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A7), S| =FA7], ofu=7], C1 WA €30 o}¥l7], YERZ7], C1 WA 30 Z

WA €30 ¢ZAd7], €3 WA €30 A|E22Z7], C1 WA €30 sEzAE2L¢247], 6 WA €30 oFH7], C1
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w BAACA tolge] xFrolgt W] AHovt gl 3, & ol AIvh dAVIE AdH] dAY, &
odel A7k Fikete] AdHe] = AL ot}

= HAANA et MR ot §le &, AT, olTFa, B ATFAE I

= BAANA " E (alky)7]" R FE] HoTE gl &, AUS gEeRr]E o Rt
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277)= o et o3 Aol AT AT et A 42 "Es} A (saturated alkyl) 71" d = 3

71
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Aolx o] o]FAY v ASATS s v "EX3 U (unsaturated alkyD)7"Y FE

¥ 12
ooy

"erAld A (alkenylene) 7]"E Hol® F Ao ExUA7t Hoj® el Ela-EBA o]F ZAFo T o] Fo
718 9ulshy, "y d el (alkynylene) 7" = A% F /e eBaUxrt Aoj® shte] ea-BrA s
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[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

ZIHES 10-2015-0022615

ARG ARS 5 ok FF AES 7= 10 WA 2000m 7F vk sk

o] RUIAAEREAE] &5 AREAE deV vInt] d¥SE 2= GF, Fu, A7) A4 e &
= oole E¢ES AREE 4 o AR E, Na, NaK @5, 2w, vadle, dF, dF 89, 98, &
Frd, vhadle 39, SRvE e & 5 Atk o9, &EvE/A0,, EFvE/eEE, vhada/e

rr

a4/ FE S 4 Ak £3889 FAE 10 WA 200m 7 ekgA s,

7] EL 2xbe] @3 a&s wol7l fsiMe sty ool A=2 wieAsiAl= 100 o)de] FFAEE 7=
Aol nigtsitk. A5 AEAFS vt AT £ Q/m olgtoltt. AFe FAE 10nm WA 1m, Bt
v A S A= 10 WA 400nm o]tk olel gk M= setH | FSH(CD), EeA 715 E(PWD) SOl 7S
W OEE 2EYYS Skl AV A5 ARE wHew JAste] AT 5 o

Lok B ool HAof AI3tstA B do] {r]HAANFAAE S5Ee] AMRE W, FAE ZA¥es BH, A
Ty B, 23T B4, 23T 32E B, AAeS B, 2 JAFY E-ol Y] A7 fUlES
A g0 Z ARSHAY Ee B dyo] §AARGAAE stET deHor Yisle] AEE 4 Qlu

A T EAZA 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'-T] s d-N, N'—ﬂ(:ﬁ—uﬂ%ﬂé) 4,4'-t]olu] .= n] A I (TPD), N N'-Ys<d-N N'-tj}
g-4 4'-olu=H]Fd, N NNN-HE&-p-5d-4 4'-t]olu| vz d, NN NN -"EZ -4 4'-t]o}n] =
Mé, i»}(H)l,10,15,ZO—EﬂEE‘rﬂ]‘é—21H,23H—Mu]El 53 72 ¥3 W (porphyrin)3gHsE FEA, T4 e
el ek 3atolul & Zk= A, 1,1-H] 2= (4-¢ p—an}HI.ﬂléWaiﬁ"*P
NN N-E(p-FH)otd, 4, 4", 4'-E2IN-(3-vEHE)-N-gldotr] =] Eadotvl 3 2 Egjoldolxl
TA, N-HE7ERE 9 | drtEnEY 22 FtERE §EA, Fad ZgRAord ?ﬂi‘%iﬂomﬂr
2o ZaRAold {FEA, AEHAE oful FEA, qlollA"ulA fEA|, WIS ’%E%OPJJ?% 2l opdl

SgEe HEA, % FILT 52 F 4 Ak

$4 B2 24 diphenylphosphine oxide-4-(triphenylsilyl)phenyl (TSPO1), Algs, 2,5-t]o}d AE F=

(PyPySPyPy), HZFQogUlolE|l= 3}3E (PF-6P), Octasubstituted cyclooctatetraene 3¢E(C0Ts)S &

3,
X
_‘
O

N

q

ATt
& e A A oI, A FdT, WA wES, A e R A TU5E VIR a9
29 sy ol FRE FHels 9 Fow FAHAY, £ AT HFH, Hold F7Y HFES ot
T 55 3o #4E F v

TFAREA A 591 F9 FGAR, FSUA, dolA Axk, #7] A"y % g 248 Aok =
TSt FAMeRE, A SE, EAASAOIEAl S, JMHEA RAASARelE SR

bis((3,5-difluoro-4-cyanophenyl)pyridine) iridium picolinate(FCNIrpic),  tris(8-hydroxyquinoline)
aluminum(Algy), SHEZRA, HdE-, s, I, JHZ4, z2d, Fud 9 FuzdeEy 2L o2}
g 33, FEHAd Y 22 S udAdA 3=, 1,492 C-vMEzEE)wA, 1,4-0]2=4-HE =) wlAl
1,4-H]2(4-vE-5-d d-2-FALEH ) dlAl, 1,492 (6-Hd-2-SAE2)MlAl, 2,5-H] A (5-t-FE-2-W=2SALE
)Atel e, 1,4-t]=d-1,3-FElrel, 1 G—Qﬁ]‘é—l,B,S—ﬂA}Eﬂ‘ﬂ,l,1,4,4—EﬂEE}ﬁﬂ d-1,3-FEh ) 2L

ruN

r l

Aol A g AdolE, SA FEA FEHHA, Fohd Mx, dAoher AN Ak, tAlchurg
Aol oo A4, EelE Ak, SeuEeEl A 8 Ak, Amusee s A 4, 5
AR SR, 28 FEA, 28 GFE, SAHeE HEE 52 5 & Atk

wowe] §7] BL ARE TASE 4 e A% 3, A9 1Y E=b AaYs ge $AE PES Faol
suto GYAIIAY, 7 FelA AgEE ALE olgsle]l AET Atk olF A4F w T ga:
=9e Age glom, Aol SAo) weh dul A9 4 glovh, BE 2m WA 5,000me] WA 2
4 % qrh

uE F7lAASEAAE sEtEe 2E SAW oste] F4E F
¥E(pin hole)o] 71¢] Q= wAd o w oA d& & U= &
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[0113]

[0114]

[0115]
[0116]

[0117]

[0118]
[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

ZIHES 10-2015-0022615

[2A]e]

Foje] B Wye] mE A lAANEAAE AT 2 o) xgel
AF oz AP e ol dAE A% AemA ol o

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

3,6-dibromo-9H-carbazole(10.0g, 0.031mol/sigma aldrich)ol 2-phenyl-1H-benzo[d]imidazol-1-ylboronic
acid(17.7g, 0.074mol/Z=4F), Pd(PPh3)4(1.8g, 0.0016mol/p&h tech), potassium carbonate(8.6g,
0. O62mol/sigma aldrich)o] THF 500ml1E Y3l 65ColA 18/\]7P uukale] HkSA| T, WS E8 & Y7Ztsld]
H:0 @ MColl & % AP A A (n-Hexane :MC)3t] FHA 1-18 12.1g(5& 71%) 5313t

LOMNS: m/2=551 [(11)]

(2) Az 1-2: 3}5t= 1 94

N

Z7rA] 1-1(10.0g, 0.018mol)ell bromobenzene(3.1g, 0.020mol/sigma aldrich), Pd(PPh3)4(1.0g, 0.0009mol),
potassium carbonate(5.0g, 0.036mol)el THF 300mlE Y3l 65ColA 18A17F nHbsle] wh-SA|HTH wWHS T8
< Wd7rste] Ho0 @ MCol FiE] & HAHEA A (n-Hexane :MC)3te] 5= 18 7.9g(5& 70%) T53F3Ach.

H-NMR (200MHz, CDCl3):§& ppm, 1H(7.31/D, 7.63/D, 7.94/D, 7.62/D, 7.45/M) 2H(7.41/M, 7.50/S, 7.58/M,
7.50/D, 8.56/D, 7.59/D) 4H(7.51/M, 8.28/D, 7.22/M)

LC/MS: m/z=628 [(+1)']
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[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]
[0133]

ZIHES 10-2015-0022615

A 2: sHetE 3 §HAd

=74 1-1(10.0g, 0.018mol)ell  4-bromobiphenyl(4.6g, 0.020mol/sigma aldrich), Pd(PPh3)4(1.0g,
0.0009mol), potassium carbonate(5.0g, 0.036mol)e] THF 300ml1ES ¥ il 65ColA 184X+ "’HPO}Oi w2 A Z T},

g T8 F WAkl B0 ¢ MCol Sl § AHAA (n-Hexane :MC)sto] 3}ehE 3& 9.3g(& 73%) 53131

{I,

o

H-NMR (200MHz, CDCl3): & ppm, 1H(7.40/M, 7.94/S, 7.62/D, 7.63/D, 7.31/D) 2H(7.53/M, 7.52/D, 7.79/D,
7.68/D, 7.41/M, 7.50/S, 7.59/D, 8.56/D) 4H(8.28/D, 7.51/M, 7.22/M)

LC/MS: m/z=704 [Qi+1)']

Al 3: SHeHE 5

W,
.

ot

i3 A

=704 1-1(10.0g, 0.018mol)oll  bromo—diphenyl-benzene (6.2g, 0.020mol/ZF=4F), Pd(PPh3)4(1.0g,
0.0009mol), potassium carbonate(5.0g, O. 036m0 Yoll THF 300mlS 231 65TCoA 18417+ "’H]'O}O% vk A Zi T}
< Zg 3 JWztslo] HO @ MCol FEd 3 AP A A (n-Hexane MC)3to] 3FE 5210.4g(F& 74%) 53+

(T
(e}
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[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]
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o,
H-MWR (200MHz, CDCly):& ppm, 1H(7.70/S, 7.94/D, 7.62/D, 7.63/D, 7.31/D) 2H(8.05/S, 7.50/S, 8.56/D,
7.59/D) 4H(7.52/D, 7.41/M, 8.28/D, 7.22/M) SH(7.51/M)

LC/NS: m/2=780 [(M+1)']

A 4: sHetE 7 §HA

a PR

H
¥ N_N B
K r
d N
1-1

\[//
M

o0
£

T

ZZHA 1-1(10.0g, 0.018mol )l 2-bromo-4,6-diphenyl-1,3,5-triazine  (6.2g, 0.020mol/Z=44),
Pd(PPh3)4(1.0g, 0.0009mol), potassium carbonate(5.0g, 0.036mol)ol THF 300ml= Y il 65CelA] 18A]7F nluk
st WEEAIZTE. W FE F WSt HO0 ¢ MColl T8 § AHAA (n-Hexane :MC)3Fe] 313E 7S 10.4g

(& 74%) 53T}

H-NMR (200MHz, CDCls): & ppm, 1H(7.94/D, 7.62/D, 7.63/D, 7.31/D) 2H(8.05/S, 7.50/S, 8.56/D, 7.59/D)
AH(7.41/M, 7.22/M) 8H(7.51/M, 8.28/D)

LC/MS: m/z=783 [(i+1)']

AAe] 5: 3FehE 9

hot

74
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[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]
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: W
As PN N

3 1-1(10.0g, 0.018mol)°ll 4-bromo-2,6-diphenylpyridine (6.2g, 0.020mol/Z=+AF), Pd(PPh3)4(1.0g,
0.0009mol), potassium carbonate(5.0g, 0.036mol)ell THF 300ml= ¥ il 65ColA 18A17F nlwkate] WAl 7T},
HES g 5 Pgzhsto] 10 ¢ MCol H¥# F AR AA(n-Hexane :MC)te] 3HFE 92 10.1g(58& 72%) 538

.
H-NMR (200MHz, CDCl3): & ppm, 1H(7.63/D, 7.94/D, 7.62/D, 7.31/D) 2H(7.47/M, 7.41/M, 7.50/S, 7.10/S,
8.56/D, 7.59/D) 4H(8.30/D, 7.54/M, 7.51/M, 8.28/D, 7.22/M)

LC/MS: m/z=781 [(i+1)']

A 6: 3FehE 37 944
H
N

=74 1-1(10.0g, 0.018mol)ol 2-bromotriphenylene (6.1g, 0.020mol/Z=AF), Pd(PPh3)4(1.0g, 0.0009mol),
potassium carbonate(5.0g, 0.036mol)el] THF 300mlE Y3l 65ColA 18A17F nHbsle] wh-SA|HTH WS T8
% Yzsto] H0 ¢ MCol 8] & AU AA(n-Hexane :MC)3to] 3¢ 378 9.8z(F& 70%) 58T,
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[0149]

[0150]

[0151]

[0152]
[0153]

[0154]

[0155]
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H-NMR (200MHz, CDCls): & ppm, 1H(7.31/D, 7.63/D, 7.94/D, 7.62/D, 7.88/M, 7.82/M, 8.12/D,

7.90/M) 2H(7.41/M, 7.50/S, 8.10/D, 7.80/M, 8.90/D, 7.59/D, 8.56/D) 4H(8.28/D, 7.51/M, 7.22/M)

LC/MS: m/z=778 [O1+1)']

Aol 7: 34939 §H4d

o0 o Qo
@w@ d@ Sest

8.93/D,

=714 1-1(10.0g, 0.018mo1 )<l 2-bromo-9, 9-dipheny1-9H-f luorene (7.9g, 0.020mol/ZF=4h),
Pd(PPh3)4(1.0g, 0.0009mol), potassium carbonate(5.0g, 0.036mol)ol THF 300ml= Y il 65ColA] 18A]7F nluk
st RESAIZTE. WS TR 5 WZEle] HO0 0 MCAl TEE ¥ ARG A(n-Hexane (MC)SI] 3SIHE 39&

11.1g(555 71%) 5319,

H-NMR (200MHz, CDCl3): & ppm, 1H(7.62/D, 7.94/D, 7.63/D, 7.31/D, 7.30/M) 2H(7.41/M, 7.26/M, 7.41/D,

7.87/D, 8.56/D, 7.59/D) 3H(7.50/S) 4H(8.28/D, 7.51/M, 7.11/D, 7.33/M, 7.22/M)

LC/MS: m/z=869 [(H+1)']
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[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]
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Al 8: SHSHE 43 3HA]

11

Z7r4 1-1(10.0g,  0.018mol)ell  3-bromo—9-phenyl-9H-carbazole (6.4g, 0.020mol/sigma aldrich),
Pd(PPh3)4(1.0g, 0.0009mol), potassium carbonate(5.0g, 0.036mol)ol THF 300ml= YL 65ColA] 18A]7F nluk
st RESAIZTE. WS FE 5 WZEle] HO0 0 MCAl TEE F ARG A(n-Hexane (MC)3SI] 3SIRE 43S

10.4g(5& 73%) TS5
H-NMR (200MHz, CDCls): & ppm, 1H(7.45/M, 7.62/D, 7.33/M, 7.25/M, 8.55/D) 2H(7.94/D, 7.63/M, 7.31/D,
7.59/D, 8.56/D) 3H(7.50/S) 4H(8.28/D, 7.51/M, 7.22/M)

LC/MS: m/z=793 [Qi+1)']

Aol 9: 3hehE 45 94

0009mol), potassium carbonate(5.0g, 0.036mol)ol THF 300mlS Yil 65TColA 18/\]4 "’B]'O}Oq WE-S- A AT,

Z7rA 1-1(10.0g, 0.018mol)oll 9-bromophenanthrene(5.1g, 0.020mol/sigma aldrich), Pd(PPh3)4(1.0g,
0.
WS 28 3 yzkale] H0 : MCol E%8 ¥ AP AA (n-Hexane :MC)3le] 3}HE 452 9.6g(58 73%) 53}
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[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]
[0174]

[0175]

ZIHES 10-2015-0022615

oA,
H-NMR (200MHz, CDCl3): & ppm, 1H(7.62/D, 7.94/D, 7.63/D, 7.31/D, 7.70/S) 2H(7.41/M, 7.50/S, 8.10/D,
7.80/M, 7.90/M, 8.90/D, 8.56/D, 7.59/D) 4H(8.28/D, 7.51/M, 7.22/M)

LC/MS: m/z=728 [Qi+1)']

e 10: 3FebE 47 4

NN@ OO —

34 1-1(10.0g,  0.018mol)ol  4-bromodibenzol[b,d]thiophene (5.2g, 0.020mol/sigma  aldrich),
Pd(PPh3)4(1.0g, 0.0009mol), potassium carbonate(5.0g, 0.036mol)ol THF 300ml= YL 65ColA] 18A]7F nluk

sto] WESAIF T Wb TR T WS HO0 ¢ MCol SR & AW GA|(n-Hexane :MC)3Fe] 8F3tE 475 9.9g
(& 75%) TS5k

H-NMR (200MHz, CDCls): & ppm, 1H(7.62/D, 7.94/D, 7.63/D, 7.31/D, 7.30/D, 7.50/M, 7.98/D) 2H(7.52/M,
8.45/D, 7.41/M, 7.50/S, 8.56/D, 7.59/D) 4H(8.28/D, 7.51/M, 7.22/M)

LC/NS: m/z=734 [O1+1)']

Ao 11: 313HE 2314

(1) Ax4d 11-1: =24 2-1 34

H
N
n (Y
G205 R 4
N
N7 -BIOH), | N =
Br Br N\@ d\N
N
=N
2-1

N
N—N

3,6-dibromo-9H-carbazole(10.0g, 0.031mol )l 2-phenyl-1H-imidazo[4,5-d]lpyridazin-1-ylboronic
acid(17.8g, 0.074mol/Z=2F), Pd(PPh3)4(1.8g, 0.0016mol), potassium carbonate(8.6g, 0.062mol)el| THF

500ml S Wi 65ColA 18A17F wwtsle] Wk Az, we F8 F YZhate] H0 @ MCOl SEE & AHAA(n-

Hexane :MC)3lol F3HAl 2-12 12.4g(5& 72%) 531

LC/MS: m/2z=555 [(H+1)']



[0176]

[0177]
[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

ZIHES 10-2015-0022615

(2) Alxd 11-2: 3I5tE 2 34

. o

N
N
J.N N5
N/ % N
_\’N
N
2

=74 2-1(10.0g, 0.018mol)ell bromobenzene (3.1g, 0.020mol/sigma aldrich), Pd(PPh3)4(1.0g, 0.0009mol),
potassium carbonate(5.0g, 0.036mol)oll THF 300mlE 2 65Co|A 1847k iﬂHPo}O% HEAATE. W TR
S WBZrste] Hy0 ¢ MCol Sl & AP AA (n-Hexane :MC)3lo] 3§E 25 8.5g(F& 75%) TS5t

H-NMR (200MHz, CDCl3): & ppm, 1H(7.31/D, 7.63/D, 7.94/D, 7.62/D, 7.45/M) 2H(7.41/M, 7.50/S, 7.58/M,
7.50/D) 4H(7.51/M, 8.28/D, 9.24/S)

LC/MS: m/z=632 [(i+1)']

Ao 120 3hehE 4 94

=

PR oo. —

No_# 73 N

N
(30
N
& il
N 3 N
N
=
4

A 2-1(10.0g, 0.018mol)el]  4-bromobiphenyl(4.6g, 0.020mol/sigma aldrich), Pd(PPh3)4(1.0g,
0.0009mol), potassium carbonate(5.0g, 0.036mol)e] THF 300ml1E ¥ il 65CoA 1841t myksle] w2 Al Zit},
o TR 5 W48kl B0 : NCol Tl ¥ A g Al(n-Hexane :MC)sle] 8§t= 45 9.9g(5& 75%) TS

o
H-NMR (200MHz, CDCls): & ppm, 1H(7.40/M, 7.94/S, 7.62/D, 7.63/D, 7.31/D) 2H(7.53/M, 7.52/D, 7.79/D,

r{I

7.68/D, 7.41/M, 7.50/S) 4H(8.28/D, 7.51/M, 9.24/S)
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[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]
[0193]
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LC/MS: m/z=708 [(+1)']

Ao 13: shetE 6 S

»,

3
K

L%

=704 2-1(10.0g, 0.018mol)oll  bromo—diphenyl-benzene (6.2g, 0.020mol/ZF=4F), Pd(PPh3)4(1.0g,
0.0009mol), potassium carbonate(5.0g, 0.036mol)ell THF 300ml=S 23 65CelA 18A]7F nwkate] wh-&A]Z T},
g F5 F WZhste] B0 ¢ MCol Fw8 ¥ HHGA (n-Hexane :MC)3Fe] 3§E 6510.7g(FE 75%) T5351

o},
H-NMR (200MHz, CDCls): & ppm, 1H(7.70/S, 7.94/D, 7.62/D, 7.63/D, 7.31/D) 2H(8.05/S, 7.50/S) 4H(7.52/D,
7.41/M, 8.28/D, 9.24/S) 8H(7.51/M)

LC/MS: m/z=784 [Q1+1)']

Aol 14: 3= 10 94

H
N
1i!I§ il!!i «/N}q —N
N N'/<§:,ﬁ + N, IH:J;}lar —_—

| .

N7 ¥ e
— fN
N M
2-1 | -

il 2-1(10.0g, 0.018mol) | 2-bromo-4,6-diphenyl-1,3,5-triazine (6.2g, 0.020mol/Z=4}),
Pd(PPh3)4(1.0g, 0.0009mol), potassium carbonate(5.0g, 0.036mol)ol THF 300mlS YL 65CA 18A17F L

s
sto] wkgAZITH Rbg FE S WAse] H0 o NCl T2l F AR AA (n-Hexane (MO)SFe] 3}HE 10&
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[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]
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10.7g(5& 75%) 53T
H-NMR (200MHz, CDCls): & ppm, 1H(7.94/D, 7.62/D, 7.63/D, 7.31/D) 2H(8.05/S, 7.50/S) 4H(7.41/M, 9.24/S)
8H(7.51/M, 8.28/D)

LC/MS: m/z=787 [QI+1)']

Aol 15: 3hetE 14 $H4d

: W
- -
N@N + N_\ }'( Br

| —

N 73 H
&)
N N
T

21 |
L
N
(3 -
N
fN N f
L N
\PN
N
14

34 2-1(10.0g, 0.018mol)°ll 4-bromo-2,6-diphenylpyridine (6.2g, 0.020mol/Z=+AF), Pd(PPh3)4(1.0g,
0.0009mol), potassium carbonate(5.0g, 0.036mol)ol] THF 300mlS @il 65ColA 1827k JEH}O]-OJI WS- A AT
WS F8 5 wzhelo] HO ¢ NCol ZRE T AU AA(n-Hexane MC)sFe] 33HE 142 10.6g(F& 73%) F53F

et
H-NMR (200MHz, CDCls): & ppm, 1H(7.63/D, 7.94/D, 7.62/D, 7.31/D) 2H(7.47/M, 7.41/M, 7.50/S, 7.10/S)
4H(8.30/D, 7.54/M, 7.51/M, 8.28/D, 9.24/S)

LC/MS: m/z=785 [(+1)']

Aol 16: 3hghe 38 A

Br ——™

oo
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[0203]

[0204]

[0205]

[0206]

[0207]
[0208]

[0209]

[0210]
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=744 2-1(10.0g, 0.018mol)oll 2-bromotriphenylene (6.1g, 0.020mol/E=AF), Pd(PPh3)4(1.0g, 0.0009mol),
potassium carbonate(5.0g, 0.036mol)e] THF 300mlS @il 65TollA] 18/\]7P wHksle] WEEA AT, B 28
T y7pste] Hy0 o MColl 52 & AHAA (n-Hexane :MC)3Fe] 33HE 388 10.3g(5& 72%) 53} ).

H-NMR (200MHz, CDCl;):§& ppm, 1H(7.31/D, 7.63/D, 7.94/D, 7.62/D, 7.88/M, 7.82/M, 8.12/D, 8.93/D,
7.90/M) 2H(7.41/M, 7.50/S, 8.10/D, 7.80/M, 8.90/D) 4H(8.28/D, 7.51/M, 9.24/S)

LC/MS: m/z=782 [(H+1)']

Aol 17: 3hghE 40 94

()
g‘& Q.C

74 2-1(10.0g, 0.018mol)ell 2-bromo-9,9-diphenyl-9H-fluorene(7.9g, 0.020mol/Z=AF), Pd(PPh3)4(1.0g,
0.0009mol), potassium carbonate(5.0g, 0.036mol)e] THF 300ml1E ¥ il 65CoA 1841t myksle] vk Al Zit},
WS 285 5 yzhale] Ho : NCol FE# F AU AA(n-Hexane :MC)3te] 3}3HE 403 11.6g(F& 73%) F53F

o,
H-NMR (200MHz, CDCl3): & ppm, 1H(7.62/D, 7.94/D, 7.63/D, 7.31/D, 7.30/M) 2H(7.41/M, 7.26/M, 7.41/D,
7.87/D) 3H(7.50/S) 4H(8.28/D, 7.51/M, 7.11/D, 7.33/M, 9.24/S)

LC/NS: m/z=873 [(M+1)']
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[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]
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A 18: 3}5HE44 A

H
“ i
R
" NN g -
NJ/\ N O
N

=N Br (::iz

v )

Z7r4 2-1(10.0g,  0.018mol)ell  3-bromo—9-phenyl-9H-carbazole (6.4g, 0.020mol/sigma aldrich),
Pd(PPh3)4(1.0g, 0.0009mol), potassium carbonate(5.0g, 0.036mol)ol THF 300m1Z ¥ il 65Col|A] 18417+ ik
sho] WHEAIZITH, WS Fw 3 @zsle] HO ;o MCol FEE ¥ AP AA(n-Hexane :MO)3dIY] IIE 4

10.9g(5~& 75%) F53F3AH.
H-NMR (200MHz, CDCly): & ppm, 1H(7.45/M, 7.62/D, 7.33/M, 7.25/M, 8.55/D) 2H(7.94/D, 7.63/M, 7.31/D)

3H(7.50/S) 4H(8.28/D, 7.51/M, 9.24/S)

LC/NS: m/z=797[ (W+1) ]

N/\]cﬂ 19: §},6LE' %L/\g
H
N
Cl
M %
N NTRy S ¥ OO
N H Br
N

oy
-
@@ @%{J

Z7rA 2-1(10.0g, 0.018mol)oll 9-bromophenanthrene (5.1g, 0.020mol/sigma aldrich), Pd(PPh3)4(1.0g,
0.0009mol), potassium carbonate(5.0g, 0.036mol)e] THF 300ml1ES ¥ il 65ColA 1841t wyksle] wk-S- A Zit},
WS F=85 5 yzhale] HO 1 NCol F¥8 F AU AA(n-Hexane :MC)3te] 3}3HE 463 10.1g(F& 75%) F53F

_53_



[0219]

[0220]

[0221]

[0222]
[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

ZIHES 10-2015-0022615

H-NMR (200MHz, CDCls): & ppm, 1H(7.62/D ,7.94/D ,7.63/D ,7.31/D ,7.70/S ) 2H(7.41/M ,7.50/S ,8.10/D

,7.80/M ,7.90/M ,8.90/D) 4H(8.28/D ,7.51/M)

LC/MS: m/z=732 [Q1+1)']

/\1/\] oq] 20: §]_61-U z;sﬂL/\é

o
@

\,
g o

3 2-1(10.0g,  0.018mol)ol  4-bromodibenzol[b,d]thiophene (5.2g, 0.020mol/sigma  aldrich),
Pd(PPh3)4(1.0g, 0.0009mol), potassium carbonate(5.0g, 0.036mol)ol THF 300ml= Y il 65CelA] 18A]7F nluk
st RESAIZTE. WS FE 5 WZEle] HO0 0 MCAl TEE ¥ ARG A(n-Hexane (MC)SI] 3SIRHE 48%

10.1g(55 76%) 5319},

H-NMR (200MHz, CDCl3):§& ppm, 1H(7.62/D, 7.94/D, 7.63/D, 7.31/D, 7.30/D, 7.50/M, 7.98/D) 2H(7.52/M,

8.45/D, 7.41/M, 7.50/S) 4H(8.28/D, 7.51/M, 9.24/S)

LC/MS: m/z=738 [(H+1)']

Aol 210 3hghE 71 94

Z7r4 1-1(10.0g, 0.018mol)ell 2-(4-bromophenyl)-4,6-diphenyl-1,3,5-triazine(7.8g, 0.020mol/%S=A}),
Pd(PPh3)4(1.0g, 0.0009mol), potassium carbonate(5.0g, 0.036mol)ol THF 300ml1Z ¥ il 65Col|A] 18417+ wyk
sto] WS AIAT. Wbg TR F WZEke] H0 0 MCAl FwEl F AR A A (n-Hexane (MO)E SgtE 71&

11.3g(58 73%) 533t

H-NMR (200MHz, CDCl3): & ppm, 1H (7.31/D, 7.63/D, 7.94/D, 7.62/D) 2H(7.79/D, 7.68/D, 7.50/D, 8.56/D,
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7.59/D) 4H(7.41/M, 7.22/M) 8H(7.51/M, 8.28/D)

[0230] LC/MS: m/z= 859[ (M+1)']

[0231] A 22: 315HE 72 $HA

4eve
I

N
I ~* - O N
b 3
- \J\ N N/Q
T L
O oo
s

[0232]

[0233] X4 1-1(10.0g, 0.018mol)oll  4-(4-bromophenyl)-2,6-diphenylpyridine (7.7g, 0.020mol/%=%h),
Pd(PPh3)4(1.0g, 0.0009mol), potassium carbonate(5.0g, 0.036mol)ol THF 300ml= Y il 65ColA] 18A]7F nluk
st RESAIZTE. WS FE 5 WZEle] HO0 0 MCAl TEE F ARG A(n-Hexane (MC)3I SIRHE 72E&
11.0g(5& 71%) 533

[0234] H-NMR (200MHz, CDCls): & ppm, 1H(7.31/D, 7.63/D, 7.94/D, 7.62/D) 2H(7.47/M, 8.20/D, 7.79/D, 7.68/D,
7.41/M, 7.50/S, 8.56/D, 7.59/D) 4H(8.30/D, 7.54/M, 7.51/M, 8.28/D, 7.22/M)

[0235] LC/NS: m/z= 857[Q11)']

[0236] Ao 23: 315HE 75 34

! g ]
N
n L0
O Ie, '
M. =N
N N
NI i: i N ¥ _—
11 Br
o L)
|
M. .-
-
N N/Q
N i: :{ =N
[0237] B2
[0238] 3 1-1(10.0g, 0.018mol)el| 2,4-di(biphenyl-4-yl)-6-(4-bromophenyl)-1,3,5-triazine(10.8g, 0.020mol/
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[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]
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Z=4F), Pd(PPh3)4(1.0g, 0.0009mol), potassium carbonate(5.0g, 0.036mol)e] THF 400mlE YiL 65CelA

18A17F wukste] WA ZTH, W T8 F WZste] 1,0 ¢ MCol S¥E] & AP Al (n-Hexane :MC)3te] 313
755 13.1g(F& 72%) S5t

H-NMR (200MHz, CDClz): & ppm, 1H(7.31/D, 7.63/D, 7.94/D, 7.62/D) 2H(7.79/D, 7.68/D, 7.50/S, 8.56/D,
7.59/D) 4H(8.28/D, 7.52/D, 7.25/D, 7.85/D, 7.41/M, 7.22/M) 8H(7.51/M)

LC/MS: m/z= 1012[ 1)

Al 24: 3FeHE 83 94

Ja S

1-1

ZZHA 1-1(10.0g, 0.018mo1) el diphenyl-bromobenzene(6.2g, 0.020mol/Z=Ah), Pd(PPh3)4(1.0g,
0.0009mol), potassium carbonate(5.0g, 0.036mol)ol] THF 300mlS YL 65TColA 18A17F nwkale] WE-S-A|Z T},
HES 2 5 YZsle] 0 1 MCol F¥ ¥ AP AA (n-Hexane :MC)3te] 3}¢E 838 10.4g(5& 74%) 538

Sct.

H-NMR (200MHz, CDCls): & ppm, 1H(7.31/D, 7.63/D, 7.94/D, 7.62/D) 2H(7.52/D, 7.79/D, 7.68/D, 7.50/S,
8.56/D. 7.59/D) 3H(7.41/M) 41(7.25/D. 8.28/D. 7.22/M) 6H(7.51/M)

LC/MS: m/z= 780 (H+1)']

Aol 25: 35t 85 A
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[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

ZIHES 10-2015-0022615

(J
I e A

ZZA) 1-1(10.0g, 0.018mol)ol 2-(4-bromophenyl)triphenylene(7.7g, 0.020mol/Z=+%F), Pd(PPh3)4(1.0g,
0.0009mol), potassium carbonate(5.0g, 0.036mol)e] THF 300ml1ES ¥ il 65CoA 1841t myksle] wk-S- A Zit},

WS F2 5 Yzhsle] 0 @ MCOl S & AP AA(n-Hexane :MC)3le] 31E 853 10.9g(5& 71%) 53}

H-NMR (200MHz, CDCl3): & ppm, 1H(7.31/D, 7.63/D, 7.94/D, 7.62/D, 8.18/D, 8.04/D, 9.15/S) 2H(8.12/D,
7.82/M, 7.88/M, 8.93/D, 7.79/D, 7.68/D, 7.50/S, 7.41/M, 8.56/D, 7.59/D) 4H(7.51/M, 8.28/D, 7.22/M)

LC/NS: m/z= 855 (M+1)']

Aol 26: SFebE 73 94

a SR O

ZZHA 2-1(10.0g, 0.018mol )l 2-(4-bromophenyl)-4,6-diphenyl-1,3,5-triazine(7.8g, 0.020mol),
Pd(PPh3)4(1.0g, 0.0009mol), potassium carbonate(5.0g, 0.036mol)ol THF 300ml= YL 65ColA] 18A]7F nluk
st RESAIZTE. WS FE 5 JWZEle] HO 0 MCAl TEE ¥ ARG A(n-Hexane (MC)3SI] SIRHE 73S

11.5¢(5F5 74%) 5319},
H-NMR (200MHz, CDCly): & ppm, 1H(7.31/D, 7.63/D, 7.94/D, 7.62/D) 2H(7.79/D, 7.68/D, 7.50/D) 4H(7.41/M,
9.24/S) 8H(7.51/M, 8.28/D)
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[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]
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LC/MS: m/z= 863[ (M+1)']

Al 27: SHebE 74 4

{j O L F g)
Ralivh

Z7HA 2-1(10.0g, 0.018mol)oll 4-(4-bromophenyl)-2,6-diphenylpyridine (7.7g, 0.020mol), Pd(PPh3)4(1.0g,
0.0009mol), potassium carbonate(5.0g, 0.036mol)ol THF 300mlS il 65TColA 18/\]4 "’HPo}Oi Bl el=
WS 25 3 Yzhsle] HO @ MCol 38 & AW AA (n-Hexane :MC)3dte] 3+gHE 745 11.2g(5& 75%) <53}

ot
H-NMR (200MHz, CDCl3): & ppm,
7.41/M, 7.50/S) 4H(8.30/D, 7.54/M, 7.51/M, 8.28/D, 9.24/S)

1H(7.31/D, 7.63/D, 7.94/D, 7.62/D) 2H(7.47/M, 8.20/D, 7.79/D, 7.68/D,

LC/MS: m/z= 861[ (M+1)']

AAe 28: sIFHE 76 3

B 0

Al

&
l;N

N 78

ZZHA) 2-1(10.0g, 0.018mol)oll 2,4-di(biphenyl-4-yl)-6-(4-bromophenyl)-1,3,5-triazine(10.8g, 0.020mol),
Pd(PPh3)4(1.0g, 0.0009mol), potassium carbonate(5.0g, 0.036mol)ol THF 300mlS Yl 65CoA 18A]17F wwk

st WA, W FE F WAS] 0o ¢ Ml FR F AT flexane MO} HFE 768
13.3g(5& 75%) 5ottt

H-NMR (200MHz, CDCl3): 6 ppm, 1H(7.31/D, 7.63/D, 7.94/D, 7.62/D) 2H(7.52/D, 7.79/D, 7.68/D, 7.50/S)

3H(7.41/M) 4H(8.28/D, 7.25/D, 9.24/S) 6H(7.51/M)
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[0265]

[0266]

[0267]
[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

[0274]
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LC/NS: m/z=1015 [(W+1)']

Aol 29: SHebE 84 $HAd

H ~ »
N
»
N
Qﬁ’“ N /g/fr O |
N {\\ ©)er +
N O N
N il
= QM N /g/”
N

Br

e

N
a4

=74 2-1(10.0g, 0.018mol)°l diphenyl-bromobenzene(6.2g, 0.020mol), Pd(PPh3)4(1.0g, 0.0009mol),
potassium carbonate(5.0g, 0.036mol)el]l THF 300ml=S Y 65ColA 18A17F nHbale] wh-e-Al T, wWhe 85
T WJZ3Eke] Hy0 : MCol Z#7 & A AA (n-Hexane :MC)3le] 3}3HE 84= 10.6g(& 75%) 53T},

H-NMR (200MHz, CDCl3): 6 ppm, 1H(7.31/D, 7.63/D, 7.94/D, 7.62/D) 2H(7.52/D, 7.79/D, 7.68/D, 7.50/S)
3H(7.41/M) 4H(7.25/D, 8.28/D, 9.24/S) 6H(7.51/M)

LC/MS: m/z= 784[ O1+1)'T

Aol 30: 3hghe 86 A

H
N
SSage .
: ™
| N e
iy S — (%
N
a st ®
2-1 Br O

N
S5 B
N
[N N
N._# 73 N
‘~_‘N
N BB

009mol), potassium carbonate(5.0g, 0.036mol)ol] THF 300mlE YL 65T A 18A17F nlwkalo] Wk-S-A|ZTh.

A 2-1(10.0g, 0.018mol)oll  2-(4-bromophenyl)triphenylene (7.7g, 0.020mol), Pd(PPh3)4(1.0g,
0.
ks T8 WZbslo] HO - NCol S8 § A A (n-Hexane :MC)slo] 3}3E 868 11.1g(5& 72%) S53)

52
+

H-NMR (200MHz, CDCl3): & ppm, 1H(7.31/D, 7.63/D, 7.94/D, 7.62/D, 8.18/D, 8.04/D, 9.15/S) 2H(8.12/D,
7.82/M, 7.88/M, 8.93/D, 7.79/D, 7.68/D, 7.50/S, 7.41/M) 4H(7.51/M, 8.28/D, 9.24/S)
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[0275]

[0276]
[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]
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LC/MS: m/z=858 [(+1)']

W wge] ANeo]A 2ol ofoli= oheleh 2.
NPB: N,N'-Bis(naphthalen-1-y1)-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

aAAA e 1 SgHE 18 WHHFe] S2E AR o] frlAAN R Az
IT0%= =g 271 floll NPBE S&ste] 120me] Berdos F4stlon,
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