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@@
ais @ $_> m ‘ ‘

2
S

(HO)zB @ O
313 e 1-19] AR
1Le]  27-RBFel]l Alo]E=z=aAk-1 2-tho]9Y  25¢(0.22mol)S ¥i  FHdstol=glx  70.9g(0.49mol), H,S0,

1.18mL(0.02mol), MeOH 720mL(0.3M)Z ZH7}3k 3 100CE 7FEAA 417Hser nukstch, wkgo] A9 22
o8 ysta, A4 aAE dHete] WeE® AojErt. Hoje iAE 1L 27-RBF ¥ i, TFA 60g, AcOH
600mLE ¥ 100CE 7FEAA 12417kt wdksie}, Rbgo] FAHW FT/HTE Ao AR FE3 H F
7155 MgSOE AZAIZ F 34 372 GulE AAS &, Afa=EnEadgaz AAste ses 1-1 17g

2905 2

318t 1-29] Az

1L 2-RBFell #}8h= 1-1 15g(0.058mol)s Har ofo] @ w=wlldll 47g(0.23mol), Cul 33g(0.17mol), CsyCOs

76g(0.23mol), F=¥ 650mLE H7FeH F 190CE 7FEAIA 124 75F wpkgit}, wkgo] ud S/773X
o

L3le] uE AAS T FHFSFE RoJFI EAR 23 H F712S MgS0,E AXAZ T 3 A
e AAS & AdF2aleadaz FAste] 3FE 1-2 16g (65%)S A,
33HE 1-39 AF

1-2 6.6g(0.016mol)< 231 NBS 3.3g(0.018mol), THF 300mL & #H7}3k & 12
AZE akgt)h, whgo] EuUW SHSE oS FAR FE3 H §715S MgS0,E AXRAIZ & 3d SR

| g AAT F Aoz Hoja setE 1-3 7.2g (920)E AUT).

313HE 1-49] Az

1000mL  2-RBFell  3}§tE  1-3  10g(0.020mol)S Wi = =dl-1-o}ql  2.4g(0.026mol), Pdy(dba)s
375mg(0.4mmol), P(cy); 229mg(0.8mmol), Naot-Bu 5.9g(0.06mol)¥ 1 & AZF A7l H o2 7lxE

Atk =74 300mLE H7He - 1202 7FEAIA 12413 wRkgit), whgo] Eud SR E AojFal FAR

FE2T 9 F7152 NgS0,2 AEA7 F 3d SR SE AAT F AddasEveadydse gAste] 3§
B 1-4 7.8¢(76%) 2 AUt}

313t 1-59] A%

IL 27-RBFel 3}§HE 1-4 7.8g (0.015mol)S wWar 1-BEW-4-ofo] Q w=ldl 6.6¢(0.023mol), Pd(oAc),

175mg(0.7mmol), P(t-Bu); 508mg(1.56mmol), Naot-Bu 4.5g(0.046mol)¥ 1 W& AXAZ ¥ HArNsE

Atk EF< 200mLE H7FEE & 120CE 7FAAIA 12413bEqE wnkgith, whgo] gy SRR AojFal
AR &3 5 77152 MgSO,E AZ=AT F 3)d T2 &vlE AAS & A7 FAsH sldE 1-5 6.8g
(66%)5 AATtH.

313t 1-69] Alx

500 mL RBFe| 3}+3E 1-5 6.8g(0.010mol)S ¥ %
-78CE WZA T}k, n-BuLi(2.5M) 6.2mL(0.015mol)S %3]
-78Col A B(OMe); 1.7mL (0.015mmol)<S H7}e % 12417F

z=

¢

[o

5 FRFE AolFo] AR F&3 ¥ H713S MgSoE 7
Aste] 3}LE 1-6 5.2g (81%)E AT},
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[0087]

[0088]

[0089]

[0090]

[0091]
[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]
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shgtE 29] Alx

100mL 27--RBFell 3}3HE 1-6 1.8g(7.0mmol)& Wil 4-BH 2R clolwlZ[b,d]¥e] 3 5.2g(8.0mmol), Pd(PPhs),
395mg(0.3mmol), K,CO;(2M) 10mL, EtOH 10mL,% 3L, &< 20L& H7Fek # 120C2 7FAAIA  4A3E &<t o
Hhg. whgo]l Bu SR AojFal BAR FEF H 7715 MegSo,E AxRAZ 3 I SR SvE
AAR & Afasvteadg vz GAste] sghe 2 4.5g (8805 AUt

1H NMR(CDC13, 200 MHz)8& = 0.23(1H, m), 5.93(1H, m), 6.69(2H, m), 6.98(1H, m), 7.25(1H, m),
7.33~7.38(2H, m), 7.45~7.53(20H, m), 7.69(1H, m), 7.94~8.12(5H, m), 8.2(1H, m), 8.41~8.45(2H, m),
8.55(1H, m) ; MS/FAB found 822, calculated 821.02

[Alz=el 21852 49] A=

Q,
e o oo Romln
@ 25
o —»1‘ ‘\‘ ‘:‘E&

st 2-19 A%

4-vloldld B 294 10g(43.84mmol), B EZHEUEZHlAl 8.85g(43.84mmol), 2M Na,CO; &< 70mL, &5

o
200mL, ol¥re 70mLE 4] 3HH wuksldth. SAI7F & AR o ® WZEla FAR FEI L SHTFE Ao FAY
H7)12S NgSO, 0.2 AFsn 7Y 28 & AdmzeeEaduz 2sie 3FE 2-1 10g(32.74 mmol

74.68%)S LA},

SIEHE 2-29] A%

ShtE 2-1 10g(32.74mmol) & EAEXATo]E 100mldd 413l 150C=E 7AIZHsE wRkeliTtt, o= Wizt
St At SFelth. AR AAA sl 33HE 2-2 7¢g(25.60mmol, 78.19%) & ATt

SI3HE 2-39] Alx

3} 2-2 7g(25.60mmol), ofol &=l 10.44g(51.21mmol), Cul 2.5g(12.80mmol), K;PO, 16.30g(76.82mmol),

ox i
o Hu o
o & o

200l & ¥iL 50C 7k - o dalctelobyl 1.72mL(25.60mmol)S WL, 12417+ FeF EF
2 W7bstal EAR &5t NaHC%?%%"gi Aol FAT. Fivtadls e Hxstar et

ARntEaYa R Bgdle] 3% 2-3 8g(22.89mmol, 89.41%) < LUr}.

e
o
[y

L&)
i
i

2-49] Az

2-3 8g(22.89mmol), NBS 4.07g(22.89mmol), EZZXE 200mLol| o]l F2oA] 12A17F REEFSITE.
E ¥ golFRadeoer FEIUY. 7Y SHI AR AAASSY I3E 2-4 8g(18.67mmol,
1.56%) % Ak,

5ot

A
4> e

SI§HE 2-59] A=
35S 24 8g(18.67mmol), 4-ol|:=nloldlld  4.7g(28.01mmol), Pd(0Ac); 0.209g(0.933mmol), P(t-bu)s

0.92mL(1.867mmol, 50% in xylene), Cs,CO; 15.21g(46.69mmol), &<l 300mLS 413 3HF st 124]3F
T 4eos YARa MR FE5%T FRFE Ao FAT. Pdgon Axsa 44 FRagd. 49

ARnEd YR Bgdte] 3% 2-5 6g(11.61mmol, 62.18%)S LAUTt.

SN
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[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]
[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]
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StE 2-69 Ax

4-toldlzAel e slR 294 10g(43.84mmol), 1-H2FE-4-olo] o ZulAl  24,8g(87.69mmol),  PdCl(PPhy),
0.61g(0.87mmol), 2M Na,COs 43mL, &<l 300ml & 413 90

2 FE3n THTFE AT, Iviodges Axsn AYazvulEaddz sty IEE 2-6
5.2g(15.53mmol, 35.42%) & Ar}.

TR 5A1 st wnkskic). Ao 2 yzkstar EA

3}stE  2-5  6g(11.6lmmol), 3IE  2-6 3.9g(11.61mmol), Pd(0Ac), 0.13g(0.58mmol), P(t-bu);

0.52m1(1.16mmol, 50% in xylene), NaOt-bu 2.79g(29.03mmol), &< 100mL& 431 5A)17F mykalgict. Ao
2 WZskal AR 2313 /T2 ATy, sivlavEo s Axsta 2 SHSINY. A9aZnED
o2 Eg)slal FAR A AAse] 33E 4 4.2g(5.42mmol, 46.63%)L AT},

1H NMR(CDC13, 200 MHz) & = 5.93(1H, m), 6.69(4H, m), 7.33(1H, m), 7.41~7.51(20H, m), 7.69(1H, m),
7.98(2H, m), 8.05(1H, m), 8.2(1H, m), 8.41~8.45(3H, m) ; MS/FAB found 775, calculated 774.99

[Az=e] 3]8t3t= 139 A=

B(ou)ﬁ—"& —» . o’ Br

o f *Qj.

26

sh3tE 3-19] Alx

1L 29-RBFel 1-B2XE-2-yE=2uldl  15g(0.074mol)S ¥ 9,9-Tho|HE-O-ZF o d-2-dH =
23g(0.096mol), Pd(PPhs)s 4.2g(0.003mol), Na,COs(2M) 111mL, EtOH 11lmL, EF<l 200mLE FH7Fsk £ 1207

7FAA A 3AIREERE ARkgt. wkgo] Sy SRR AT AR FEF H f715E NgSoE AxA F
I SHVE Sl AT F AdE GAlste] e 3-1 22 (9505 FAH-
sh3HE 3-29] Alx

1L 2? RBFoll 3}3& 3-1 24g(0.076mol)S YL, EdEx
3k T 140CE 7FGAZITh. 12417 wRkskth, Wkgo] Eubd
H 7158 MgSO,2 A=A & 3 SR SuE

7g (33%0)E LAt
s}etE 3-39 A|x

1L 27-RBFel] 3}3+E 3-2 8.1g(0.028mol)ES Y1, DMF 300mL & 23 0ColA 1087+ :wksth. NBS
5.08g(0.028mol)S DMF 300mLol €1 %<1 & l&g%oﬂ A8 A7s}. 0ColA] 6A17HECF mukslt), HESo)
TAYY, THTE T, dEolAH | ER FEIT, {7]15S NgSO.2 AXRAIZ & I FUr|2 SvlE

AAZ & odolAElo]ES A Srjz sl AHPARvEIYYE GA st 3FTE 3-3 92(87%) =
3l3tE 3-49 A=
3L 27-RBFe] 3leE 3-3 9g(0.024mol)E ¥, olo]omlal 6¢(0.029mol), Pd(OAc)s 123mg(0.0005mol),

il
e
32
o

P(t-Bu)s 50% 0.5mL(0.002mmol), NaOt-Bu 4.7g(0.049mol)E Y1 FF AHZ ¥E T AL B9r|z wET),
E2ql 200mLS 93 120ColA 12A17F BQF wuksit)h, HkSo] EAYW ZHS2 F8)sla, odolAHoER
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[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]
[0126]

[0127]

[0128]

[0129]

[0130]

[0131]
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i

F. £715S WeSOE AXAR F W TR GulE AA F ooldopEES A i sk
APazrte 192 GAlste] 83E 3-4 8g(740) S AU},

sh§HE 3-59] Alx

500mL 27-RBFell }5HE 2-6 9g(0.026mol)E Wil o™ 2.9¢(0.032 mol), Pd(0Ac): 179mg(0.0008mol), P

—~
—
|

Bu); 50% 1.7mL(0.002mmol), CssCO; 17.3g(0.053mol)E 21l AF AEHE WE & A4 BUE weErh. EF
ol 200mL-& ¥ 120TCollA] 4A1ZF 5o wxkstt}, whgo] FANM, THTE F3stal, dEotAH o ER F&
Shoh. 7152 MgSO,2 AEAIZ & 3|7 S7|2 & AAS F dEolMHoEE AV Su= sl AH

IRnEIIE AAste] & 3-5 7g(75%) S AAT}.

313HE 139 Az

500mL 27--RBFell 3}3+% 3-4 5g(0.01lmol)E YL, 345 3-5 4.8¢(0.013
P(t-Bu)s 50% 0.76mL(0.001mmol), Naot-Bu 3.2g(0.034mol)E ¥ XF AHzE wE & A4 BYr7|= whET),

ol 200mLE ¥l 120ColA 4A17F FoF wdksit), dkgo] FA5
%t 77158 MgSO,E A=A § I T2 SuE AA

AL FgZolE o2 AR 3IAE 13 5g(62%) S It

STHTE TohetaL, cddotAHoER
=)

oAlHlO|EE A7 &mi= &t

1H NMR(CDC13, 200 MHz) & = 1.72(6H, s), 6.58(1H, m), 6.69~6.75(3H, m), 7.04(1H, m), 7.28(1H, m),
7.38~7.41(20, m), 7.5~7.53(11H, m), 7.78~7.79(3H, m), 7.87(1H, m), 7.98(1H, m), 8.07(1H, m), 8.2(1H,
m), 8.41~8.49(3H, m) ; MS/FAB found 709, calculated 708.91

[A x4 41315 179 A=

EO—~ 0~ (O, O

tholwl zabe] © 3 50g(271.3mmol )& CHCl; 1000mLel] *=o]3 0ColA]l Bry, 30mL(596.9mmol)-S Ad3s] ¥t 4

2o A 12417 wHE & mFAol AT olE f8dls Yo FQu), whg &9 AlZo] n-gjo g Wl tho]F

2RHgo R FE33 o] §7]5E KO 8oz T3 . f715S rtavses Axsia 4 5
<

2 AAAste] 33FE 4-1 74g(216.3mmol, 79.70%)S LT},

S}9HE 4-1 74g(216.3mmol) & THFel 5] -78CellA] n-buLi 86.5mL(216.3mmol, 2.5M in hexane)S 3]
Qo o A7 % Eﬂuﬂﬁlieﬂ o|E  28.9mL(259.6mmol)S WTH. 12A1F AeA wwkelil FRHRSFE
QYolth. AR FEstu bviadlgo® Hxsiglvh. # Sstal EAek ditow AjdAste] etw 4-
40g(136.8mmol, 62.96%)< BTt

3I3tE 4-39 Ax

2 40g(136.8mmol), olo]le Ly E=ZwlAl 37,
il AR R WZet . SFRTE WAl EAR FEEIT. vk
F3lgt. A¥azviEagd2 225l 838 4-3 28¢(72.86mmol, 52.94%)S A

o~

g(150.5mmol), Pd(PPhs), 6.32g(5.47mmol), 2M NayCOs

4-
170nL, =
#o=2 A
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[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]
[0144]

[0145]

[0146]

[0147]
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seiline

I3t E 4-49] A=

3}3HE 4-3 28g(72.86mmol) S EEFEAT]E 300mLe] 4 150CE 12417F agkslict, Ao 7 Wzbelal
Y TSI, AR FEStn FRHTE Ao =AY, vladlgoR Axstn 7 FHIINY. A¥HAaR

nlE e 2 Basle] 83 4-4 11g(31.22mmol, 43.05%)S A T).

[t

& 4-59 Ax

o

S5 4-4 11g(31.22mmol), ofo]=dlAl 12.7g(62.45mmol), Cul 2.9g(15.61mmol), KsPO, 19.8g(93.68mmol),
el

300nL & Yil 50CE 719 5 ogdattololyl 2. 1mL(31.22mmol)S Yth. 12412 3F mwkslgic). A
= g7bebal FAR FF8kal NallCO, 8- o= Aof F3lu. Sabvladlg oz Hxstar st S5resith. %

2rtE a2 2aste] FFE 4-5 12g(28.0lmmol, 90.32%) S LT},

SISt E 4-69 A=

=
=
o

o it

mm

et = 4-5 12g(28.01mmol), 9-o}u| :=otE 2} 4l (9-aminoanthracene) 8.1g(42.02mmol ), Pd(0Ac),
0.25g(1.12mmol), P(t-bu); 1.38mL(2.80mmol, 50% in xylene), Csy,C0s; 22.8g(70.03mmol), =<1 500mL & 4]
AL SR auwkeklth. 12413 § o wWZbstal AR FEEL SRR Aol FAT. simbavlge R A
Z3ta 74 535k 3gHE 4-6 9g(16.64mmol, 59.42%)2 AATt.

g3 179 A%

3eE  4-6  7g(12.94mmol), 3FTE  2-6 5.2g(15.53mmol), Pd(0Ac), 0.11g(0.51mmol), P(t-bu)s

0.63mL(1.29mmol, 50% in xylene), NaOt-bu 3.1g(32.36mmol), EF< 100mLS 43 5A17F ks, Ao
2 YZ4sta FAR FE33 FHRTE AT, bvtadlger dxsta Y TRt AaRetED
goz Relsta AR AZ4ste] SEE 17 4g(5.00mmol, 38.68%) AT},

1H NMR(CDC13, 200 MHz) & = 6.69(2H, m), 6.86~6.91(2H, m), 7.29(1H, m), 7.4~7.63(13H, m), 7.73(1H, m),
7.78(1H, s), 7.82(2H, m), 7.86(1H, s), 7.88(2H, m), 7.98(1H, m), 8.12(3H, m), 8.2(1H, m),
8.41~8.45(2H, m), 8.93(2H, m) ; MS/FAB found 800, calculated 799.01

[Azd 5]8t3& 199 A=

FO—Fl FO~ O UL~

. @“Q

thol Wl =2 50g(271.3mmol ) CHCl; 1000mL ol *5o]ar 0°CollA Bry, 30mL(596.9mmol)S 3] EAct. AL
A 12A1ZE widk 3 o] @ S ER F8AS do FQlu. ¥ §o AZo] o R wStH thol&E
o] §71%5& KOH 8oz £ v, f715S At vFe= Axsta 4 <+

KelYe]

al
o}, EAS} WEhe = AQAA4ste] 33E 5-1 74g(216.3mmol, 79.70%) AT},

shtE 529 Ax

SHE 5-1 74g(216.3mmol) & THFel| *so]ir -78CeollA] n-buli 86.5mL(216.3mmol, 2.5M in hexane)< 33
golrh. Az & EFuERFolE 28.9mL(259.6mmol)S BT, 12A]17F A2olA wEkEla FH4E 29
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[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]
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[0163]
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EAR  FEsta vtadlgow  dxegivh. st SRSkl EAsH o w zjAAste]  EdtE 52
40g(136.8mmol, 62.96%)2 AT},

s}5HE 5-39] Ax

3}eE 5-2 40g(136.8mmol), o}l =Y E=ZHA 37.4g(150.5mmol), Pd(PPhs)s 6.32g(5.47mmol), 2M NayCOs
Fel & €3 100TC 4A13F wykelgley, 2o s YWZhsta F/HSTE Y AR FE3I8Y. 3ivla
vlgos Axsta g SR, AHa=vnEadgz FEste] 3t3E 5-3 28g(72.86mmol, 52.94%)S &

8182 5-3 28¢(72.86mmol )L EF A EZ Ao E 300mL o Al 150CE 12417 mnkslgdct, Aoz Wyzhs)
3 A FRIAAY. AR FEIn FRFE Ao FAh. bvlodlger dxsta 74t
ARvtE g2 288ty 38E 5-4 11g(31.22mmol, 43.05%)S AAT}.

sh§HE 5-59] Alx

338 5-4 11g(31.22mmol), ofo]=®lAl 12.7g(62.45mmol), Cul 2.9g(15.61mmol), KsPO, 19.8g(93.68mmol),
E24d 300l & ¥ar 50C 72 3 ol&@ttololdl 2. 1nL(31.22mmol)S BATH. 124 AEFITE. A
o2 YZsta FAR FE3F3 NallCO, 8 Qo= Ao F=u). sHibvtavgos Axsta 3¢ S/, 24+

ARvtE g2 288ty 38E 5-5 12g(28.01mmol, 90.32%) & AUt

ri
N [‘ﬂ"
o :&m

ad

[k

S 569 A%

o
el

E 5-5 10g(24.25mmol), 4-olv]|:=yE=ZdH o}l 9.47g(36.36mmol), Pd(0Ac), 0.21g(0.97mmol), P(t-bu)s
1.1mL(2.42mmol, 50% in xylene), CsyCO; 19.75g(60.63mmol), &5 500mL & 43 57 awstdch. 12413
T Aeow Yzstal FAR FEstal SRR Aol FIUT Simtadlg o dxstal 3 SRe
avtEav 2 Feste] 33HE 5-6 8g(13.52mol, 55.75%)S ATt

315H= 199] A%

3gE 56 7.6g(12.94mmol), 3FTE  2-6 5.2g(15.53mmol), Pd(0Ac), 0.11g(0.51mmol), P(t-bu)s

0.63mL(1.29mmol, 50% in xylene), NaOt-bu 3.1g(32.36mmol), EF 100mL & 4131 5A)7F mygkalgict. Abe o
2 Y74t BAR FE3 THTE AT, shbvladlgo s Axsta 3 SREIGY. dHasntEa
o2 Eeletal EAR A2 gstel  8tehE 19 5g(5.88mmol, 45.45%)& LUt

Z__—_}E—l

o

[ez]
M

1H NMR(CDCI3, 200 MHz) & = 6.38~6.39(5H, m), 6.63(4H, m), 6.69(2H, m), 6.81(2H, m), 7.2(4H, m),
7.29(1H, m), 7.41(1H, m), 7.42(1H, s), 7.45(1H, m), 7.49(1H, s), 7.5~7.65(12H, m), 7.98(1H, m),
8.12(1H, m), 8.2(1H, m), 8.41~8.45(2H, m) ; MS/FAB found 851, calculated 850.04

[Azd 6]st3= 269 A=

© © ©
Br—{)-B(OH)
2 e — O O e — GO

@ . @ . . @L&@
* SO O T O

St 6-19 A=

2-ote] @ mUEZHlAl 30g(120.4mmol), 4-BERF DRI 26g(132.5mmol), Pd(PPhs), 6.9g(6.02mmol), 2M
Na,CO; 150mL, =F9l& 4131 100C2 7FAstolrh. 4ARF § 2o JY7pstal AR FEsigitt. S Ao
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[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]
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Fa el adges AxeEgtr. 7Y 58 AYazeEagas 28] 335 6-1 28g(100.68mmol
83,33%) S LUt

sh3tE 6-29] Alx

o

5132 6-1 28g(100.68mmol) S EfogdxsolE 300mL o A3 150C muEkslgt), 6417 = Ao w Yzt
I 7 SFIAY. FAR FE31 SHSFE Ao Fu. vladigoer Axsta 7 SHE. #
1gzntEad g R Bsle] 3E 6-2 11g(44.69mmol, 44.38%)<L AT},

]_

o

o

= 6-39 Ax

[t

o

5 6-2 11g(44.69mmol), olo] & =l Al 18.23g(89.39mmol ), Cul 4.25g(22.34mmol ), KsPO,
28.4g(134.09mmol), EF4 200mLS 413 50C 7FLE3tt). ofd@dtho]oldl 3.01mL(44.69mmol )S Eal 7 !
Beith. 147 F AL WrRT FR4E 9T ME FEan HisoMeen dxadd. 9
SH3tn AgaEvtEayusE 23e] 33E 6-3 12g(37.24mmol, 83.32%) S AUrt.

ur)
Bl
oy

[t

& 6-4°] A=

3}3E 6-3 20g(62 07mmol)& THFel| o]l -78CollA] n-buli 29.79mL(74.48mmol, 2.5M in Hexne)& A3
Ao, A T EgdEdgo]lE 10.38mL(93.10mmol)S ¥t 12417 A2oA nwt & FHFE Yl
EAR FFstn bladlEgEe® Axsglvt. Iy SRSk BASE d@ito=w AAAsgltt. FFE 64

12g(41.79mmol, 67.32%) & LA},

o
o

o

[t

ste 6-59 Ax

o

S5 6-4 12g(41.79mmol), HHE-2,5-tlo|B 2RI F|o|E 13.51g(45.97mmol), Pd(PPhs)s 1.9g(1.67mmol),
2M Na,CO; 60mL, =<l 200mL & A3l &k wkslgiv}. 12413 § 202 W7stal SR75 YoIrh. EAR
FE3tn Mmooz ARSPY. A SHSn ZAYazetEadaz st 338E 6-5
8g(17.53mmol, 41.95%)S AT},

s}5HE 6-69] Ax

3}gE 6-5 8g(17.53mmol)S THFe| *olx HWEuIY|FH Ewrlo]= 14.60mL(43.82mmol, 3.0M in diethyl
ether) & YTt 60CE 7FE3lal 6213 & Aoz WYzt S/HTE Y AR FE3150. 3alvla
vEos Axsta 74 TRsY. ddazviead a2 2ty 33E 6-6 6g(13.14mmol, 74.95%)S LS
t}.

sl5tE 679 Ax

sH3HE 6-6 6g(13.14mmol), OFAEAL 50mL, <14F 50mL & 413l 50C= 5AIRE wmukskgivt, A2ow Wzhsia
NaOHs=g-of o2 $4& vhadlth. BAR F&sta sRivadlg o Axsigin. ¢ 7 § ddazvEnd
v2 2gslo] 33E 6-7 4.6g(10.49mmol, 79.83%)S LUt}

33 E 6-89] A=

3}etE 6-7 4.6g(10.49mmol), 4-olv|:=EgHdoldl 4.09g(15.74mmol), Pd(0Ac), 0.11g(0.52mmol), P(t-bu)s
0.5ImL(1.04mmol, 50% in xylene), Cs,C0; 8.54g(26.23mmol), =<l 100ml & 413 257 wRkaldvh. 12417+
T Aeow WyZstal FAR FEStaL SRR Ao FAT. Santadlgor dxsta #d SRSkt A
ArvtEav e 2este] 39% 6-8 4g(6.47mmol, 61.67%) AT}

33E 259 Ax

3stE 6-8  4g(6.47mmol), 3IFE 2-6  2.63g(7.76mmol), Pd(OAc),  0.058g(0.25mmol), P(t-bu)s

0.31mL(0.64mmol, 50% in xylene), NaOt-bu 1.55g(16.18mmol), EF< 70mL & A3 5A|7F AHks}T. Ao
2 Y7t BAR FE3 THTE AT, shhvladlge s Azt 3 SREIGY. AHasntEa
o2 Ee3ta FAR A ZAAs] 3EE 25 3.0g(3.42mmol, 52.92%)S AUc}.

1H NMR(CDC13, 200 MHz) & = 1.72(6H, s), 6.38(4H, m), 6.63~6.69(7H, m), 6.81(3H, m), 7.2~7.25(5H, m),
7.33(1H, m), 7.45~7.58(10H, m), 7.71(1H, m), 7.84(1H, m), 7.94~8(3H, m), 8.2(1H, m), 8.41~8.45(2H, m),
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[0181]

[0182]

[0183]

[0184]
[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]
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8.55(1H, m) ; MS/FAB found 877, calculated 876.12

[Alze] 7]3t5E 28] A=

NO, NO @ @
B B —»B" O O — s Br Q O __n(HO),B O O
%s rH=0R ﬂ ﬂ

NO, H @
~ 0ol ~ Oy Ok
7.5 Q 7-6 %

8 2
~ S “QQ
H . N
O O g

st 7-19 A%

3FE 2 5-tto)lpERUER#AA 50g(177.99mol), 1- v}z g2l B 2 Y Ak(1-naphthaleneboronic  acid)
36.7g(213.59mmol), Pd(PPhs), 10.28g(8.89mmol), 2M Na,CO; 533.97mmol) EF<l 700mL, o]EHE 200mLS 4] 3L

100CR 5A7F mkslde, oo Wzste SRFE Ptk FAR FE3a Fariagos Axsgi.
At SFely AdazvnEagyz Easte] 315E 7-1 50g(152.36mmol, 85.60%)2 AU,

StE 729 Ax

3152 7-1 50g(152.36mmol), EgoldEAvtolE 500l S A 150C 7A17F wwksldch, Aoz Wyzbeta
Y FREGT. FAR FESaL SRTE AT WPH}JHVOE Axstal A SHsAY. das
mtE R Belste] 33 7-2 30g(101.29mmol, 66.64%)S ATt

3152 7-39] Az

S9HE 7-2 30g(101.29mmol),  oFelommlAl  41.3g(202.59mmol),  Cul  9.6g(50.64mmol), Cs5C0s

82.5¢(253.2mmol), =7l 600ml & 412 50C 7Fg&tgich. old@ttololy] 6.8uL(101.29mmol)S ¥ BHF
HEEEAT. 14413 & *&Oi Wzeta FRTE Evh. FAR FESHAL sl o R dxsislth
ZHala AgaEntEadgeg 28ste] 335 7-3 32g(85.96mmol, 84.86%) & LTt

StE 749 Ax

S}3E 7-3 32¢(85.96mmol) & THF 300mL o =o]ir -78ColA n-buLi 37.8mL(94.55mmol, 2.5M in hexane)&
s FAdvk. AR 5 EEM]%EE] °|E 12.4nL(111.7mmol)S& WAtk ZF2clA 1241k Wit & SF5FE
WOtk FAR FZ3ata Ibvlavgo® Axsiqivt. st 2Rty Agazeeady e Reste] sEHE 7-
4 20g(59.31mmol, 69.00%) & AT}

E=ZWlF 14.3g(71.17mmol), Pd(PPhs)y 2.7g(2.37mmol), 2M Na,COs; 75mL,
kS QITh, 5AIZF & AL o g WzkEla ZHSE YUk, FAR 2E

U
I 300mL, &2 70mL & 4 3+ Sls
z Folx AdaEviEadyzg Bdte] 33E 7-5 20g(48.25mmol

H
=
=
@ gasigen Az, U
.3

6%)= AN

rd 4m
o Rl
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[0197]

[0198]

[0199]

[0200]

[0201]

[0202]
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[0204]

[0205]

[0206]

[0207]

[0208]
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StE 7-69 Ax

313 7-5 20g(48.25mmol) S EF A EEATO|E 200mLe} 43 150CE 641 wREsIGITE, Ao 2 Wztslal
et FRekT. EAR FEda SRR ATt divtavlger dxstal Ay S a4

ntE gy 2 2elste] 3HgtE 7-6 7g(18.30mmol, 37.93%)< LUtt.

e 7-79 Ax

SHe 7-6 7g(18.30mmol), ool X=RiAl 7.46¢(36.60mmol), Cul 1.7g(9.15mmol), KsPO; 11.6g(54.90mmol),

el 100nl & A3 50T Zhdajoleh. dldariolobtl 1.20L(18.30mol) S ¥ BF wwsoch. 14417

F oo W7en £R4E YAT. MR FE6m FAvvgon Azt A% TR AA=R

ntEadu 2 Beste] 3tgE 7-7 8g(17.44mmol, 95.33%) & LT,

33t= 7-89 Ax

3het= 7-7 8g(17.44mmol), NBS 3.1g(17.44mmol)-& CHCl; 200mL o xo]i AF2olx 10417 wwksteith. S
£ Y3 delzraduesn FEaqt. $dgon dxsn 4 RN, AdazsEague

2] 3to] 313HE 7-8 8g(14.88mmol, 85.35%) AUT}.

StE 799 Ax

o

o

& 7-8 8g(14.88mmol), I1-obw=i}3ekdl  3.19g(22.32mmol), Pd(0Ac), 0.16g(0.74mmol), P(t-bu)s
0.73mL(1.48mmol, 50% in xylene), CssCO; 14.54g(44.65mmol), EF< 100mLS 41ar S5 wdks}ldc). 124)%F
T 2ow Wztetal AR FEShaL SRR Aol FU. Sbvtavlgow Axsta At SRSt A
Azvteagd e 2oste] 33E 7-9 7g(11.67mmol, 78.44%)& AAT}.

313HE 289 A%

38HE 7-9  7g(11.67mmol), 3EE 2-6  4.75g(14.00mmol),  Pd(0Ac), 0.13g(0.25mmol),  P(t-bu)s

0.57mL(1.16mmol, 50% in xylene), NaOt-bu 2.8g(29.18mmol), E5F<l 100mL & 4]
2 Y7bstal AR FE3t SRR AolFdn. gmtadleos Axsta sk F
Bz Bosta FAZ A4Skl 3= 28 4.0g(4.66mmol, 39.94%)S AT}

5A12E wwrstsiTh. oo
st AYa=zviE

RN

1H NMR(CDC13, 200 MHz) & = 5.93(1H, m), 6.69(2H, m), 6.98(1H, m), 7.38(1H, m), 7.45(2H, m), 7.5(5H,
m), 7.52~7.57(16H, m), 7.94~8.02(8H, m), 8.41~8.45(2H, m), 8.54(1H, m) ; MS/FAB found 859,
calculated 858.06

[Azd 8]std= 329 A=

; ©
1'ﬁmm{}m¢ik{i> Brqpsfp__*jhﬁiEED__q>m§EEED
— ? B(OH)—> o
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[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]
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I-uUbZerl B 24 10,2 g(59.4 mmol), 1-BEX-2-tolEzwlAl 10.0 g(49.5 mmol), Pd(PPhs), 1.7 g(1.4

mmol), 2M K,CO; =8¢ 70 mL, E5<1 200 mL & ol&& 100 mLE YW 12413 37 WAL SH52 4o

FiEAR FE83, T4 MgSo, o2 Ax3ta et THAIA Do FAME AYIBntE IR EEste 3}
2 8-1 9.0 g(73.7 B2 AU}

o

3letE 829 A X

i}%% 8-1 9.0 g(36.1 mmol)¥} N-B 2RZAYo|u|= 7.6 g(43.3 mmol)S TlEF==ZWE 300 mLol io]i 124
b oA wHkA AT, 9 SR o ZAE SRS, W 2 Mo E A MFHIS & IIE
8—2 9.6 g(81.3 %) AUr}.

3letE 8-39 A

E 82 9.6 g(29.3 mmol), FeC,0,2H;0 (iron oxalate dihydrate) 72.2 g(175.5 mmol) < 413l 205C=
J2o 2 YZAA7|a FAR FE31 SFTE AlFstt. EFqdoz AQAAse] 3etE

3}3tE 8-3 5.2 g(17.6 mmol), 2] 0.6 g(8.8 mmol), 18- &6 0.2 g(0.9 mmol), K:CO3 4.8 g(35.1 mmol)

2g
¢t FRUHIAHT. Lo m WAL Y SR

2 1 2-tF2dA 100 nLs 43 180"C°ﬂ/‘1 12A1 753 &
F MCR FEIA FHFE AFIATG. T NS00 7 AFFa e SR8 Dol AE AYARnEDL
A2 Bste] 33E 84 5.0 g(76.5 %S LU}

sh3tE 859 Ax

3}3HE 8-4 23.1g(62.07mmol)S THFe]l *5o]ar -78CollA n-buLi 29.79mL(74.48mmol, 2.5M in Hexne) & 73]
golth, Az & EgvERgolE 10.38mL(93.10mmol) S WA 12A17F AF-LolA] wnk & SHFE Q@A)
AR FZsln sbnlavige® Axedu. 7Y EHe EASH hexaneo.® AZAARSIATE. FAE 85
14g(67%) = AT,

sheE 8-69) Az
3}5E 8-5 14g(41.79mmol), wIE-2,5-tho]H 2 Rulzdo]E 13.51g(45.97mmol), Pd(PPhs)s 1.9g(1.67mmol),

NasCOs G0nL, EF 2000l B AT BF awelelh. 1247 F eon WANn FRAE U FAR
FEen Pk nGos Axsgc. A% FRSnAYARtETdNE Belsto] SR 86 8.82(426) S
29t

st 879 Ax

3}3tE 86 8.8g(17.53mmol)S THFO io]_l_ WEnl 2y HE Erlo] = 14.60mL(43. 82mmol 3.0M in diethyl
ether) & ¥l 60C= 7Fdsta 67 § F2o2 Wzsgltt. S7+E Ya AR FE83ith. fvia
HFos Axsta 4 TR, da2vtE a9 2 E8ste] S5tE 8-7 6.6g(74%) S AU

sh3tE 8-89 A=

3}3HE 8-7 6.6g(13.14mmol), OFAIEAL 50mL, <14 50mL = 413l 50T = 5A17F mykal
NaOHF &l o2 A4S wEch. FAR F&38ta sl ago o

v & Bgsle] 3185 8-8 5.1g(80%) S LT,

3 899 Alx

[t

ot

& 8-8 5.1g(10.49mmol), o}bd® 1.5g(15.74mmol), Pd(OAc), 0.11g(0.52mmol), P(t-bu)s 0.51mL(1.04mmol,
50% in xylene), Cs,CO; 8.54g(26.23mmol), EF4  100mL & A3 7 wakstc. 12413F & Aoz Yzt
shal FAR FEsta SRR Aol FUth abviadlge s Axsta ek SResly. AdasvtEadee
st 31eE 8-9 3.2g(62%)S LAT).
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[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]
[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]
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ShtE 329 Alx
sstE 89 3.2g(6.47mmol), S}3HE 2-6  2.63g(7.76mmol), Pd(0Ac), 0.058g(0.25mmol), P(t-bu)s

0.31mL(0.64mmol, 50% in xylene), NaOt-bu 1.55g(16.18mmol), EF< 70mL < A3 5A17F wykslc). Ao
2 WZslal AR 2313 /T2 ATy, sivlavgo s Axsta 2 SHSINY. A9a2eE
due Ralets EAR AAAete] SHHE 32 2.6g(53%)S ATH,

1H NMR(CDC13, 200 MHz) 6 = 1.78(6H, s), 6.63~6.69(5H, m), 6.81(2H, m), 7.2~7.25(3H, m), 7.33(1H, m),
7.45~7.58(120, m), 7.84(1H, m), 7.94~7.98(2H, m), 8.2(1H, m), 8.41~8.45(2H, m), 8.55(3H, m) ; MS/FAB
found 759, calculated 758.97

@ & -

[AlZe] 9]3t3H& 369 Az

i~

0$S\

Br@»“**

S_  B(OH), s

sl3HE 9-19] A=z

3eE  6-3 12g(37.42mmol), 2-(WEMolo)wHdR®E2YA ( 2-(methylthio)phenylboronic  acid)
7.5g(44 .69mmol), Pd(PPhs), 2.15g(1.6mmol), 2M Na,CO; 4=-8&<M 45mL , THF 200mLE 413 &F uykstgt). 54

5 Lo Wzbsla FAR FE3a SRSFE RFAY. bvladlger Axsa A SHsT 4
AgzutE s Basle] 338 9-1 10g(27.36mmol, 73.47%) & AT},

3etE 9-29] Ax

&35 9-1 10g(27.36mmol)E oFAEAF 100mL o] ¥ H,0, 2.65mL(30.09mmol, 35%) < A3 2AUrt. AL
A 12413 mEbekal ofMEAS A SRSISiY. telgREdeer FEdaL NaHCo; FENom
AT, it avlEo s Axsta 3 SRS SHE 9-2 10g(26.21mmol, 95.79%) & AU

—

s}3E 9-39 Ax

>

&35 9-2 10g(26.21mmol)S EFZFo 2uebd YAl 70mL ¢ A3 100CE wykelith. 5A17F & AbL-o
oJAL FEd  THF = 1:5 100mL o @A, g AZF FF wwkelgivh, Ao Y7hsta A4
et oAt dhazvtE a2 #este] 33E 9-3 6g(17.16mmol, 65.47%) & AUt

1315 9-3 6g(17.16mmol), NBS 3.36g(18.88mmol) & CHCl; 200mLel] o] AFLofA] 12A17F wwkalgich. 7+<t
Z53tn AP azvEag a2 28ste] 33E 9-4 7g(16.34mmol, 95.22%)S AT},
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[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]
[0252]

[0253]

[0254]

[0255]

[0256]

[0257]
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338 9-4 7g(16.34mmol), oFd® 2.28g(24.51mmol), Pd(0Ac), 0.14g(0.65mmol), P(t-bu); 0.80mL(1.63mmol,
50% in xylene), CsoC0; 13.31g(40.85mmol), S5 100ml & 43 &F mHHsSIth. 12417 & Aeow W7}
skl BAR FEF3tal THTE Ao FAC bt oR Azt 7Aet SRSt AYaRnE a2
Belato] 3}5% 9-5 5g(11.34mmol, 69.40%)S ATt

3132 9-69] Alx

4-tjojdlzAe] QB 294t 10g(43.84mmol ), 4,4'-tfol B2 RHd 27.3g(87.69mmol), PdC1,(PPh3)4

0.61g(0.87mmol), 2M NaxCOs; 43mL , =< 300nL = 413l 90C= S5AIRF kel o= Wztelal FAR 5
=8t FRTFE AoFAT. bmtadiger dxsta AfamvEIddR st SEE 9-6
5.6g(13.61mmol, 31.04%) & AAr}.

3132 36°] A%

382 95  5g(11.34mmol), 3= 96  5.6g(13.61mmol), Pd(0OAc), 0.10g(0.45mmol),  P(t-bu)3

0.56mL(1.13mmol, 50% in xylene), NaOt-bu 2.7g(28.37mmol), EF< 100mL & 4
2 W8kl AR 2313 /T2 ARG, EimlavEoe s Axsta 7Y
o2 FEsta EAR AldAste] 3= 36 3.6g(4.64mmol, 40.96%)S LIATEH.

13 5A7E ke
1=
o

1H NMR(CDC13, 200 MHz)§ = 5.93(1H, m), 6.63(2H, m), 6.69(2H, m), 6.81(1H, m), 7.2~7.25(6H, m),
7.45~7.63(14H, m), 7.69(1H, m), 7.98(2H, m), 8.05(1H, m), 8.2(1H, m), 8.41~8.45(3H, m) ; MS/FAB found
775, calculated 774.99

[AZe] 10]3}3E 489 A=

@ Se¥ @ SeY @Ns L3

NH—> O OO
5 £ ©

SI3HE 10-19] A=

1L 29--RBF ©] 33E&E 2-5 7.7g (0.015mol)S P 1-HEHX-4-ofo] 2 =MlAl 6.6g(0.023mol), Pd(oAc)2
175mg(0.7mmol), P(t-Bu)3 508mg(1.56mmol), Naot-Bu 4.5g(0.046mol)@ 3 T AXx A7 FH AIXVMAE A
o EFd 200mLE #H7FeE & 120CE 7FEAIZIY. 12A13F nnkett), WSl Eud SHSE AojFal FAR

3 H F715S eSO, 2 A2A7 F A a2 SulE AAS F AYazeeadaz AGAste] 3gt
5 10-1 6.2g (62%)E AU},
335 10-29 AZ

I -

500 mL RBFel]l 3}3HE 10-1 6.8g (0.010mol)S ¥ ¥ AZx A H AA7~E Ak, THF 100mLE 73t
5 -78C=Z WYZA Y. n-BuLi(2,5M) 6.2nL (0.015mol)S HH3] H 3 H 1A Bk AL FX8ky nwk
stt}, -78Ceol A B(OMe); 1.7mL (0.015mmol)S #7Fsk ¥ 12A]3F nRkgc}h, wb-So] FAFWIM HCIS #H71sk H

102 5 SRR HolFi AR F53 5 #7155 MgSo,2 A=A & 314 7| &g AAT 5 4
HAaRwEage = gAste] stgE 10-2 4.3g (6705 AU}

315t 489] A=

100mL 27--RBF ol 3}3HE 10-2 4.4g(7.0mmol)S P 4-H 2w rhold % [b, d]#o] 23 5.2g(8.0mmol), Pd(PPhs)y
395mg(0.3mmol), K.CO3(2M) 10mL, EtOH 10mL,¥d3, EF4¢ 20mLE #H71s & 120C=2 7FEAIZIT. 4A12F gt
she}. wkgol FUW THFTE AojFa EAR FET FH H715S MgSO.E ARAZ & 37 THv|E &vE
AAS 5 APaEntEadga2s JAste] 3135 48 2.9g (54%) S LAt
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[0258]

[0259]

[0260]

[0261]

[0262]

[0263]
[0264]

[0265]

[0266]
[0267]

[0268]

[0269]

[0270]

[0271]

[0272]
[0273]
[0274]

[0275]
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1H NMR(CDC13, 200 MHz) & = 5.93(1H, m), 6.69(4H, m), 7.33(1H, m), 7.41(1H, m), 7.45~7.52(19H, m),

7.69(1H, m), 7.82(1H, m), 7.94~7.98(3H, m), 8.05(1H, m), 8.45(2H, m) ; MS/FAB found 775, calculated
774.99

[AA]e] 1] 2 o] m& /7] 2 shehk=s ©]83 OLED &4} A=

W dme] g ARE o] & 2o OLED A& AlFasit. $4d, OLEDS Se=(Rd-s1dAb Alx) 248
dolzl FHAF 110 2eh(15 Q/MNE, EFRRdddl, ofE, des, SH5E SAHoR ARgste] 2
o ARE AN F, olaZEgbEe] Yol B3 F AREIgY. tEer, AF S e v Evdl

I 7j¢g AXsta, JFd FF 0 FAH U9 *“oﬂ 2-TNATA[4,4"',4"-tris(N,N-(2-naphthyl)-
phenylamino)triphenylamine]l & 231, 8 W JF%=7} 10° torroll =g wj7-x] uwj7|A7]
5 Q17hste] 2-TNATAS ZEAA 110 713 Aol 60 nm T2 AFFY5S FZa3h. olojA,
v yle] o Ao & dhgel] mE sFtE 48 9,

o 20 nm FA9 BE¥ALTE FHNAGY. FAIFUT, ATALTS AN &, 2 9o BFFTS g
2ol ZHAAAHY. AF 2 A Yo 3% Ao TAERA (BP[4,4'-N,N'-dicarbazole-biphenyl]

L

& AdEe =dERZA (pig).lr(acac)[bis-(1-phenylisoquinolyl)iridium(III)acetylacetonate] =
2o & F EAS UE £ FUAA 4 YA 10%sHoR =3 dogM Ayl AF HAEE 9d 30 nm F

IS FERSIT. olojA Y] AFT fld AF3AGFT o v 2(2-vE-8-FEE o) (p-HdHE
ol E)LdFu 5 (111) (BAlg)S 10mme FARZ ZZFA]7]a, ojojA HAHLGZOoZHA  Alqltris(8-
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diphenyl-4,4'-diamine] S AF&-3F A&

2 A, 7.5 Vo] AgkelA 3.8 mA/em ] AESF o 1000 cd/m o] =AlMo] solw )

wowgeld AUE 7] 29 SFRES B 54l Foel AR oy 548 54 Holt AL FAY
Agith. EE B owl wE §7) WY BBS AL EE AFFUALE ST H7RgaAE T

o
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=
AA st WFFol EAGe AT AVIAES THT Z WEES adHer E27 (blocking)E AA ¥
oud 53 QoMo Wgado] £, AR FHEA Hojy 2ake o] v -3 OLED 24t
& Az Ade FHol vk
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