEd, 2 dge fE §I1HAE GRS SEHE] FUIAATF LAY AAFSELAR AMEE o F
P Algzg AAFFTEL ASE AT dnt e AYs] "WojXa, #FaE&S s e As

o 4 gl
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