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4 GO R, AR i nABE CCoeobd7], AR E MATE GGt A, AR i )
AT CCoob B 27, AT Bt vAE GGl IReREZ], -NQ) (@) 3 SiQ) (@) (@) (Q)-2 EAHE
OE F 1F0)a, LS X3 mE nX3F CpolEdr] 2 X3 i v X" C-CypdlEHlRelddly] 2 1F0)
S, a0 WA 39) A% F shtelt,

&, Rt B EAEEE A H500 R A= GG Fold = 9len, azk 2 B 30]ojA Lio] &
S EASE A4S BEAY Le AR BAAL Jol@ F dvh. @8, a7k 09 A% LS B 2GS e

ot

A7 NQD Q) E Si(Q) Q) (Q)(Qe)- FAlA, Q@ WA e AR SHAYSR F4, 54, 27, J=F4
7], Aetxr], oluiy], YE=RY], 728247, X3 T BXE (02 Z7], A§ T v X &E C-C
Ad7], A% e HXZE CCo271d7], A3 e HX3E CCo&A17], A3 e HX3E C-CirlE

247, A% Em vRAEE Gl SRS, A Ee vASE GCyobd7], A T HASE G-
A L= WA CGCyobdEl 7], B AF e HIASE CGCydllHzotE7] T 150t

A7) B 12 EAEE dHene SRe feldelewst g4ol koh A4 giel $4d 542 A
A7) SelEny HEES B8 104 X7 (Rl AFEA 7] B 22 EAHE ddzad SEEd ¢

ATt

<514 2>

R1 R6
R2
\X3
/
R3 N—(Lq)a—Ar
A
R
5 X2/ 1

371 382 2 F, Ry WA Ree A E

7], FhEEAY], AF s HXEE GG A 7], A3 Ee HXEE G-CUAldY], A Ee ujx gk
CrCo71d7], A3 T HIXFE CCoeFA7], A3 EE HX 3 GCoAlZF2YA7], A e Hx]$
B C Al EREAd7], A3 T HAFE GCpotE 7], 2 A3 T HXSE CCydllEl 2ot 7] & 180
Xi, X, X3, Ary, L B ae= A7) 38H2] 1ollA ol npel A},

I

7)1 slElRare] ke Xi % X7k CHolal Xo7F Solal Xo7F CReQl A-5-=A 8h7] shebd] 302 A= @H)

zae) HFEL F 9
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SEE46 10-1944917

<sjb4] 3>

R Re
Ry
R N——(L1)a=Ar;
R, /
Rs s \

A7) el 335 X0 CHolal X,7F Solal Xg7F Nolat 2 X, 7} (Re§l AS$-2A 317] 334 42 A=
ez IFEL + AUt

<514 4>

Ri Rs
R
2 AN N
/
Rs N——(L1)a——Ary
R4

0]

A7) e zaE SR X0 Noli Xo7F CHolx X7F Nolx @ X7} (Re®l AS-2A] 3}7] 384 58 TAH

= dERae] = 4 v

<s}ehy 5>
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[0043]
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SSS0ol 10-1944917

<z}sh2] 6>
R4 Rs
Rz

R3 N—(L¢),—Ar;

A
N

Rs

7], eliwr], FEEAY], A wE MAHE (-CL7], A9
ABE CCu2197], B EE WABY (-CRFA], AF EE NABE GCAFTERAY], A T
MR G B RAADY], S EE WATE CCuobd7], 2 AT EE AT Gyl Hl o)

1FolaL, Ary, L % a= A7) 3keh4 1014 Aot wpel 2o,

e
N
of

71 sek 1 5, sHRae] sekEe] =

A
HI X8 C-Coo@ 7], A3 B HIXZE CCpolE 7], 2 A3 = v X3 C-ChpdllHl =

G, AP me

old7] 5 1Y F Utk dE &YW, A7 R WA Rs 2 Ry WA RseE A2 5PAHOE F4 F5i, A%
T X EE Wer], X3 B v dqdr], X3 B vX3E Z2E7], X3 Ee A EE FE
A3 Ee v EE Hdr], XF e vXEE vEdr], 23 EBE 9x3E Jzdr], X3 B v X3
FQEYY], A3 e H[XFE AdEHLr], X3 EE v EE gddr], 3 e AxEE AEdr], A
3w vAEE Qddr], A3 T A A3kE FReddr], 9 X3 ke A A3kE AnEdY] F 1Y
ATt

71 skeka 1 7, dEzag gstEe] Z4 AZAVI(LDE AAM ZAFE Ar2 X3 EE H[X$E C-CyolE
7], X3 T ¥R EE CCypoldFA17], X3 EE X $E C-CypoldE 7], X3 = v X35 C-Cydll el

2obd7], -N(QD(Q) B Si(Q)(Q)(Q)(Q)-2 FEAHE IF T 1TY F Atk A7IA @ WA e A= =
HHOR T4, FTFh, A e HASTH GGz, A8 == HAEE CGCypold”], B X3 T HA
3E CCpdllHlZold 7] & 15Y & Ak, dE W, 7] A2 4, $54, X3 T vx3E C
A7), A3 EE HAEE C-CrpEIA7], X3 E= H[X3E A9 7] (phenyl), A& E= HX & e
(pentalenyl), A3 = v]X3kg Aduld”](indenyl), X3 & H|X|3¥ V29 7] (naphtyl), X3 E& H]X]
3tel ol=dd 7] (azulenyl), A3 HE HX3E FHEbH D] (heptalenyl), AF E= HIXEE QAThAd7Y]
(indacenyl), A%t Zi&= w]Xgkel olMup=ZE 7| (acenaphtyl), X3 T v|x3E ZF 297 ({luorenyl),
A% TE vXFY Avelz-ZRoddr], X3 rE v X3 FHddd7](phenalenyl), X EE u]XF9
#GEd D 7] (phenanthrenyl), A3 Ex H[X3E AdEZH7|(anthryl), F EE HX3H Z
(fluoranthenyl), =3 Z& HX&g Egdddd”](triphenylenyl), X3 E= H[X3E  Zolgd]
(pyrenyl), X% &= H|x3® zto]lAld 7| (chrysenyl), X3+ T H|X3kE UZERAY 7] (naphthacenyl).
2% &= v x3kE MDY (picenyl), ¥ = vxEE HADd 7] (perylenyl), X3 & H|x3E FE
#'d 7] (pentaphenyl), X3 i B X]8kEl SAAbAd 7] (hexacenyl), X% Hi= H|X3¥ 9ZU7](pyrrolyl),
2% = v xgE olnthEd 7] (inidazolyl), X T BXgd =7 (pyrazolyl), X% F+& v]|xg

Ay (pyridinyl), A& E= HX$E A7) (pyrazinyl), X3 EE H[X$E Iguvdr]
(pyrimidinyl), X3 %= HX3E AL (pyridazinyl), A E= HX3E o]AAEUY]
(isoindolyl), X3 & H]A3E JAEY7|(indolyl), A¥ Ex H|X3E AotE U7 (indazolyl), ¥ EE=
H 2 gE F2ld 7] (purinyl), X3 T AX3E FE2ld 7] (quinolinyl), X§ T HXSE wzFE=gdr]
(benzoquinolinyl), X3 == H|X&E =ge}xd7](phthalazinyl), A E= HXSE YZEU DY
(naphthyridinyl), X8 ZE& WX3E  F542d7](quinoxalinyl), A3 EE HA3E FAUYEd7]
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[0048]
[0049]
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(quinazolinyl), X3 T=x v]X3kE AlEZE7](cinnolinyl), X E+= v Xg5 7pupEL 7] (carbazolyl),
235k = v x3E HHE Y)Y 7] (phenanthridinyl), X3+ T v X3kH o3 tid”|(acridinyl), X3 =
= X85 HHFEEZZ Y 7] (phenanthrolinyl), & T v X35 #H YA 7| (phenazinyl), X3 E+= v X3}

H Wz E A 7] (benzooxazolyl), A3 Ei= B X|3E wlzo|u|tyE Y 7] (benzoimidazolyl), X3 H= H]X|3H
® Fod 7 (furanyl), X3 E= X ¥ dlZz2Fod 7] (benzofuranyl), A& EE= H[XFE EHeoddr]

(thiophenyl), X3 =& H|X3E WxE 9”7 (benzothiophenyl), X3+ T= H[XZEH Elo}ZA7|

(thiazolyl), X% =T nvXgd  o]iElo}EYU7|(isothiazolyl), XF X HX3E wWFEo}EUY

(benzothiazolyl), X8 Hx= HXZE  o]AZAE Y] (isoxazolyl), HF HEE HX3H SAELY]

(oxazolyl), ¥ Hi= H|XEE EgolEdr], A& = vH[X3dE HEDEYY], X& &= HXEE A
= ]

o}£9 7] (oxadiazolyl), X3 T Hx38¥ Egolxd7|(triazinyl), X3 X BX3E HEIAIZY7)
(benzooxazolyl), X8 = u]X 3ty o)Wl ZFebd 7] (dibenzopuranyl), X3+ FEi v Xg% t¥lxE Q¥ d7)
(dibenzothiophenyl), X3} = v]X|3d Wz7MlEd 7], HEZH I A7 (tetraphenylsilanyl) & 1549
T Ao,

A7 BEHA 1 S, An dH7] SEHA 7-1 UiA] 7-12 F 1o R A" ¢k

(Z11)p
7-10 7-12
A7) e 7-1 WA 7-12 F, Zn WA Zus AR SHASR £4 F44 T2, =EFEATY]; AlolweT];

UE=R7Y]; opnwy]; ofutr]; d=ghzl; s|l=ghdE; 7h25247u o) 9 %%*WM 0191 ;5 QAtolnt
ol9] &; CCup¥Z7]; (&I, 54, T2 =7], o}h|

w7, ek, dugE, FtEEA7Y o 9 A T 1F olge=
A&E C-C 7] 2 CCodFAI7]; wdr]; vdZdr]; ZFeddr]; #HdEd D] EHY]; Addr];
AYAD7] Fa, 22, 3|=547], Aloler], YERY], ofw|wy], ofnty], dEetzl, =gk, 7t
2EA7Y o] o, #EA|Y o9 4, Qlitelu} o]o] A, (Ci& A7 B CCuE I F 1T oo =

e r
40,
2
o
(11
f
10
N
>
o
©
o
N
T,
1m
o
o
=)
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Agd 9], YEdy], ERedds], ddEdds], tedsl, ddds] % 297 Q5D Wl
nEEQs); FukEds]; olnltEds]; ol dsl; otz udsl; olnas vt ds); sy
7 s EdolAdr); AEedr); Faa, B, SEHU7), Aoher], YERI], ojuw], of
Ees], Suehd, smekE, A2RATY ol o, SENIG ole] &, Qitelt oo &, (CydA,
CrCoHA7], 9] @ gEs] F eht olgem AgE gy, WizelvtEs], FuEar], ojny
7], otz gy, otz g, otz urds], A ds], selndr], 2elolAd]
W AEeds) F 1F0)Ti p, o, r D sk AR SPAoz 1 UA 59 A% F shjoln,

9, 2o WA 2y BN EASE Ae AR BASAY Aeld & glem, 75 = ety 19] el i
of e Ario) AL e,

N

7]
g7

d
71,

Mo

i’

8-12

f?ti‘%?

*

A0 A0 A0 QOQ

8-17 8-18 8-19 8-20
471 88k 8-1 WA 8-20 ¥, In> Fh, T4, R, S|IEFAY], Aletwy], YERY], ofv|r], o}n
=7], sk, slEEE, JhERATIY oo 4, EXA7IY o9 &, itelu ole] A, C-C2E7], G-
Cod=A171, dd7], vzdr], 397, dAdE=Ndr], kELY], dddr], AdAd7], d=dr], Wz

OIU]D‘ri‘”ﬂ, ZhFEA7], olmtrEdY], olvigEedr], olvvzyletdr], olvitzyviydr], veH
971, denitdr], EgoiAdr] B Azedr] T 159 5 vk ©, 7S «= #3hy 19 o] Rl
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[0054]

SSS0dl 10-1944917
g Ao A9as dErdn

471 38 1 5, sHEay HEY A% A JdAVI(LDE A A 471 L A e )X
H Hddr], A8 w= v)x sy dAetdd @@ 7] (pentalenylene), X8 T v x8E Addd 7] (indenylene),
23 = v X 3E UZE A 7] (naphthylene), X3 T H| X35 ol=Fw|d# 7] (azulenylene), X3 T H|X]
3ty el d A 7] (heptalenylene), ¥ T B]X$w AdckAld &l 7| (indacenylene), X3+ & HIX|3LE o)A
U g dl 7] (acenaphthylene), X3 Ty HX8E ZZ0#dA 7] (fluorenylene), X3 = vx3ke #Hvigd
A 7] (phenalenylene), X3 T v xge Jﬂ‘/FEE]éﬂﬂﬂ(phenanthrenylene) A3 EE v X FE FEHY

i

o

(anthrylene), X8 =& vx8d ZFo e dd 7| (fluoranthenylene), X3 = v X3d Egzdydar]
(triphenylenylene), =& T H] 1§LL g dd 7] (pyrenylene), X T BXsE  FALAY
(chrysenylene), X3 i H]X3t¥ YUZelAd @ 7] (naphthacenylene), X3 = v]X3tE A7)
(picenylene), X3 HXE& H|X|3F g HepA D 7]

HPud@ ] (perylenylene), X3 £ BXIH

(pentaphenylene), =& HTi #H|X&E  HALA LA 7] (hexacenylene), 3 T HXFE FASA7)
Hxgte S FEZAAN7] (pyrazolylene), A3 ZE BIX3E  ounE L]

(imidazolylene), =3+ i v]x3E olm|ttEg]d A 7| (imidazolinylene), X3 FE= B]X3 % o]n|thzu ]
A7) (imidazopyridinylene), *|3 = v]x3% o|nctxygu|t)d A7) (imidazopyrimidinylene), X3 &
lE Hl x| gke F2ltyd 7] (pyridinylene), A3 = v]X3E X dd 7] (pyrazinylene), X3 F= W] X3

(pyrrolylene), Xg XE+=

® Fgut)dd 7] (pyrimidinylene), X3 m= H]X3E Q=AU (indolylene), X3 T v|x3E Fajd
%ﬂ(purlnylene), Ag = vRgE F=edd7](quinolinylene), A¥ = WA EE ZEEAdAY

(phthalazinylene), |3 = HX]3E A=A 7]|(indolizinylene), X¥ Hi= H|X]E % %Eﬂﬂr/]‘éﬂﬂ
7] (naphthyridinylene), X% Fx= H|xgw FAU=d A 7] (quinazolinylene), X3+ E=
A7) (cinnolinylene), X3 &= H]X3d AufELA 7] (indazolylene), X3 E= ]2]@}@_ }3}501%7]
(carbazolylene), X% T H]X|3d HAYUXd#l7|(phenazinylene), X3 X H|X3E HGEZ T LA
(phenanthridinylene), |3 XEE= ux3d Igdad 7] (pyranylene), X3 L= v X138 zzvdar)
(chromenylene), X3t W+ H|X|Zte Fepdry], 3 EE v X3g WxzFdA7] (benzofuranylene), =%
T v xgE Elesd @] (thiophenylene), X3 H& v X3 W€ e d @l 7] (benzothiophenylene), X%
e H| =] 3¢ olaEolEYd W] (isothiazolylene), x| &k T= H| 2] g5 HZzolu| &L A7)
(benzoimidazolylene), X3+ T H|X|3kH o] &ALEA A 7] (isoxazolylene), X3+ T B XS U)Wl ZE] Q5

71(
da 7] (dibenzothiophenylene), X% T B E CulZF I1}%5&17](dibenzopuranylene) %3 w= v]x3

=3

T

H Egolxdd”|(triazinylene), 2 X mEE: Hx3dE 2AlrjolEdd 7] (oxadiazolylene) &= 159 4
AT},
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37 38 39
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TCTA,  TPBI(1,3,5-E ] A~ (N-#d sl =o|ut}Z=-2-21) w51 (1,3,5-tris(N-phenylbenzimidazole-2-y1)benzene))
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[0122]

[0123]

[0124]
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[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]
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e CCydllEl2old 7= N, 0, P = S FollA Ades 1 7] o] delz2das 23

Col sht o] o] WaE & o] Fol A|2'lS b= /b 25S ofvWsta, HIASHE (-
CydllElZotd#7]= N, 0, P e S FollA] Ags 1 7] o) de] sel=das £3ata vhex] szt ¢
Sfup ool WS sl R o] o Al2ES zhE 27F AFS oudth. o)A, S Rotdy] B sEH Rl
A717F 2 o) aElE ¥ B9, 2 o) aEe AR 32 F Advk. AFE CCydllEH Rt E O
CodllElZotd 7] & Aolm sht o]do] Fart dad A%k (-C%47] 74

e GGyl el 2ol 7= GOyl el 2eld 7] & Ao ahut o]o] Fart dad A8e (g2 7] 4
o] 2872 A3ke Aolr),

o] A&7z AgE Aojar, A

A E AT CGCobESAZE 0C1IA, Ak 37 A@ EE NABE Cotd 1D E AT
47) A EE AR GBI 27 -SA(l 714, A A7) S EE W8 CCuotd Y1) E 7
11t}

ofstel A, el 2 A Hol, U PHelo] W §7] WY 2xjol viste] mrh FAZHoR Hygch, 1
Pup, ¥ we] srle] G4 2L AAdz @AHE e ok

WA, 8] kg miAYSel ol A A B BE eIt

| 2
= B
NO, 7 — —
B(OH); 4 S‘"; fs,
A B

FIHA A 4

2-HEZYITed-1-d HE2H(2-nitronaphthalen-1-yl boronic acid) 20g (leq, 0.092mol) % 3-H=XE]Q 7
(3-bromothiophene) 18.3g (1.2eq, 0.1lmol)E =&}~ ¥ il PA(PPhs), 2.12g (0.02eq, 0.00184mol)E A7}
S9th. B2l 550 ml 2 2M K0, EFEN 100n1 S A7FeE THS 547 B9 3F mukaladr).

HSol TAE F MC 500 mee} SHFS 200 mME Al 2 FEI UL, SulE AAS T AHE uAE 47 3
2rlEagd 2 FAste] Y A A 18.81g (8 80.1%)E 5313t

IH NMR: 7.22(d, 1H), 7.73 (m, 3H), 8.02(m, 4H), 9.05 (s, 1H)

Z3HA B 34
3}3tE B 20g (leq, 0.078mol), SnCl, 2H,0 120g (800mmol

), SFAIEAF 600mL 2 IN HC1 70mLE Y31 80°ColA]
WA myksith, WS- SvlE ZehERE F, TS BAS) Wl
o-]

< ETES Holal, NaHCO;rF&h¥ B (brine) o
2 HoFAT. ¥ NgS0,E TS AAS &, AT FeAT. MeOHE AJAA st S7HA B 8.2g (578
47%) & LAt

1H NMR: 7.2(s, 2H), 7.67 (m, 4H), 8.16(t, 1H), 8.54(t, 1H), 10.1 (S, 1H NH)

e 1 34

=34 B 10g (leq, 0.044mol)3} 9-(3-H. 2R3 )-9H-7}9}=(9-(3-bromophenyl )-9H-carbazole) 15.87g
(1.1eq, 0.049mol) Z}Z} Zgkx~Fo ¥, 1200me] EFdd3} A AT, 7] Pdy(dba); 0.86g (0.02eq,
0.0008mmol), Na(t-bu)O 6.75g (1.2eq, 0.0528mol), P(t-Bu)s 0.28g (0.08ea, 0.0035mmol)S Z+Z; F7}3t &
1271759t 7FEudtelginl. whgo] FEHE WHEE NS ATo]E(celite)E 3l AFg vhg, HHAZMEDL
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SE S5 10-1944917

o= Tt HF 3TE 18 14.7g (& = 720)S Ayt
Elemental Analysis for C32H20N2S: caled C, 82.73; H, 4.34; N, 6.03; S, 6.90

HRMS for C32H20N2S [M]+I calcd 464, found 463.

SE 3 JA
=704 B 10g (leq, 0.044mol)3  9-(4'-H 2 2u]) 5 d-3-2)-9H-7}1}2 (9-(4 ' ~bromobipheny1-3-y1)-9H-

carbazole) 19.51g (1.leq, 0.049mol)S Z}7} Ze}x=o] Y€1, 1200m] EFA7 LA AT, o7)d)
Pd;(dba); 0.86g (0.02eq, 0.0008mmol), Na(t-bu)0 6.75g (1.2eq, 0.0528mol), P(t-Bu); 0.28g (0.08ea,
0.0035mmol)& 7tz H7Fgh § 12A12b&<t 7t ugtalgint. whgo] FRE WgEAE Ago|EE F3 o
g, AYaEnEadus g3t AT 5E 3% 16.77g (& = 70.5%) ABlrt.

Elemental Analysis for C38H24N2S: calcd C, 84.41; H, 4.47; N, 5.18; S, 5.93;

HRMS for C38H24N2S [M]+I calcd 540, found 539.

3138 5 A

F A B 10g (leq, 0.044mol) =} (3'-PE2ru|Hd-3-d)E #HdA &((3"'-bromobiphenyl-3-
yDtriphenylsilane) 21.62g (1.leq, 0.049mol)<S 747t Eeb~ao] Wi, 1200me] EFA &3AZTE. 7]
o] Pd,(dba)s; 0.86g (0.02eq, 0.0008mmol), Na(t-bu)O 6.75g (1.2eq, 0.0528mol) 2 P(t-Bu)s; 0.28g (0.08ea,

0.0035mmol)-& 22t H71sk & 12A12b5<t 7FEuwtelgity, dhgo] Fud HhE8dS Ao EE B o
0, Ada=vEaaE St HF 3FE 5 21.14g (5F = 75.80)S AU},
Elemental Analysis for C44H3INSSi : caled C C, 83.37; H, 4.93; N, 2.21; S, 5.06; Si, 4.43

HRMS for C44H31INSSi [M]+I caled 633, found 632.

3= 8 FA

=74 B 10g (leq, 0.044mol)3 2-(3'-BERH|#HI-3-9)-1-#d-1H-H%[d] o] =] t}=(2- (3" -bromobiphenyl-
3-y1)-1-phenyl-1H-benzol[d]imidazole) 20.84g (1.leq, 0.049mol)S Z}7} Zef2xFo] @i, 1200mee] SN}
SafAI . o 7] Pdy(dba)s 0.86g (0.02eq, 0.0008mmol), Na(t-bu)O 6.75g (1.2eq, 0.0528mol) X P(t-Bu);

0.28g (0.08ea, 0.0035mmol)S Zt7t H7hsk & 124125t 7FEwukslgl)t, wkg-o] TRE wh-g8 a8 AglolE
& B3 A3s v, dAARvEIHAE T3t HT SEE 8% 20.0g (& = 80.10)S AT}
Elemental Analysis for C39H25N3S: calcd C, 82.51; H, 4.44; N, 7.40; S, 5.65

HRMS for C39H25N3S [M]+I caled 567, found 566.

IEE 12 ¥4

XA B 10g  (leq, 0.044mol)¥} 9-(3-(6-B 2RI gd-2-A) A d)-9H-7}9}=  (9-(3-(6-bromopyridin-2-
vl)phenyl)-9H-carbazole) 17.56g (1.leq, 0.049mol)S ZtZ} S&fFe] €1, 1200me] EFA3} &A1,
o] 7)o Pdy(dba); 0.86g (0.02eq, 0.0008mmol), Na(t-bu)O 6.75g (1.2eq, 0.0528mol) % P(t-Bu); 0.28g

(0.08ea, 0.003bmmol)< Z}7} H7bgk & 12A17b5<t 7FE Rk, ®Ego] F=E db

L LM CeliteS E3l
o7gk thg, APARnEIYIE Fto] HF FE 128 18.49g (57F = 77.6%)S 4

Elemental Analysis for C37H23N3S: caled C, 82.04; H, 4.28; N, 7.76; S, 5.92
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HRMS for C37H23N3S [M]+1 calcd 541, found 540.

31948 16 ¢4

=744 B 10g (leq, 0.044mol) 7} 2-B 2R -6-(tJHlZ[b,d]E e 3-4-) ¥ (2-bromo-6-
(dibenzo[b,d]thiophen-4-y1)pyridine) 16.67g (1.leq, 0.049mol)S Z}z} Zg}A=o] Wi, 1200me] EFd}
LA AT, 7] Pdy(dba); 0.86g (0.02eq, 0.0008mmol), Na(t-bu)0 6.75g (1.2eq, 0.0528mol) = P(t-Bu),

0.28g (0.08ea, 0.0035mmol)S Z+Zt 713k & 12A17Fs<F 7FE wats)ic), HJ"O] T3 8 AgolE
2 53 on3 b, AdyasvneadyE Sato] HF e 16€ 15.86g (578 = 74.7%)S AUt

Elemental Analysis for C31H18N2S2: calcd C, 77.15; H, 3.76; N, 5.80; S, 13.29

HRMS for C31H18N2S2 [M]+I calcd 482, found 481.

cl oBy Br ;ﬁ ;}
C D E

A C }A

4-F22-3-UE=Zo|AF+=Y (4-chloro-3-nitroisoquinoline) 50g (leq, 0.239mol), Pd(dppf)Cl2 4.2 g,
Bis(pinacolate)diboron 64.2g (1.2eq, 0.287mol) Z X ElgF oFA|EH©]E 38.8g (4eq 0.95mol)S 1,4-t}o]SAk
(dioxane) 500mle] &3|AIFTE. BEE=E 641%F B¢t 3R wdl 3 & t S22 vg FHRFJE 33 FH3149
o A9 A=2etE 299 (Hex: EA = 9t 1 (vi v)E AAISte] 1A € 57.3g (&= 86%)= LUt

1H NMR: 8.56 (d, 1H), 7.81 (d, 1H) 7.55 (m, 5H), 7.30 (m, 3H), 7.28 (t, 1H), 7.21(m, 2H), 1.26 (s,
12H)

A D &4

of

=24 C 20g (leq, 0.066mol) % 3-H 2R E]Q#(3-bromothiophene) 13g (1.2eq, 0.0799mol)E =T} ¥
a1 Pd(PPh3)4 1.52g (0.02eq, 0.0013mol)E H7}stsich. EF< 400 m¢ ¥ 2M K.CO3 E3-gM 70mlE H 713 o

5A7E B9t S5 aweigit,

dlo

ol FAE FMC 400mest FHF 150mE AF R FE2E ohe, &WE AAT F ANE uAE 2 a2
e 2 GAste] 9= A D 14.2¢ (58 84.5%)E £E3HY

IH NMR: 7.22(d, 1H), 7.78 (m, 3H), 8.12(m, 3H), 9.07 (s, 1H)

ZZHA D 30g (leq, 0.117mol ), SnCl, 2H,0 150g (0.1mol Ol E4F 800mL 2 IN HCI 80mLE Yz 80TCelA
1

),
WSl WSS AUHFRE F, WESH EAG 0 EFES olxm, Nal0,4-§93 B (brine) o

H H
FAT. T4 MgS0,E FES AAS &, AaE=HeTh. MeOHE AZAAS o] =74 B 9.45g (%
3]

IH NMR @ 7.27(s, 2H), 7.67 (m, 5H), 8.91(d, 1H)
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[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

SEE6 10-1944917

33E 19 A4
A E 10g (leq, 0.044mol)¥ 9-(3'-B ZRH|#HI-4-A)-9H-7}u}ZE  (9-(3'-bromobiphenyl-4-y1)-9H-

carbazole) 17.75g¢ (l.leq, 0.049mol)S Z}7 ZEgxFo| H¥ia, 900mle] EFM {AZATE. 7]
Pd,(dba)s 0.86g (0.02eq, 0.0008mmol), Na(t-bu)0 6.75g (1.2eq, 0.0528mol) 2 P(t-Bu); 0.28g (0.08ea,

0.0035mmol )& ZHz} H7Fst & 12A17E<t 7FE nkslgleh, wkgo] T8 NHEEdS Ao EE Fd ot
o, 28a2uEea9E ko] HE SFE 198 19.7g (& = 82.80)& L.

Elemental Analysis for C37H23N3S: calcd C, 82.04; H, 4.28; N, 7.76; S, 5.92

HRMS for C37H23N3S [M]+I calcd 541, found 540.

315HE 24 4

ZZHA E 10g (leq, 0.044mol)3} 2-(3'-B 2 EH|HI-3-Y)-1-dd-1H-A=[d]o]"]t}Z (2-(3'-bromobiphenyl-
3-y1)-1-phenyl-1H-benzo[d]imidazole) 20.8g (1.leq, 0.049mol)E Z}zt Zg}~=o] Wi, 900ms] EF<lz
LA AT, 7)4 Pdy(dba); 0.86g (0.02eq, 0.0008mmol), Na(t-bu)0 6.75g (1.2eq, 0.0528mol) = P(t-Bu),

0.28g (0.08ea, 0.0035mmol)< 77t H7pet 5 124175t 7Hd HPO}OﬂE} HJ%] TEYE S8 As deolE
E 28 o33 v, AdaEnEadaE Esto] HFE FTE 245 21.9 ¢ (58 = 87.80)S IATt.

Elemental Analysis for C38H24N4S: calced C, 80.26; H, 4.25; N, 9.85; S, 5.64

HRMS for C38H24N4S [M]+i caled 568, found 567.

3132 28 A

=74 E 10g (leq, 0.044mol)¥ 9-(3-(6-E 2RI #d-2-)Hd)-9H-7}9}=&  (9-(3-(6-bromopyridin-2-
vD)phenyl)-9H-carbazole) 19.5g (1.leq, 0.049mol)< Z}Z} Fp~Fo] a1, 900mee] EFAF} La|AF ).
o 7]e] Pdy(dba); 0.86g (0.02eq, 0.0008mmol), Na(t-bu)O 6.75g (1.2eq, 0.0528mol), P(t-Bu); 0.28g
(0.08ea, 0.0035mmol)< Z+ZF #H7kgk & 12A17Hset 7Fdukslle). whgo] Fa ¥ NHEEds AgoEE F
3 s v, A9AReEaYIE T3l T SEE 288 19.3g (& = 81.1%) S AU

Elemental Analysis for C36H22N4S: caled C, 79.68; H, 4.09; N, 10.32; S, 5.91

HRMS for C36H22N4S [M]+I calcd 542, found 541.

I3HE 30 FA

F A E 10g (legq, 0.044mol) 7} 2-B 2R -6-(3-(Egdddd)dd)deld (2-bromo-6-(3-
(triphenylsilyl)phenyl)pyridine) 21.6g (1.leq, 0.049mol)S 7tz ZelA=o] Yx, 900me] =7y &3
A1k, od7]9 Pdy(dba); 0.86g (0.02eq, 0.0008mmol), Na(t-bu)O 6.75g (1.2eq, 0.0528mol) = P(t-Bu)s

0.28g (0.08ea, 0.0035mmol)< z+z+ H7bsk & 12X 7FHE<r 7}<§ﬂmo}°ﬂu} HkS-o] TR E WS89S AglolE
& &3 g3 oL, dga=2nEad9E Bkl HFT FFE 305 22.1g (& = 79.40)S I}

Elemental Analysis for C42H29N3SSi: caled C, 79.33; H, 4.60; N, 6.61; S, 5.04; Si, 4.42

HRMS for C42H29N3SSi [M]+i caled 635, found 634.

AAd 1
=== FYY(corning)AFe] 15Q/erf(500A) ITO 8 7]#HS 50mm<X50mmn<0.5mn A7]|2 ZEhA] o]jAX =g
&3 FFE o]&sle] 47 108 ¢ 2539 AT T 102 5 AYHAE AL 2Fd =E2AA A
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[0207]

[0208]

[0209]
[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

SEE6 10-1944917

AAld 10

WEE AN A BT 1O ) SGEE 02 AEE A Asstat, 7 AAd 15 B9 e
o1 gstel §7] WF AT Az

Hlnlq 1

WEE W44 ) SR 1 U A9 B BPE AT A Asstat, 37 A 13 $99 e
ol gstel #7) WH £AE Az,

7}
AAd 1~10 2 Hnd 19 7] @33 Axo]  widte], PR650(Spectroscan) Source Measurement
Unit(PhotoResearchAl #|3%)& o] &3t F+& A, &% o8&, Ax%, 4% 3= 2 Y& FHUsia, 2

ABRE 37 & 1o JeEL.

F 1
T TEAGV) | FEE(cd/D) A3 b 3] T954H
(cd/m') (hr @100mA/cm)
A 1 3.6 70.5 (0.32, 0.62) 3,500 397
AA 4 2 4.1 67.9 (0.32, 0.63 3,500 332
Al 3 4.5 67.7 (0.33, 0.62) 3,500 275
AA 4 4 3.9 65.3 (0.34, 0.61) 3,500 259
Ao 5 3.7 68.7 (0.33, 0.62) 3,500 264
A A4 6 4.1 66.6 (0.31, 0.60) 3,500 247
Ao 7 3.8 72.4 (0.32, 0.60) 3,500 219
AA 4 8 3.7 65.5 (0.32, 0.62) 3,500 337
Al 9 3.7 60.7 (0.30, 0.62) 3,500 356
21 A1e] 10 4.2 62.9 (0.31, 0.65) 3,500 287
Hlale 1 5.1 51.2 (0.32, 0.62) 3,500 175

A7 E1E #HFEE, AAY 1-109] WE S

AgHor Aunw, AAd 1-100] we f7] wF 2ApE
of oF 20% 7hg wobxa Mg EEE oF 200 ol Al

AolA 710g Aow & qrt.

11: 7|

13: A1d=
150 715
16: WHgZ

19: A2A=
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