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ue A areldabzh €]l skt ool WEk alel® o] Fofxl A|AEE zhe 7F 2% ovlstal, WA EE G-
CypdllElZed/A7]= N, 0, P = S TollA Adeid 1 7] o9 delzdxs £3sta ymA agfdaiz €9l
stup ool WS ael® o] Fofxl AJAEE zh= 27F amE Uy, o7|A, dEzol-] % FH 2ot
A717F 2 oo neE xgdd A4S, 2 oo aele AR 92 ¢ du. AdE GGyl Rt Y]= G
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28 = X EE CCypotE FAI 71 -00(971A, A 237] X8 e HX3E GGyt 7) & 7HeE71a
A71 A% EE HA3E CGCypobEE 7]+ -SA (714, A 7] X3 e v X8E C-CootE 71 E 71
7

ot A, Tl R AANE Fol, d T W 7] WY
it B Wl a719) G % AAdz @REE AL ot

WA, ah7] wkg wAYSel el S A 2 BE etk

[ e S
= Br
NO. 7 — e
B(OH); 54 & fS‘

A A R}

%

Apell thete] By FAAem dwdity. o

2-UEZYUIXEd-1-9 B E2H(2-nitronaphthalen—-1-yl boronic acid) 20g (leq, 0.092mol) % 3-H 2R E]Q HA
(3-bromothiophene) 18.3g (1.2eq, 0.1lmol)E =&~ ¥ Pd(PPhs), 2.12g (0.02eq, 0.00184mol)E A7}

ST EFql 550 md 2 2M K00y 38 100ml S H71sk the 5A7F EoF &5 wulkstoitt.

k3ol FZAE F MC 500 meot SHSG 200 M= AH 2 FE3 tE, SE AAS & AHE 2AE F¥ A
gl ue Aste] Yali= £7h4 A 18.81g (& 80.1%)2 55

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

A B 4

sl3tE B 20g (leg, 0.078mol), SnCl, 2H,0 120g (800mmol), oFAMEAF 600mL 2 IN HCl 70mLE Wil 80TColA

Al aRkeklth, Rbg-gvllE ZES R §-, THESF EAol wbg- £3&E8 olal, NaHCO;-8&<4¥ Bl (brine) o
2 AojFdnt. ] NgS0,2 Fis AAT 5, AASFesivh. MeOHz AZA sl F3hA] B 8.2¢ (&

47%) & AT

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

3gE 174

=74 B 10g  (leq, 0.044mol)3} 9-(3-BH 2R ¥d)-9H-7}1}Z(9-(3-bromophenyl )-9H-carbazole) 15.87g
(1.1eq, 0.049mol) Z}Z} Z&2Ho| ¥ar, 1200me] EFA3} &a|A AT, 7] Pd,(dba)s 0.86g (0.02eq,
0.0008mmol), Na(t-bu)0 6.75g (1.2eq, 0.0528mol), P(t-Bu)s; 0.28g (0.08ea, 0.0035mmol)S ZtZ} 37}st &
127175 7tE mitelleh. whgo] FEE WS89S Ago)E(celite)E 3 AT vhg, HHIAZMEDL
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I E Bt HF FFE 1S 14.72 (58 = 720)S AU,

Elemental Analysis for C32H20N2S: caled C, 82.73; H, 4.34; N, 6.03; S, 6.90

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

3}E 3 B4
=7r4 B 10g (leq, 0.044mol)¥ 9-(4'-B. 2 X8| Hd-3-Y)-9H-7}v}2(9-(4'-bromobiphenyl-3-y1)-9H-

carbazole) 19.51g (1.leq, 0.049mol)S Ztz} Ze}~3od] Yar, 1200me] EFA3 A ATt o7]q)
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)= Z47F H7beh $- 124178}k 7h anbstitt. %01 TnE Nk os Aol ES Fol oAt
o, APaRvEadgE Sk HE SFE 3 16.77g (& = 70.5%) AUt

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

HRMS for C38H24N2S [M]+3 calcd 540, found 539.

3E 5 FA
=3 B 10g (leq, 0.044mol) =} (3'-r2r)Hd-3-d)Eg #d A & ((3'-bromobipheny -3~

yD)triphenylsilane) 21.62g (1.leq, 0.049mol)S 7}z Z&}2~=0] ¥Wil, 1200me] EFA3 &3AHTE. 7]
o] Pdy(dba)s 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)& 77+ H7het & 12A17HE9r ZFdunksln), whgo] TR E WhSEHS AEolEE T3 o3t
O, AHAZvEDYYE Tl HF SFE 55 21.14g (578 = 75.80)S IH-.

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 calcd 633, found 632.

S3E 8 JA

Z7kA B 10g (leq, 0.044mol)¥} 2-(3'-H.2XH|#Hd-3-2)-1-#Hd-1H-M=[d] o] "] T} (2-(3' -bromobiphenyl-
3-y1)-1-phenyl-1H-benzo[d]imidazole) 20.84g (1.leq, 0.04%9mol)S Ztz} ZetA=e] Wi, 1200mle] EF<l}
LA HTE. 7)o 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)e 7}z H7}el & 12A17b5¢ 7t wulslglo). ¥h-go] E2g 9hegds Aglo]lE
& B3l o3 ohy, dHaEnEIRIE S5t HE SEE 85 20.0g (& = 80.19)S AU}

Elemental Analysis for C39H25N3S: caled C, 82.51; H, 4.44; N, 7.40; S, 5.65

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

33E 12 34
A B 10g (leq, 0.044mol)¥ 9-(3-(6-E 223 2d-2-¢)Hd)-9H-7}v}&  (9-(3-(6-bromopyridin-2-
yl)phenyl)-9H-carbazole) 17.56g (1.leq, 0.049mol)S Z+Zt Zgk~Fe] ¥ar, 1200mle] EFAd &s|AF .

o] 7)ol 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+z} A7Fst & 12A17FE0F 7 wulkslod), Hkgo] Z29 HlS 8 NS (eliteS E3
AFgt thg, APARvEIYIE F3to] HF FE 128 18.49g (57&F = 77.6%)S AT}

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]+3 calcd 541, found 540.

E 16 ¥4

A B 10g (leq, 0.044mol) =} 2-B 2 W -6-(t)HllZ[b,d]E] Q. 3-4-4) I g d (2-bromo-6-
(dibenzo[b,d]thiophen-4-y1)pyridine) 16.67g (1.leq, 0.049mol)S Z}zt Zg}x~=o)| Wi, 1200mle] EF<llx)
L3NAHTE. 979 Pdy(dba); 0.86g (0.02eq, 0.0008mmol), Na(t-bu)O 6.75g (1.2eq, 0.0528mol) 2 P(t-Bu),

0.28¢ (0.08ea, 0.0035mmol)S Z+Zt H7}s & 1241315t 7FEuidtsin), whgo] F5w Whg8 8 AgolE
g 39 A3 b, d¥a2viEaddE ke HE IFE 16 15.86g (5& = 4.79S 43

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

HRMS for C31H18N2S2 [M]+1 calcd 482, found 481.

at7] W3 wAYS os $3kA €, D # EE skt

i By - 5 =N O\/;L
Z "‘m}? CQLNO? + E") O B

{ )

'S":t

E

cl B,

FH .
C

F3HA ¢ 74

4-F R E2-3-UE=RZo| A=Y (4-chloro-3-nitroisoquinoline) 50g (leq, 0.239mol), Pd(dppf)Cl2 4.2 g,
Bis(pinacolate)diboron 64.2g (1.2eq, 0.287mol)  XE}F oAlEHIo]E 38.8g (4eq 0.95mol)<= 1,4-t}o]SAk
(dioxane) 500mlol] &3|AA . WHEES 6413 &<t 37 ik 3 & fE2 2 vy S/HTZE 33 FE3H4
o, A8 g2vE 289 (Hex: EA = 9: 1 (vi v)E AAS] S04 C 57.3g (8= 86%)S AAT}.

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

ZHA C 20g (leq, 0.066mol) % 3-H 2R E]Q #H(3-bromothiophene) 13g (1.2eq, 0.0799mol)E Z&t2Fd 4
Pd(PPh3)4 1.52g (0.02eq, 0.0013mol)E 7}l th. EF < 400 m¢ 2 2M K,C0; E3FgN 70mlE 73l o}
5A17F &9t 3F wnkslsit),

RI o

o
=]

B0l T2E 5 NC 400met SR 150mE AlH R FEF vs, SviE AAT % A4
ntEOY Y= GAste] Q= FHA D 14.2¢ (558 84.5%)F TSI

i
t

As 478 2=

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

F0A B 94

Z XA D 30g (leq, 0.117mol ), SnCl, 2H,0 150g (0.1mol), oFAIEAF 800mL 2 1IN HCl 80mLE %L 80T oA
1

vl wekskdth. WhEEiE AERF3 5, THRQ) EAol whe Z39MES molar, NaHCOs+& 93 B @ (brine) o
2 A, B9 NgSo,E RS AAT £, 7S HSAT. MeOHZ A A A3t F3HA| B 9.45¢ (5%
36%)S It

IH NMR @ 7.27(s, 2H), 7.67 (m, 5H), 8.91(d, 1H)
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3E 19 A4

kA E 10g (leq, 0.044mol)¥} 9-(3'-H=E2XH|#H-4-U)-9H-7}}ZE  (9-(3'-bromobiphenyl-4-y1)-9H-
carbazole) 17.75g (1l.leq, 0.049mol)<& Z+Z} Zg~Ho| 2, 900mee] EF3 LA ATt 7]
Pd,(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)= #42F H7keh $ 12A1bg et 7 antsiglty. wheo] $ud WS AZe|ES S8 oAt
U, AHARREINE Foto] HF 3w 195 19.7g (57& = 82.8%)= AT

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

HRMS for C37H23N3S [M]+3 calcd 541, found 540.

e 24 4

Z7A) E 10g (leq, 0.044mol)3} 2-(3'-BE =R b|#|d-3-)-1-g|d-1H-¥=[d]o]v|t}= (2-(3'-bromobiphenyl-
3-y1)-1-phenyl-1H-benzo[d]imidazole) 20.8¢ (1.leq, 0.049mol)S Z+7} Zelx=e| Yir, 900mee] =EF<llx}
L3N AZTE. 979 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)& 27 7het & 12A17H5< 7Fdatslgit), whgo] Faw w8 AeolE
5 53 o493 b, AdYazeteadas B3t HF gFEE 245 21.9 g (& = 87.80)S AU

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

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

3= 28 A

=704 E 10g (leq, 0.044mol)d} 9-(3-(6-B. 2Ry H-2-4)Hd)-9H-7}v1=  (9-(3-(6-bromopyridin-2-
yl)phenyl)-9H-carbazole) 19.5g (1.leq, 0.049mol)S ZZ} Zfxdel ¥ar, 900mle] EFA3} LA .
o]7]o Pdy(dba); 0.86g (0.02eq, 0.0008mmol), Na(t-bu)0 6.75g (1.2eq, 0.0528mol), P(t-Bu); 0.28g

(0.08¢a, 0.0035mmol)& 22t A7he 5 1247K5QH Zpdantelgin. who] FnE Mg golg Ado|Eg B

3 73t oy, AYAZaEOYIE ot HT FHE 28F 19.3g (& = 81.10)S LTt
Elemental Analysis for C36H22N4S: caled C, 79.68; H, 4.09; N, 10.32; S, 5.91

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

33HE 30 ¥4

A E 10g (leq, 0.044mol) =} 2-B R R-6-(3-(EgHdAda)sHd)dzd (2-bromo-6-(3-
(triphenylsilyl)phenyl)pyridine) 21.6g (1.leq, 0.049mol)& Ztz} Ze}A=Hol| Yir, 900mle] EF<lat &3l
A ZATE. 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)& 27 7het & 12A17H5< 7Fdudtsloin), whgo] Fad whggdas Mo E
g F3 A3 v, A¥aRviEad9E ko] HE SEE 308 22.1g (& = 79.4%)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 calcd 635, found 634.

AAd 1
o2 I (corning)AFY] 15Q/cr(500A) ITO & 7]3E 50mmxX50mn<0.5mm H7]|2 Zrefa] o]Ax =g
dFEI F=FE ol gt A7 108 T 2T AAE & 108 et RS HAbet L & =E:AA A
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A4 10

WEE BN )RR 1 U ) BFE 308 A8 AL Asistas, 7] QA 15 EA PEs
olgate] f7] W 2AE Az

Hlaud 1

WEE A ) SEE 1O B4 B BPE AR AL Aslstae, A7) ANd 19 598 PHe
gl f7] WY £AE Az

7}

AA 110 = 19§71 wF 2Ad o],
Unit(PhotoResearchAl #|3#)& o] &3t -5 At

H] 1l ¢ PR650(Spectroscan) Source Measurement

¥, ¥ 3= 2 FEs @rheidla, 1

A#E 7] & 1o YeERH ST
* 1
T TE&AGV) | EFEaE(cd/D) A3 3] T955H
(cd/m’) (hr @100mA/cm)
2A 41 3.6 70.5 (0.32, 0.62) 3,500 397
AN 2 4.1 67.9 (0.32, 0.63 3,500 332
2A 4 3 4.5 67.7 (0.33, 0.62) 3,500 275
AN 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
A4 6 4.1 66.6 (0.31, 0.60) 3,500 247
A 7 3.8 72.4 (0.32, 0.60) 3,500 219
A4 8 3.7 65.5 (0.32, 0.62) 3,500 337
Ao 9 3.7 60.7 (0.30, 0.62) 3,500 356
2 A ¢ 10 4.2 62.9 (0.31, 0.65) 3,500 287
Hlaref 1 5.1 51.2 (0.32, 0.62) 3,500 175

A71 & 15 Fxsid, Al 1-106] WE f7

3 , ]
§ro] wropxal, W mEol P, FHol 371] 7l & 7 o

0ol me 7] W are vd
& oF 206 o4 A5

H <t
a& Sl glolA, *"‘l"ﬂ 1~10°ﬂ o
Tory] aawg _/gx}% H]L | 10 wWe % 1

'_l ’
Wy o] sl 195 o] oF 506 o4 FrhekeAh. ol A
37 sheby 12 EAHE SHE BgEel 948 94 aS

™2 el

15 7715
16: 934

19: A2A=
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