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=

oo go M8 e & A3 99 AN AN A S ok bk, 54 AAAES dAsn A
Aol AsA AEsaA @ e, ol B owme 549 A4 Feo die) @4stes gel ohn,
Bodge) At 9 J1& Wele EEHE BE A%, #5E U4 dARS Edet Aom olslsolor d
WU Ayl gold #AE 3A A%l U@ A Age] ¥ wye] ax2 5 & rku By
A% O AR A9 ARt

ER, olatel A AL AL, Az S ol N5E Egshe Solt BFd FHLAES Austd A8 5
AR, A7) FHREEE 47 g5l s FHHAL vk A7) folEe shbe THALS tE P
Hereye PEsE BHomw AgHT. dE Hol, ¥ Wy A WS Yol gowA Al FH8
AE A2 FARAE 398 5 da, FA) A2 THAAE Al THSAE 93

o) mAe B4 Wua) v SaA gt @, B0 ¥de ¥ReT. B 2904, "maen &
R Bel golt ANl MAE 54, 24, wA, B4, FAes, BE EE o5 2T Ao
ZATe AR AoA, s} Er 1 ool e ERsolu &4, v, 54, FALA, FE EE o
S xd A5 E4 Er 3 :

= AR Aol M) ATt gl 9, AR B SE $o] Aol syl vt T4,
24171, 3| =FA7], oflujx=r], C1 WA (50 o}w~7], UJE=Z7], C1 WAl 50 AH~7], C1 WA (50 &%

0

WA 50 LA A7), €3 WA 50 AlF2LZ7], C1 HA 50 slelzAE2427], C6 WA C50 oF&7], C1
2 (50 FHE ofF7], C1 WA €20 &ZFA17], (1 WA (10 EFYZSFozUdA7] = Aolwr|2 X35 A
ojn g},

T3 A " gz, S| =FA]7], ofuli=r], C1 WA €50 o}F17], €3 A €50 AH7], C1 WA (50 &
Z7], C1 WA 50 &ZA=E7], €3 UIx] C50 A|E=222A7], 6 X C50 oFE~7], C1 WA C20 &=A17], C1 U
2 C10 EREFL2977] BE Alofy| & A4 F /Y X377 3= 188 AT F= o).

5
A EEE S ] Holrt Qi g, shke] AH&7] ulel N, 0, S B PR o]Fo|xl oA AdEE

A=k

£ AR 9A4E 1A Of FRek, geAs B A oud

2 ARl A telge xgrold Mrel Aot g @, F ol¥el AWVt AdAE AW AU, E
°l

gl ABL ERetel AFHl Y AL vig,

AN ae MRl Aot 9 @, AFFL, o FrA, b AEFAE @

e

B A " (alkyD) 7" HE=e] A7) gle 7, A g@sieirlE ondt.

mO

7] oju g

o
ofy
Iy
o
o
L
>,
ofy
i)
(1)1_:
tlo
ke
_?(_14
ol
K
32,
N
°
lo
P
ot
[}
e

(saturated alkyl)7]" & 4= it}

71 Aol e o)|F A wE MFZATS EIEta g "E¥3} &z (unsaturated alkyl)7]"¥ =

¥ e
0o

"gAd A (alkenylene) 71"= Aol F o GLAATF Ao o] GA-Ta o]F AFow °]
715 s, &7l ddl(alkynylene)7]" = Aok F Jf o] @A} Aol shue] wa-wAa A
5 o]

ju A

2 olFold 487]% ojm@rt, Lol BEsfolE o] U BAY, AHY =

o

7] C1 WA 50 &471Y 4 v, By FAdoz d77]= €1 WA €20 &47], C1 WX C10 &4 7]
T Cl WA 6 42719 = Q).

dE Eo], (1 WA 4 &L71= &2 1 WA 4 79 &gz, &, 42485 v, odE, T23, o]4h-2
23, n-FE, o]&-%H, sec-HE % t-FEHZ o]Fo FoA AelgdS e,
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[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]
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=l /9E BE S £ . 3889 FE 10 WA 200m 7 akg s,

71 EL 221 g ags wol7] fsiME st olde A= utgAsiAe 100 o) FFIES HAE

] W Q/mm olsloltt. A= FAE 10nm WA 1m, Ho}
A s A= 10 uw 400nm o|t}. ol¥gt AT s} 7FE(CVD), =8A 714FE(PWD) T 714EE
HoEE 29HHHE Bote] A7 A5 ARE wdoe s st Az 5 .

X
rir
5

Eok 2 odge] EAo AjtelA B dgo fUAALEAAE FE] AMEE o, IXH A3FE Y, A
FFQ B, UF 24, 2R 525 B, A45E BA, 2 245U 2ol 4] 247te] 71850
A dEoR AMSEAY e B g fUlHAAR GRS StE AUy oz Beste] AMeE 4 it

A T EZ 72 A N,N-dicarbazolyl-3,5-benzene(mCP), poly(3,4-
ethylenedioxythiophene) :polystyrenesulfonate (PEDOT:PSS), N, N -di(1-naphthyl)-N,N" -

diphenylbenzidine(NPD), N,N'-tj#d-N N'-t](3- uﬂebﬂé) 4,4'-tolu] :=H =L (TPD), N, N'-t=ld-N N'-tju}
Iel-4 4'-tjolnx=HHd, NNN'N-BHlE&-p-Ed-4,4'-t]o}n|=n]Fd, NN NN -"EZHI-4,4"-t]o}n| =
Hidd :Tiﬁi(H)l,lO,15,ZO—EﬂEE}ﬂ]‘é—ﬂH,%H—J_J]?]_ S Z& ¥ydU(porphyrin)3tgsE: =4, T4 ==
Z 29 WeEE 3xFolwl & Zr= F A, 1,1-8]2(4-t-p-Eolu | A F 2L,
NN N-EF(p-Ed)oll, 4, 4', 4'-E2[N-(3-Hddd)-N-ddolr ] Eg|ddolnlz} e Eoldolyl #
TA, N-EldtEurE 9 ZEu|ditEntEy 22 JtEuE §EA, Fad ZERAjord, FEZgR Aok}
2o ZgEAold fFEA, AEAE oyl fEA|, dopulxagdlA fEA|, WIS gbgolvlyt ~EE ol

o ©
B fmA, 2 Fdd 5 5 5 Ao

b

k

A2} 44 EZAZ A diphenylphosphine oxide—-4-(triphenylsilyl)phenyl (TSPO1), Alqgs, 2,5-Ttlo}& A&

i
A (PyPySPyPy), HEZFQ g vlolE]= 33+E (PF-6P), Octasubstituted cyclooctatetraene 33 (C0Ts)S & <

B oage S 1AM gRG oA, A4 FAF, A4 £E5F, 4T £E4F L AT 795 PN 8T
2o S} ol¥e] FRE FHAE U FoE FARAY, Bt 45 AFH, Jold FF HFFRL FHa
= B4e 2oz T4 4 AT

FAEEA odE EW 53 F3AR, FFSUA, dolA MAk, 7] Addely @ FF £48 ASE &
F At FAFCEE, JhEA SEE, E2ESAboluA FFE, JHEA EAASAlln FiHE,
bis((3,5-difluoro-4-cyanophenyl)pyridine) iridium picolinate(FCNIrpic),  tris(8-hydroxyquinoline)
aluminum(Algs), StEZRA, HGEA, I, g4, AHA, 324, Fud 9 Ay =3 2 Zgol=n}

g 33, FEHALY g Q—E]_Tiiﬂ‘éaﬂ e, 1,4-112 (2-wEd el )l 1,4-8]2=4-wg e g)dA,
,4—a]¢(4—uﬂﬂ—5—uﬂé 2-SArEENWAl, 1,4-0] 2 (5-H9-2-5A =) A, 2, 5-H] A (5-t-FE-2-H =S AL S
d)Atel oA, 1,4-t)9d-1,3- ‘TF/]’E] A, 1,6-t1H9-1,3,5-IXEQl 1,1,4, 4-H Eg}ts d-1,3-FElr]ql 3} 2
Aol dE AEFlH, £ %ExﬂA SE52A, ol AL, fAjolevdEAg e A4 Aot HY

fud

Artele e Ak, FelulE Ak, SaMzeEel Ak, AW Ak, AEnand Ax, Add Ak G
A SR, AR REA, A9E SRHE, SATOE SHE 2 & 4 At

Wyl f7] Bl A48 TASE 74 & AF 3%, 29 29 wE A2E9 2o ¥4 PP ool
weo R FYAAL, 2 FelA AEHE ARE olgse] AT = Atk olF 2Fe] % el e
Mg Age glov], ARe S4ol vk A HEF = 9o, BE 2m A 5,000m] WA AA
4 5 9

8 Uyl G fIINgaAs AR A3 G o3
b BE !

ojgt, HAldlE Fote] B oHl mE FU|AATFLAE e B o8 e frIAALRLEAS A=
WS ds AR ARt gy o= dAlE A Ao mA ol ofste] g Werh A=
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[0210]

[0211]

[0212]
[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]
[0222]
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Ao 10 shehe 1 94

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

N N N
L_S ()
Y, 2y
o e
1-1
N1,N1,N2-trimethylethane-1,2-diamine(8.5g, 0.083mol /sigma Aldrich)e] 300ml THFE Y1 £=Z -20C7+
2 W#HY. N-BuLI(2.5M, 30ml /sigma Aldrich)E Y3 3083 wwksloity. g2 ZgsFe] 8-

chloroimidazo[1,2-alpyridine-2-carbaldehyde(10g, 0.055mol /sigma Aldrich)Z 300ml THFe| =oli &x=%
-20C7HA] ¥ % lithiation® N1,N1,N2-trimethylethane-1,2-diamineS %3] droppingAlZItl. 1A]7F uwk
F, -78CellAl N-Buli(2.5M, 30ml)E ##3] dropping AlZIth. HE 1AIZF W¥E F DIF 1.1g& ¥il £&5 0C
A S2A1712 NHCl (17.7g, 0.33mol /sigma Aldrich), NHNH»(10.6g, 0.33mol /sigma Aldrich)E 100ml9]

Bl HolA gar F2olA 821 wRkAlA FA 1-18 5.1g (58 45%) F533Th.
LC/MS: m/z= 204[ (1))

(2) Azxd 1-2: 3= 1 34

cl
i
NSy ! N N O

=7
P

/

0
N\/
- O

1-1 1

=74 1-1(10g,  0.048mol),  3-(9H-carbazol-9-yl)phenylboronic acid (16.8g, 0.058mol/ZF=Ak),
Pd(PPh3)4(2.8g, 0.0024mol/P&1 tech), potassium carbonate(13.3g, 0.096mol/sigma aldrich )oll THF 400mlZ

Y 65TCoA 18417 wwtalo]l Wk A ZTh, ¥k F8 3T Wyzbsto] 1,0 ¢ MCOl F#7 3 AHAA (n-Hexane
MOYEEe] SHHE 18 10.0g(5& 51%) F53k3ich.

H-NMR (200MHz, CDCly): 8 ppm, 1H (8.44/D, 6.92/M, 7.52/D, 7.51/M, 7.46/D, 8.09/S, 7.63/D. 7.50/M,
7.99/M, 8.12/D, 8.55/D, 7.33/M, 7.94/D) 2H(7.25/M, 9.24/S)

LC/NS: m/z= 4120 O1+1) ']

Aol 20 3hehE 3694

1-1 ’ 36

=74 1-1(10g, 0.048mol), 4-(dibenzolb,d]thiophen-4-yl)phenylboronic acid(17.6g, 0.058mol/ZE=Ak),
Pd(PPh3)4 (2.8g, 0.0024mol), potassium carbonate(13.3g, 0.096mol)ol THF 400ml=S Y i 65ColA 184

7
aksle] WREAIATE WS FR F W4Ste 0 ¢ MColl S8 % AP A A (n-Hexane :NMCO)3Fe] sEHE 368
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[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]
[0232]

[0233]

[0234]

[0235]
[0236]

[0237]
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10.7g(5+8 52%) +53F9tt.

H-NMR (200MHz, CDCls): & ppm, 1H(8.44/D, 6.92/M, 8.20/D, 7.58/M, 8.41/D, 8.45/D, 7.52/M, 7.50/M,
7.98/D) 2H(9.24/S) 5H(7.25/D)

LC/MS: m/z= 429 (i+1)'T

A 3: stetE 2 §HAd

(1) Az 3-1: F7HA] 2-1 §A

r 2.4

(E)-2-bromo-N-(1,2,4-triazin-5(4ll)-ylidene)aniline(10.0g, 0.040mol/sigma aldrich), dibenzo-18-crown—
6(1.4g, 0.004mol /sigma Aldrich), potassium carbonate (11.0g, 0.080mol), copper(2)(11.0g, 0.08mol
/sigma Aldrich)oll DMF 200mlES YL 72A1%F A& 7)5F36loll A adkA| AT, ¥bs F85 & WyZhsle] H0 @ MCol

sl § A9 A (n-Hexane :MC)8Fe] THAl 2-18 4.7g(5& 68%) 58It
LC/MS: m/z= 173[ Q+1)']

(2) Azl 3-2: FIHA| 2-2 A

-N

|
}\th - kN \N
% P \\
s V/
N-N N~N
2-1

2-2

A 2-1(5.0g, 0.029mol)el hydrogen peroxide(30%, 40ml, 0.087mol /sigma Aldrich), POC13(60ml,

0.087mol /sigma Aldrich)E Y3 oA EAL 10mlES ¥ 130CE 5A1ZF wRkele] vk A Zth, whe 85 &

Bztehed 10 1 NCel F¥ F AR AA (n-flexane MC)S FHA 225 3.85(5E 65%) +E3T.

LC/MS: m/z= 206[ (W+1)']

(3) Az 3-3: 3= 2 34

N Cl
T

N
L
L el
=== N =
W 1“/\\
N-N

D5 2

3 2-2(10g, 0.048mol), 3-(9H-carbazol-9-yl)phenylboronic acid(16.8g, 0.058mol), Pd(PPh3)4(2.8g,
0.0024mol), potassium carbonate(13.3g, 0.096mol)ell THF 400mlE Y3 65ColA 18A]7F :lHEE}o]

HESAI AT W TR F Wztete] H0 ¢ MCol T $ A A Al(n-Hexane :MC)3Fe] S3HE 25 10.2g(5F
52%) F53t3Th.

H-NMR (200MHz, CDCls): & ppm, 1H(9.48/S, 7.79/D, 7.51/M, 7.46/D, 8.09/S, 7.63/D, 7.50/M, 7.29/M,
8.12/D, 8.55/D, 7.25/M, 7.33/M, 7.94/D) 2H(9.24/S)
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[0238]

[0239]

[0240]
[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]
[0251]
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LC/NS: m/z= 412[ 1) ]

AN 4: 3}HE 37 $HA
N Cl

N 3
L
M \N
S

N~N
22

=74 2-2(10g, 0.048mol), 4-(dibenzolb,d]thiophen—4-y1)phenylboronic acid(17.6g, 0.058mol /Z=4F),
Pd(PPh3)4(2.8g, 0.0024mol), potassium carbonate(13.3g, 0.096mol)el] THF 400mlE YW il 65ColA 18A]7F L

ghate] REEAIZTH Wb TR F WSk H0 ¢ MCol SREl § A A Al (n-Hexane :NCO)3FF] 3HEHE 378
10.7g(F8 52%) 533t}
H-NMR (200MHz, CDCls): & ppm, 1H(9.48/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/S, 8.30/D, 7.25/D)

LC/MS: m/z= 429[ (1)1

74

A 5: 3hetE 4

)

(1) Az 5-1: F7HA] 4-1 34

= Nf/N\
HN
|
N
B
=N
Br

(E)-5-bromo-N-(4-chloroisoquinolin-1(2H)-ylidene)pyridazin-4-amine (13.4g, 0.040mol/sigma aldrich),
dibenzo-18-crown-6(1.4g, 0.004mol), potassium carbonate(11.0g, 0.080mol), copper(2)(11.0g, 0.08mol )l

DMF 250m1ZS @i 72A7F A4 71FsollA wukA Itk wke 28 3 Wyzhste] H0 @ MCol =88 3 ARAA
(n-Hexane :MC)sle] Z7HA] 4-18 6.6g(5F8& 65%) T53513h.
LC/NS: m/z= 2540 (O+1) ']

(2) Azxd 5-2: 33E 4 A

-N I
!

NT 2
N - -
N =, \ Cl

4-1

Z7rA 4-1(10g, 0.039mol), 3-(9H-carbazol-9-yl)phenylboronic acid (13.5g, 0.047mol), Pd(PPh3)4(2.3g,
0.0020mol), potassium carbonate(10.8g, 0.078mol)o] THF 400mlE ¥iL 65ColA 18417+ xykslo]

HESAIRG. W TR F @Aske] B0 ¢ MCl SitEl ¥ AfAAl(n-Hexane (MC)do] 3§tE 45 9.2¢(5E

50%) <=3k3dct.
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[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]
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H-NMR (200MHz, CDCls): & ppm, 1H(8.67/S, 7.52/D, 7.51/M, 7.46/D, 7.92/D, 7.42/M, 7.49/M, 7.76/D,
8.09/S, 7.63/D, 7.50/M, 7.29/M, 8.12/D, 8.55/D, 7.25/M, 7.33/M, 7.94/D) 2H(9.24/S)

LC/MS: m/z= 462[ (i+1)'T

13 }\é

AAd 6 sl3tE 27

e

=704 4-1(10g, 0.039mol), 3-(9H-carbazol-9-yl)phenylboronic acid (13.5g, 0.047mol), Pd(PPh3)4(2.3g,
0.0020mol), potassium carbonate(10.8g, 0.078mol)el THF 400mlE Y3 65CoA 18A]7F :lHEE}o]

HES AT, HkS 28 & WZste] 00 - MCAl 88 & ZAHAA A (n-Hexane MCO)3FS] 3}EE 272 9.0g(5&
48%) 533l

H-NMR (200MHz, CDCl3): & ppm, 1H(8.67/S, 7.92/D, 7.42/M, 7.49/M, 7.76/D, 7.52/D, 7.51/M, 7.46/D,
8.09/S, 7.63/D, 7.50/M, 7.29/M, 8.12/D, 8.55/D, 7.25/M, 7.33/M, 7.94/D) 2H(9.24/S)

LC/MS: m/z= 462[ (H+1)']

A 7 SetE 29 §Hd
N’N\ )
I S
[
M ™
CND —
N
(HO):B

Z7rA 4-1(10g, 0.039mol), 3-(9H-pyridol2,3-b]indol-9-yl)phenylboronic acid(13.5g, 0.047mol/ZS=A}),
Pd(PPh3)4(2.3g, 0.0020mol), potassium carbonate(10.8g, 0.078mol)ol] THF 400mlE Yil 65ColA] 18A17F uL
Hkslo] Wk AT, WS TR & yzhste] H0 - MCol FE7] & AHAA (n-Hexane :MC)3le] 33HE 295
9.4g(5~%& 52%) F~53}%itt.

H-NMR (200MHz, CDCls): & ppm, 1H(8.67/S, 7.92/D, 7.42/M, 7.49/M, 7.76/D, 8.09/S, 7.52/D, 7.51/M,
7.46/D, 7.94/D, 7.33/M, 7.25/M, 8.55/D, 7.36/M, 8.51/D, 8.43/D) 2H(9.24/S)

LC/MS: m/z= 463[ OH+1)']

Al 8: 3HeE 32

ot

i3 Al
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[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

ZIHES 10-2015-0012974

A 4-1(10g,  0.039mol),  4-(dibenzolb,d]thiophen-4-y1)phenylboronic  acid(14.3g,  0.047mol),
Pd(PPh3)4(2.3g, 0.0020mol), potassium carbonate(10.8g, 0.078mol)°l] THF 400mlE ¥ i1 65Co|A 18A]7F xl
Hhalo] WEEAIZATH WhE TR WAske] HO0 ¢ MCol Fwd $ AP A A (n-Hexane :MO)3Ie] IFE 328
10.3g(58 55%) 538kt

H-NMR (200MHz, CDCls): & oppm, 1H(8.67/S, 7.92/D, 7.42/M, 7.49/M, 7.76/D, 8.20/D, 7.58/M, 8.41/D,
8.45/D, 7.52/M, 7.50/M, 7.98/D) 2H(9.24/S) 4H(7.25/D)

LC/MS: m/z= 4790 O1+1)']

=74 4-1(10g, 0.039mol), 3-(dibenzolb,d]thiophen-1-yl)phenylboronic acid(13.5g, 0.047mol/Z&=Ak),
Pd(PPh3)4 (2.3g, 0.0020mol), potassium carbonate(10.8g, 0.078mol)ol THF 400ml= @i 65ColA 1843t
agkate] WhEARAT, Wk T8 F Pzete] HO ¢ NColl FEEl F HAH A A (nHexane MO shitE 4TS
10.1g(S8 54%) 583}

H-NMR (200MHz, CDCls): & ppm, 1H(7.92/D, 8.67/S, 7.42/M, 7.49/M, 7.76/D, 7.57/M, 7.82/D, 7.56/M,
7.94/D, 7.98/D, 7.50/M, 7.52/M, 8.45/D, 7.70/S) 2H(9.24/S, 7.48/D)

LC/MS: m/z= 4791 O1+1)'T

Aol 100 3hghE 68 A

XAl 4-1(10g, 0.039mol), 4-(9H-pyridol3,4-blindol-9-y1)phenylboronic acid(13.5g, 0.047mol/T=Ah),
Pd(PPh3)4 (2.3g, 0.0020mol), potassium carbonate(10.8g, 0.078mol)e] THF 400mlE ¥ i 65ColA 18A]7k
agkete] WEEAIZTE. RES FE5 F WZ4ske] HO0 ¢ MCol T § A A A (n-Hexane :MC)3te] SH3HE 63%

9.0g(5%& 50%) FEsqir).
H-NMR (200MHz, CDCl): & ppm, 1H(7.92/D, 7.42/M, 7.49/M, 7.76/D, 8.67/S, 8.87/S, 7.94/D, 7.33/M,
7.25/M, 8.55/D, 7.38/D, 8.43/D) 2H(9.24/S, 7.79/D, 7.68/D)

LC/MS: m/z= 463[ O1+1)'T
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[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]
[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

ZIHES 10-2015-0012974

Ao 11: 5hebE 84 $HAd

=74 4-1(10g, 0.039mol), 4-(4,6-diphenyl-1,3,5-triazin—-2-yl)phenylboronic acid(16.6g, 0.047mol/Z=F
), Pd(PPh3)4 (2.3g, 0.0020mol), potassium carbonate(10.8g, 0.078mol)el] THF 400mlE Y il 65TolA] 18

AlZE Rkete] gAY, 9 TR WSk H0 ¢ MCAl el & AP A A (n-Hexane :MC)3led 3}3HE
842 11.5g(5& 56%) F=53tt.

H-NMR (200MHz, CDCly): & ppm, 1H(8.67/S, 7.92/D, 7.42/M, 7.49/M, 7.76/D) 2H(9.24/S, 7.41/M, 7.25/D,
7.85/D) 4H(8.28/D, 7.51/M)

LC/MS: m/z= 528[ (+1)']

Aol 12: 3hebE 86 94

ZZHAl 4-1(10g, 0.039mol), 4-(9,9-diphenyl-9H-fluoren-2-y1)phenylboronic acid(20.6g, 0.047mol/%=%h),
Pd(PPh3)4 (2.3g, 0.0020mol), potassium carbonate(10.8g, 0.078mol)ol THF 400ml=S Y i 65ColA 184

zt
agkste] REEAIZTH W TR § W¥4stke]l B0 ¢ MCol FwE]l & AY A A (n-Hexane :MC)ske] 8h3hE 86
13.6g(& 57%) 5383t

H-NMR (200MHz, CDCls): & ppm, 1H(7.92/D, 8.67/S, 7.42/M, 7.49/M, 7.76/D, 7.77/D, 7.63/D, 7.93/D,
7.87/D, 7.38/M, 7.28/M, 7.55/D) 2H(9.24/S, 7.26/M) 4H(7.25/D, 7.11/D, 7.33/M)

LC/NS: m/z= 613[ 1)

Aol 130 3hghe 88 A

-MN

P-j ES
g/l
M

& w O

A 4-1(10g, 0.039mol), 4-(4,6-diphenylpyrimidin-2-yl)phenylboronic acid(16.6g, 0.047mol/Z=A)),
Pd(PPh3)4 (2.3g, 0.0020mol), potassium carbonate(10.8g, 0.078mol)e] THF 400mlZS ¥ i 65Ceol|A 18A1%F

apkste] wbg A, wkg T8 F W7ske] 10 0 MCol FtEl F AR AA (n-Hexane (NCO)Ste] 3hehE 88%
11.1g(5& 54%) F=53a3lrt.

H-NMR (200MHz, CDCly): & ppm, 1H(8.67/S, 7.92/D, 7.42/M, 7.49/M, 7.76/D, 8.23/S) 2H(9.24/S, 7.25/D,
7.85/D, 7.41/M) 4H(7.79/D, 7.51/M)
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[0293]

[0294]

[0295]

[0296]

[0297]

[0298]
[0299]

[0300]

[0301]
[0302]

[0303]

[0304]

[0305]
[0306]

ZIHES 10-2015-0012974

LC/MS: m/z= 527[ (+1)']

Aol 14: SFeHE 92 94

A 4-1(10g, 0.048mol), 4-(2,6-diphenylpyridin-4-yl)phenylboronic acid(16.5g, 0.058mol/Z=A)),
Pd(PPh3)4 (2.8g, 0.0024mol), potassium carbonate(13.3g, 0.096mol)e] THF 400mlZS ¥ i 65Ceol|A 18A1%F
wHkste] WESA AT, BkE TR $ WSt H0 ¢ MColl FiEl & HHEAA(n-Hexane :MCO)3le] SH3teE 92&

10.3g(5& 50%) S5t

H-NMR (200MHz, CDCly): & ppm, 1H(8.67/S. 7.92/D, 7.42/M, 7.49/M, 7.76/D) 2H(9.24/S. 7.47/M, 8.20/S)
4H(7.25/D. 8.30/D, 7.54/M)

LC/MS: m/z=526[ (M+1)']

Aol 15: 3hebE 16 94

(1) Az 15-1: Z7H4 16-1 34

Br N

16-1

(E)-2-bromo-N-(1-chloro—4a,5-dihydrophenanthridin-6(6all)-ylidene)aniline (10.0g, 0.026mol/sigma
aldrich), dibenzo-18-crown-6(1.4g, 0.004mol), potassium carbonate(7.2g, 0.052mol), copper(2)(11.0g,
0.08mol/sigma Aldrich)oll DMF 200mlE Wil 72A17F A2 7] 5F38tol A wgka it} w8 £8 3 Wyzhsle] HO

MColl =27 3 AP AA (n-Hexane :MC)3to] =71+ 16-18 5.2g(F& 65%) F538F% .
LC/NS: m/2=305[ (M+1)']

(2) Alxd 15-2: 3}3HE 16 A

=74 16-1(10g, 0.033mol), 3-(9H-carbazol-9-yl)phenylboronic acid (11.4g, 0.039mol), Pd(PPh3)4(1.9g,
0.0017mol), potassium carbonate(9.1g, 0.066mol)ell THF 400mlE Y31 65Col|A] 18A17F wulale] wH-g-A|ZTH,
=]

S T8 F P48t H0 ¢ MCol Fie = ARG A (n-Hexane MOt 33HE 165 9.0g(5& 52%) 53t
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[0307]

[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]
[0316]

[0317]

[0318]

[0319]

[0320]

ZIHES 10-2015-0012974

A,
H-NMR (200MHz, CDCls): & ppm, 1H(8.04/D, 8.21/D, 7.90/S, 7.76/D, 7.49/M, 7.92/D, 7.42/M, 8.09/S,
7.52/D. 7.51/M, 7.46/D. 7.94/D. 7.33/M, 7.25/M, 8.55/D, 8.12/D. 7.29/M. 7.50/M, 7.63/D) 2H(9.24/S)
LC/MS: m/z= 512[ 1)

A Ao 16: 3}3tE 150 $HA

n-M

; e

—

'|.\
N M .2

O [HO};B@
16-1 O 130

=74 16-1(10g, 0.033mol), 3-(9H-pyridol[2,3-blindol-9-yl)phenylboronic acid(11.4g, 0.039mol),
Pd(PPh3)4(1.9g, 0.0017mol), potassium carbonate(9.1g, 0.066mol)°l THF 400m1Z ¥ il 65Col|A] 18417+ wyk
ste] WREAIZTE. g F8 F WAete HO0 ¢ MCl TR § HAFAA|(n-Hexane :MCO)3M] 3HEE 150&

9.2g(5& 53%) TS5t

B
z\/

H-NMR (200MHz, CDCly): & ppm, 1H(8.62/D, 7.78/M, 7.60/M, 8.06/D, 7.82/D, 7.84/D, 7.52/D, 7.51/M,
7.46/D, 7.94/D, 7.33/M, 7.25/M, 8.55/D, 8.51/D, 7.36/M, 8.43/D) 2H(9.24/S, 8.09/S)

LC/MS: m/z= 512[ (1))

Ao 17: 3}3tE 155 $HAd

n-MN

XA 16-1(10g, 0.033mol), 3-(5H-pyridazinol[4,5-blindol-5-y1)phenylboronic acid(11.3g, 0.039mol),
Pd(PPh3)4(1.9g, 0.0017mol), potassium carbonate(9.1g, 0.066mol)oll THF 400mlS Y il 65CA 18A)17F wwk
st HESAIF Y, WhS FR & WdZste] H0 o MCol SR & AP A A (n-Hexane :NMO)3FY] 3gE 1555
9.5g(5& 55%) 533t

H-NMR (200MHz, CDCls): & ppm, 1H(8.04/D, 8.21/D, 7.52/D, 7.51/M, 7.46/D, 7.92/D, 7.42/M, 7.49/M,
7.76/D, 7.90/S, 8.09/S, 7.94/D, 7.33/M, 7.25/M, 7.55/D) 4H(9.24/S)

LC/MS: m/z= 514[ +1)']

/\1;\]@] 18: §]_6L 156 a—L}\é

-N

%\2” HHOf@g N{““%
()

16-1
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[0321]

[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

[0330]

[0331]

[0332]

[0333]

[0334]
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34 16-1(10g, 0.033mol), 4-(5H-pyridazinol[4,5-blindol-5-y1)phenylboronic acid(11.3g, 0.039mol),
Pd(PPh3)4(1.9g, 0.0017mol), potassium carbonate(9.1g, 0.066mol)ol THF 400mlS Yl 65ColA 18A]17F wwk
sto] WESAIZATE. ¥k TR F WZFEte] H0 o MCol FTwEl § AHAAl(n-Hexane :MC)3te] 33 156

9.7¢(F5 57%) 5319},

H-NMR (200MHz, CDCl;): & ppm, 1H(8.21/D, 8.04/D, 7.90/S, 7.76/D, 7.49/M, 7.42/M, 7.92/D, 7.94/D,
7.33/M, 7.25/M, 8.55/D) 2H(7.79/D, 7.68/D) 4H(9.24/S)

LC/NS: m/z= 514[ (Oi+1) ]

e 19: 3}3HE 157 34

n-MN -N

) O
NC +  (HOMB Q . - Q O .O

157

=74 16-1(10g,  0.033mol),  4-(9-phenyl-9H-fluoren-9-yl)phenylboronic  acid(14.1g, 0.039mol),
Pd(PPh3)4(1.9g, 0.0017mol), potassium carbonate(9.1g, 0.066mol)ol THF 400m1Z ¥ il 65Col|A] 18417+ Lk
o] WESAIFTE. whS 8 & YZsle] HO : MCol S8y ¥ AAAA (n-Hexane :MC)3}e] 3}HgE 157S

10.5g(58& 54%) F53hqTh.
H-NMR (200MHz, CDCls): & ppm, 1H(7.26/M, 7.42/M, 7.92/D) 2H(7.55/D, 9.24/S, 7.87/D, 7.28/M, 7.38/M,
7.11/D, 7.29/D) 4H(7.33/D, 7.90/S, 8.21/D, 8.04/D, 7.76/D, 7.49/M)

LC/MS: m/z= 587[ (+1)']

A4 20 3H5HE 162 314

p-N
}

—

N/ 1!iib cl -

16-1 162

-

Z7HA| 16-1(10g, 0.033mol), 1,10-phenanthrolin-4-ylboronic  acid  (8.7g, 0.039mol/Z=4h),
Pd(PPh3)4(1.9g, 0.0017mol), potassium carbonate(9.1g, 0.066mol)oll THF 400mlS Y il 65CA 18A)17F wwk
st WEGAIET. W TR WA4ste HO0 : MCl TR § ZA¥ A (n-Hexane :MC)3IY 33E 1625

8.1g(5& 55%) 5319},

H-NMR (200MHz, CDCl,): & ppm, 1H(8.04/D, 8.21/D. 7.90/S., 7.76/D, 7.49/M. 7.42/M, 7.92/D, 7.48/D,
8.89/D, 8.06/D, 7.81/D, 8.48/D, 7.58/M, 8.83/D)

LC/NS: m/z= 449[ O+1)']

Ao 21: shghe 229 94
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[0335]

[0336]
[0337]

[0338]

[0339]

[0340]
[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

ZIHHES 10-2015-0012974

(1) Azxd 21-1: F3HA| 229-1 314

HoN NH,
— C P
+ _—
T\I—N/ N” "NH
N
N-N
229-1

pyridazine—4,5-diamine(5.0g, 0.045mol/sigma aldrich)ell benzaldehyde(4.8g, 0.045mol/sigma aldrich), p-—
methylbenzenesulfonic acid(0.9g, 0.0045mol/sigma Aldrich)ell ethanol 100m1E Wil 25Ceo|A 18A]%F wyks}

o REZAZT. g F= F WAt HO ¢ MCl FwEl ¥ HAHAGA(n-Hexane :MC)3F FXHAl 229-1&
4.9¢(58& 56%) F5FA.
LC/NS: m/z= 196[ (W+1)']

(2) Azxd 21-2: ZF3HA| 229-2 314

N~ NH I?r Br
. . BF\C/BF )\
i a2
NS/ Br N“ NH
N—N —
NS
N—
229-2

1H-imidazo[4,5-d]pyridazine (5.0g, 0.042mol)°] perbromomethane (3.5g, 0.010mol/sigma Aldrich),
Pd(PPh3)4(2.4g, 0.0021mol)e]l THF 100mlES YL 65ColA 18A17F nykale] WS AT, ¥HS 85 & Yzhs}

o] Hy0 : MCel T&8l ¥ AHAA (n-Hexane MO F31A 229-25 6.0g(5& 72%) F533iT).

LC/MS: m/z= 199[ (i+1)']

(3) Alzxd 21-3: F3HA| 229-3 34

N
A N
P,

Z "N
1"

N

NH

’d
N "NH  + i «HH _—
= N
N —
3N /4
N-N e T
N—N
229-1 g
229-2 —

Z7H4) 229-1(5.0g, 0.025mol)oll Z=7HA]l 229-2(5.0g, 0.025mol), Pd(PPh3)4(1.5g, 0.0013mol), potassium
carbonate(7.0g, 0.050mol)ell THF 200mlE 23l 65Co|A] 18A17F nwkale] whEAZTh, vh3 8 & Wz)bslo]

H0 @ MCol =& & AYAA (n-Hexane :MC)3dte] 74 229-3% 8.7g(58& 75%) 530},

LC/MS: m/z= 314[(+1)']

- 157 -



[0347]

[0348]

[0349]

[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]

[0358]

[0359]

SIMEd 10-2015-0012974
(4) Az 21-4: 3H3HE 229 34

N
O
N

A N

<‘/ \/>
*@
7N

ZZHA) 229-3(10.0g, 0.032mol)oll 2-bromo—4,6-diphenyl-1,3,5-triazine (10.0g, 0.032mol/sigma Aldrich),
Pd(PPh3)4(1.8g, 0.0016mol), potassium carbonate(8.8g, 0.064mololl THF 400mlS ‘@il 65CoA 18A17F wwk
sto] WESAIZATE. ¥kE TR F WZEte] HO o MCOl FwEl § A HAAl(n-Hexane :MC)3te] sH3HE 2298
13.1g(5& 75%) FE3HT).

H-NMR (200MHz, CDCl3): & ppm, 1H(9.20/S, 13.58/S) 2H(9.24/S) 3H(7.41/M) 6H(7.51/M, 8.28/D)

LC/NS: m/z=546[ (M+1)']

Ao 22: 3}3HE 230 A

ante O O
?&:i;H T \:_;N - Ni%jN \__;N
ﬁ-—ﬁf ‘i!!i’ <§;:;§> <i!!i>

Z7HA 229-3(10.0g, 0.032mol)oll  4-bromo-2,6-diphenylpyridine (9.9g, 0.032mol/sigma Aldrich),
Pd(PPh3)4(1.8g, 0.0016mol), potassium carbonate(8.8g, 0.064molell THF 400mlE @il 65CoA 18A17F wwk
st WES AT Wb T3 F WZ4sle] 0,0 0 MCl SR F Ay AA(n-Hexane :MC)3IY 3HgHE 2302

12.7¢(58 72%) F5srqT).

H-NMR (200MHz, CDCls): & ppm, 1H(9.20/S, 13.58/S, 7.41/M) 2H(7.51/M, 7.47/M, 7.10/S, 9.24/S, 8.28/D)
4H(8.30/D, 7.54/M)

LC/NS: m/z=544 (M+1)']

A 23 3HgHE 231 A

N N
ages: O OXD

N—
N7 NH + Br—{ . =
= N NN
n A — N
NN Q (i 15
229-3 N—N O
231

XA 229-3(10.0g, 0.032mol)oll  2-bromo—4,6-diphenylpyrimidine (10.0g, 0.032mol/sigma Aldrich),
Pd(PPh3)4(1.8g, 0.0016mol), potassium carbonate(8.8g, 0.064molol THF 400ml= g3 65ColA 18417+ nluk
sto] WESAIZATE. ¥k TR F WZbEte] H0 o MCOl FTwEl § AHAAl(n-Hexane :MC)3te] sH3HE 231&
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[0360]

[0361]

[0362]

[0363]

[0364]

[0365]

[0366]

[0367]

[0368]

[0369]

[0370]

[0371]

[0372]

[0373]
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12.9g(8 T4%0) 553k,
H-NMR (200MHz, CDCl3): & ppm, 1H(9.20/S ,8.63/S ,13.58/S ) 2H(8.28/D ,9.24/S ) 3H(7.41/M ) 4H(7.79/D )
6H(7.51/M )

LC/NS: m/z=545[ (M+1)']

Ao 24: 3}3HE 233 34

@ﬂ@ &
N” NH . o .
O
" ¥
O

229-3

A 229-3(10.0g,  0.032mol)el  4-(4-bromophenyl)-2,6-diphenylpyridine (12.4g, 0.032mol/sigma
Aldrich), Pd(PPh3)4(1.8g, 0.0016mol), potassium carbonate(8.8g, 0.064mole] THF 400mlES ¥ i 65Tl A
18A17F wdkale] BbgAZAYE, Whg FE F WZske] HO0 ¢ MColl el & AH A (n-Hexane :MC)3t] 35=

233 15.3g(5& 77%) 5.

H-NMR (200MHz, CDCls): & ppm, 1H(9.20/S, 13.58/S, 7.41/M) 2H(7.68/D, 7.79/D, 9.24/S, 8.28/D, 7.51/M,
8.20/S, 7.47/M) 4H(8.30/D, 7.54/M)

LC/NS: m/2=620[ (M+1)']

Ao 25: 3}5tE 234 $HA

N~ =
LT (> O« O
N N

; o R G\
N7 NH ", N~ N‘{C:}F—ﬁ J

— N
& A ®
N—M N—N
229-3 234

A 229-3(10.0g,  0.032mol)el]l  2-(4-bromophenyl)-4,6-diphenylpyrimidine (12.4g, 0.032mol/sigma
Aldrich), Pd(PPh3)4(1.8g, 0.0016mol), potassium carbonate(8.8g, 0.064mole] THF 400mlES ¥ i 65Tl A
18A1ZF mkato] WhgA|ZTH, W F5 F WZsle] H0 ¢ MCol FieE] $ AHAAA (n-Hexane :MC)3te] 33

2342 15.9g(5%& 80%) F538+3Tt.

H-NMR (200MHz, CDCly): & ppm, 1H(8.23/S, 9.20/S, 13.58/S) 2H(8.28/D, 9.24/S, 7.68/D) 3H(7.41/M)
6H(7.51/M, 7.79/D)

LC/MS: m/z=621[ (M+1)']

A 260 313E 413 A

(1) Azd 26-1: FHA] 413-1 3H4
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[0374]

[0375]

[0376]

[0377]

[0378]

[0379]

[0380]

[0381]

[0382]
[0383]

[0384]

[0385]

Br

N "NH B(OH),

NS/
N—N
229-2

A 229-2(5.0g,  0.025mol) ol

T WZrske] H0 : MCOl FE #

LC/MS: m/z=1641 (M+1)']

(2) Azxel 26-2: F=7+A 413-2 34

acid(1.3g,

/ﬁi B(CH),
N™ "NH N~ "NH
— + —
A N/
-N N—N
229-2 4131

F7HA] 229-2(5.0g, 0.025mol) ol

413-1(4.1g,

4131

=
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0.030mol/Z=2t), Pd(PPh3)4(1.5¢,
potassium carbonate(7.0g, 0.050mol)el]l THF 400ml1E YiL 65TCo|A 18A17F uwksto] HES AT,

=5

413-2

0.025mol), Pd(PPh3)4(1.5¢, 0.0013mol),

0.0013mol),

il

[e) =
s 5

A A (n-Hexane :MC)sto] F7HA] 413-1S 2.6g(F5 64%) +5313T).

potassium

carbonate(7.0g, 0.050molel]l THF 200mlE i1 65TColA 18A1ZF wykale] WS AT, WS 285 & WYZzhalo]
H0 @ MColl S8 $ HH A (n-Hexane MC)3te] FIHA 413-25 3.6g(5& 61%) F53FAT).

LC/MS: m/2z=238[ (1))

(3) Az 26-3: 33+ 413 34

413-2

FHA 413-2(5.0g,  0.021mol)°l

bromobenzene(6.6g,

"
-

N—N
413

aY

0.042mol/sigma  Aldrich), Pd(PPh3)4(1.2g,

0010mol), potassium carbonate(5.8g, 0.042mol)ol] THF 200mlS YL 65Tl A 18A17F nwkale] WE-S-A]Z T},

0.
B TR F Wzbsto] H0 o NCel S

32

=

H-NMR (200MHz, CDCl3): & ppm, 2H(7.45/M) 4H(7.50/D, 7.58/M, 9.24/S)

LC/NS: m/z=391[ (M+1)']

- 160 -

< AY QA (n-Hexane :MC)3to] 8l3tE 4135 5.5¢(5& 67%) +53)



ZIHES 10-2015-0012974

[0386] AR 27: s13bE 414 34

N-N N-N
Yy )

N__N
Iy

N~ NH

<\ :"> A
N-=N N-N

. 414
(0387] 4132
[0388] Z7HAl 413-2(5.0g, 0.021mol)oll  4-bromobiphenyl(9.8g, 0.042mol/sigma Aldrich), Pd(PPh3)4(1.2g,
0.0010mol), potassium carbonate(5.8g, 0.042mol)el THF 200m1ES ¥ il 65ColA 18A17F nlHbsle] wh-gA ]95‘3}
WS 25 3 W2zhsle] HO @ MCol 38 & AW AA (n-Hexane :MC)3le] 3+HE 4145 7.9g(5& 69%) <53}
Sl
[0389] H-NMR (200MHz, CDCls): & ppm 2H(7.41/M) 4H(9.24/S, 7.68/D, 7.79/D, 7.52/D, 7.51/M)
[0390] LO/NS: m/z=543[ (W+1) ]
[0391] A Al 28: 3}SHE 415 A
N—N
3 BN
HM_ N
1 o~ )
N“ “NH
= MN—MN
A i =
N—N -
132 OO~ e
N A
33 A
MN—MN
[0392] -
[0393] ZSZHA 413-2(5.0g, 0.021mol)el]l 4-bromobenzene-biphenyl(13.0g, 0.042mol/sigma Aldrich), Pd(PPh3)4(1.2g,
0.0010mol), potassium carbonate(5.8g, 0.042mol)e] THF 200m1E ¥ il 65ColA 1841t mHksle] wk-S- Al Zit},
WS T8 F W7ksle] 10 : MCol FEE ¥ AHAA (n-Hexane :NMC)3FY] 33E 4155 10.2g(5& 70%) 5
A=
[0394] H-NMR(200MHz, CDCls): & ppm, 2H(7.41/M) 4H(9.24/S, 7.68/D, 7.79/D, 7.52/D, 7.51/M) 8H(7.25/D)
[0395] LC/NS: m/2z=695[ (M+1)']
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[0396]

[0397]

[0398]

[0399]

[0400]

[0401]

[0402]
[0403]

[0404]

[0405]

[0406]
[0407]

[0408]

[0409]

[0410]
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A 29: 313E 416 A

: S =G
® & —
MN—N i
*ERs
413-2
416

A 413-2(5.0g, 0.021mol)ell 4-bromobenzene-3,5biphenyl(13.0g, 0.042mol/sigma  Aldrich),
Pd(PPh3)4(1.2g, 0.0010mol), potassium carbonate(5.8g, 0.042mol)oll THF 200mlS Y il 65%=4 A 18A17F uL
Hhsled RESAIFH Y. g FE F Yzt H0 0 MCAl FEE & AP AA(n-Hexane :MC)3te }3E 416%

10.0g(F& 69%) F=3at<th.

H-NMR (200MHz, CDCls): & ppm, 2H(7.70/S) 4H(9.24/S, 8.05/S, 7.41/M) 8H(7.51/M, 7.52/D)

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

Aol 30: SFeHE 427 $H4d

M—M N—M
YN Yoo

=M
)

HN

éizo
|
()
5
5 [:?i:Lﬁz ‘gily

413-2 427

Z7HA 413-2(5.0g, 0.021mol)ell  9-(3-bromophenyl)-9H-carbazole (13.5g, 0.042mol/sigma Aldrich),
Pd(PPh3)4(1.2g, 0.0010mol), potassium carbonate(5.8g, 0.042mol)oll THF 200mlS Yl 65ColA 18A]17F wwk
3to] WEEAIZTE, W F83 3 Wzbele] HO o MCol FEE T AYAA (n-Hexane :MC)dFe] IIE 427

11.0g(5& 73%) T53H.
H-NMR (200MHz, CDCl;):§& ppm, 2H(7.94/D, 7.33/M, 7.25/M, 8.55/D, 8.12/D, 7.29/M, 7.50/M, 7.63/D,
7.45/M, 7.30/S) 4H(9.24/S, 7.50/D)

LC/MS: m/z=719[ (M+1)']

o) AAelo|A 2ol ofofi= ofes) 2.

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

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

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

Algs: tris(8-quinolinolato)-aluminium(III)
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[0411]

[0412]

[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

[0419]

[0420]

[0421]

ZIHES 10-2015-0012974

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

HES Ir(ppy)sd £okol 43555 Aol 2Y5S 30om FAZ FHsc
7 9ol Balg® 10m FAZ FHetel Aol WHFS A} AAFEFORE o Beh: S YA 3G
52 WAskm, 1 9ol AlE FHt] 10me] AAFEF S FAFYON, 1 ol BoAFES FHe Im

3 & FHsto] 120me] S5 FAF] HAAA T LA

oluf, 7} EAY FAEHELEE FU|EZHQ, 3%E 1, NPB, Algs, Balg® 0.1 nm/sec, E3}g]EHS 0.01 nm/sec,

A2 0 FL 0.5 nm/secE A

L

A ALe] 2 WA 30

aApAe 2 A 30e SR 1 oA ] E 19 JAE SgEs
AANG 19 FAR PHOR R/ AANFAAE Az

Q\L
N
2
l
o.\ji
2L
il
f
)
op
o
Py
tlo
X
to
P\L
k
rr
B

1 th4l (4,4-N,N-dicarbazole)biphenyl (CBP) & 3A 52 AFE3 AL A|Qdtas 2AAA o 1
W FAF PO axmlald 19 fr|AAEFRAE A0

olat, 7] AApdAlel 1 WA 303 Lztuate] 1o we} Axd FrIAAEF LAY EAS v 23E o
71 & 1 o Yepgdt.

X1
3= 75 V) HFEE 23R

(at_1000cd/n’) (cd/A) (CIECxv))
EN AR 33 E1 6.1 23 (0.33.0.63)
IR 3191236 6.0 22 (0.33,0.63)
2 A 63 g}sw 6.2 22 (0.33,0.63)
A2 A o4 shete 5.8 24 (0.33,0.63)
272 A o5 g}sw 5.5 21 (0.33.0.63)
2121 4] o6 31 %27 5.8 26 (0.33,0.64)
AN o7 352 5.9 25 (0.33.0.63)
EN R E ﬁ}fﬂ“ 5.7 25 (0.33.0.63)
A A 9 33247 6.0 23 (0.33,0.64)
A2 A o] 10 5}3] %68 6.0 23 (0.33,0.63)
22 A A1 3}at= 5.9 22 (0.32,0.63)
2242 A o] 12 3} %86 5.8 23 (0.33,0.63)
22 A o]13 3}al=88 6.1 24 (0.33,0.63)
27120 4] o] 14 33 %92 6.1 22 (0.33,0.63)
2AAA A5 35t 5.7 21 (0.32,0.63)
A2 A 416 31§} %150 5.8 22 (0.33,0.63)
A A o 17 3182155 5.8 23 (0.33,0.63)
o212 A o 18 3}3H=2156 5.9 22 (0.33,0.63)
A2 A 419 3}3E157 5.7 25 (0.32.,0.63)
2212 A )20 5}3H2162 6.0 22 (0.33,0.64)
A2 A 21 8192229 5.7 22 (0.33,0.64)
a2} A o] 22 31912230 5.8 23 (0.33.0.64)
A2 A o123 3}3E231 5.7 23 (0.33,0.63)
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[0422]

[0423]

[0424]

ZIHES 10-2015-0012974

A A 624 3431233 5.8 23 (0.32,0.63)

AN ¢25 3}3 2234 5.6 21 (0.33,0.63)

AN 26 3312413 5.6 23 (0.33,0.63)

AR A |27 3}3HE414 6.1 20 (0.32,0.63)

A A 6128 3432415 6.2 20 (0.33,0.63)

2 AR A €129 31312416 6.2 20 (0.33,0.63)

2 AR A 4130 33427 6.0 22 (0.33,0.63)

AR el CBP 6.5 19 (0.33,0.63)
TR g dae s 54
oA WE § G (F) AT 25405m /EEH A 2:om ) S VL ZA A E ((S-2000+7] THIVLE 2 12 ) o]
T4 @ T ARES h/m A ASAM ZZEe] wag HE(ed/n), TEALGN), AFLEG/m), WFEE

(cd/A)& FH3t] =

1] mEw, B owy

il

2 o FeHel BPE EF
_/'[:

7} 1000cd/m’

—— 130

110

\\\ ON \Q‘\ 2 \\\\ Q ]
e

T~— 139

—— 137

—~——133

131

7 ////g////_wﬂo

g 7

~ 130
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