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6-olaflEE, 7-olalEde EFetH, FEE -7, -FLE xFeiy, WEFAdE -wEFad, 3w
EFTY, 402 FEY, s-leFEY, e-l2FAY, -lEFELE LT, o]z FEYLL 1-0]aWx
FAY, 3-olaMEFAY, 4-olalEFAY, s-olalEFAY, 6-olaWEFAY, 7olaurFIAE £F
s, Awde 3-Awd, 4-Axd, 5-Axd, 6-Ad, 7-AEY, s-Aude TP, oJaAwdL2 1-9|
2FEY, 3-olaAEY, 4-014AEY, 5-olaAEL, 6-olaAEE, -olAaAED, s-olaAEDIE TP
W, FAsdde -Fmdd, s-FmdYd, 6-FndedE xFsv, pEES 1vbbEd
e-7pkEd,  3-vbbEE,  4vhkEd, 9vbbEES xgeln,  ddEZdde EdEYUY,
- EE, s-HdEYdYd, 4-vdEdYd, 6-ddELY, 7-AdEYEY, §-FdELPA, 9-wdE
gued,  lo-AdEdds Edte, obaEtde  1-etAddd, 2-okaEtd,  3-opAEdd,

4-otmEtid, 9-ofavdS EFaH, ddEFYLL 1,7-AIEEN-2-97], 1, 7-AIdEEH-3-47], 1,7-
AGEEA-4-97], 1,7-AHGEED-5-Y7], 1,7-AGEED-6-U7], 1,7-dAdEEN-8-U7], 1,7-AFEEZU-
9-247], 1L,7-d9EZSYE-10-47], 1,8-ddEET-2-U7], 1,8-FdESU-3-47], 1,8-ddES-4-U7],
L8-ddEEZR-5-U7], 1,8-3sdEEZH-6-U7], 1,8-dFEZAI-7-47], 1,8-AdEEL-9-47], 1,8-FdES
d-10-97], 1,9-9GEER-2-97], 1,9-9GEEU-3-47], 1,9-AIEEA-4-97], 1,9-AFEZA-5-U7],
L9-sIdEER-6-27], 1,9-ddESH-7-47], 1,9-ddEZHI-8-47], 1,9-7FEEH-10-27], 1,10-3FE
=9-2-947], 1,10-4GEEA-3-97], 1,10-AFEEI-4-97], 1, 10-AFEEL-5-97], 2,9-AFEEH-1-&
71, 2,9-HGEZA-3-97], 2,0-HGEZD-4-U7], 2,9-HGFEEA-5-U7], 2,9-AFEZA-6-U7], 2,9-7
EEU-7-97], 2,9-3GEER-8-YU7], 2,9-dFEEH-10-¥7], 2,8-HAFEEL-1-47], 2,8-AHIEZT-3-
71, 2,8-HGEZA-4-U7], 2,8-HGEZA-5-U7], 2,8-HGFEZA-6-U7], 2,8-AFEFA-7-U7], 2,8-7
EEW-9-97], 2,8-dGEER-10-¢7], 2,7-AGEEL-1-Y7], 2,7-HGEEL-3-47], 2,7-HGEET4-
71, 2, 7-HGEZED-5-U7], 2,7-HGEEA-6-U7], 2,7-HGEEA-8-U7], 2, 7-AFEEA-9-U7], 2,7-9¢
EE-10-271E 23eiH, dAuAde 1-HuAY, 2-dluAd S E9eky, dmstololAd 2 1-3 o] ofA]
g, 2-seolobxd, 3-sepolobxd , d-seolopxd  10-d ol opAd & S, FHmAAE L 1-
AL, 2-3 A, - SAA N, A4S SARAE, 10-FSAA S EFE, SAMEEE 2-SAEH,
4-5AHEY, 5-5AREE S X, SAHoE S 2-SAtH oS, S-SAYolEE S e, Fektd S 3-

e el o

Fepdd s xghshy, vl zFALS 1-theilxFad, 2-thellxFad, 3-thellxFad, 4-tholwl x5
HAS ¥3sly, golwlzmol e de 1-tholdlzMol o Hd, 2-TholdlzMol o ud, 3-thollzMol o HY,
4-tol ol zAMol oM d & BT e

Y, 2 dHel Z)AEe] gl "(C1-C30) A

ke
o ok

"= (C1-C20)¢Z = (C1-C10)¢Z S ¥ghslar, "(C6-C30)o}
7" (C6-C20)oFd X (C6-Cl12)olE & gk, "(C3-C30) e =old 7" = (C3-C20)F e Zold E+
(C3-C12)d e =2e}d S x23ata, "(C3-C3MAERLA7"E (C3-C2OAERYZ Ex (3-CNHAE2E4E 2
shod, "(C2-C30)EAd EE &7id"7= (C2-C20)EAld == g7)d, (C2-ClO)gAId =& 47)d

o mdt

gk B oy ZiAEY e "AF e HXEolgE VAdA X3S HX 3 X3 ¥ X3 = A
5 53, 471 R, Ry WA R, Rip WA Riz, Ryt WA Rez, Ry WA Rus, Rsi WA Rss, Ret AT Reg, Rt WA R,
Ly, M 2 Arell O A3EE X3 AR SHH02 T4, 27, d=2e] X3 & v[x3kd (C1-
C30)¢4, (C6-C30)oFd, (C6-C30)etHo] X3 H&= H|x|3kE (C3-C30)3lEl=otd, 549 X 799 sHZA=

5 799 FHHEAEFEYD, (C3-C30)AEF=2e7, WS rt
sbeld FFE (06-C30AZ 2L, RoReResSi-,  (C2-C30)LAd, (C2-C30)L71d, Aok, shkEd,
NRosRgs, BRosRoz, PRogRag, P(=0)RigoR101, (C6-C30)0FZ(C1-C30)2Z, (C1-C30)LZA(C6-C30)°o+H, RipeS—, Ries0-,

RiiC(=0)=, RisC(=0)0-, 7FEEHA, Yo]ER HEi= Ffo|EFAR o] Fof3] Fo2RH A8y s sh o] dolaL,

Ryt WA Rip M2 HHACR $4, T54, 22, X3 e vx3E (C1-030)¢Z, X3 T v x3kg
(C6-C30)o+d, 1% Ti= v A3H (C3-C30)sllH =t , X3 T v X3H 59 WX 799 sHzAZ=2247
oAU Qe AFA e} s EFAY xFeA b AF EE v EE (330U E= XF
EE U EE (-G eAIdd R dAdse] A= g 9 @d3 e vdte] BEgs 1d9E 4T 5
on, 7] F4E AF 17 2 ddd T Ok WIS agle] v dxE Aa, Ata 2 Fo R
MEE= 3l ool FHEEZUAE A&E & dom; R 2 R (C1-C30027, (C1-C30) LA, (C6-

C30)o}d mi= (C6-C30)otHSAIQl A& =3

Lo

1]

=
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[0105]

[0106]
[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]
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53 2 due ERERA 7] speba UR BAHE eSS dEstal, S2ERA S 8484 8 310,
sHeka] 11 WA 12, 343 3 A 52 RAHE e A9l W wu nade] B35AdE ddste] 18
& B AFEE 2 2dTe £ A dEaE 2e F AsS it

Ir=L4(3.n)

[%7] sleha] 14004,
RS X3 e v X3e (C1-C30) 24, X3 v v X34 (C6-C30)o+d o]H;

& B TR e

R210
Ra11
R202
-0
\ ng N o~ Ra07 2208
207
R201 R206
R205 Ra04 R206
Ra0s5

471 Rt WA Ry M2 HHA R Fi, 54, T2 X3HAY 23x%] e (C1-630)24, (C1-
C30)¢Zo] A gE ALY X 3E A L (C6-C30)old Hi= Tazloln;

Riot WA R A2 HHACR 4, T54, AT Ev ¥ASE(CI-C30)LZ, X E= v]X]3HE(C6-
C30)obd, SF;, A3 E&= H[xEE E(C1-C30)¢ZAdd, A& E== v A$E H(C1-C30) ¢Z(C6-C30) o+ E 4
g, 2§ £ v xEE ET(C6-C30)orE A H, Alopn i drzAlo]a;

Ryog WA Rz M2 HHHOR 4, F54, 220 A3HAY A=A 42 ((1-30)0¢Z == (C1-

C30) o] e AY A ge]A] &2 (C6-C30) ok o],

n, me 77 BPAew 1 WA 39 Ggolrh]

[2tahA] 8] [2tetA] 10]
q(R<2)
L) = q(R32)
Jola S
Gy AV
s a(R32) =Y (Rs1)
q(R3Z) 31Jp
(8514 11] (5514 12]
" (Raz)q 2
Yotk 29 N
LN 0 LT
a2 1 TNz X I
(Ra1)y (Ry2)

7% 0=, -S-, -C(RyRy)—, -N(Ry5)-°]xL
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[0121]

[0122]

[0123]

[0124]

[0125]

[0126]
[0127]

[0128]

[0129]
[0130]

[0131]

[0132]
[0133]

[0134]
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Yiu WA Y& Colw;

Y32 -N(Rys)-°]aL;

Ryt 2 Ry 42t S5@HO=Z 4, T4, 27, AF == vx3d (C1-C30)E¢Z, A3 =& HXgd

(C6-C30)oFd, A3k m&= njx3ke (C3-C30)3lEl 2ok, A3kd (C1-C30)EAAH7]
C30)otdAH 7], A&k ®== nlAgkeE (C1-C30) &7 (C6-C30) ot A H 7] o],

7] Ry WA Rpe ZHZF =d8x o=z %3 i v X349 (C1-030)<2

= 1) X3k (C3-C30) &l el 2o}

. A E= nAghE(C6-C30) ok E, A&

i)

o]l

)

A7) Ris2 HXSA(C1-C30) 22, X3+ == v XA (C6-C30)ord, X3+ = M| X139 (C3-C30) & 8 Zol o]
p % g A7 593 2E 0 A 49 Agoln; p BE gv 2 oY A B 449 Ry B Rp2 AR F

[3}s}4] 3]
(Cz-Ly), M
[3}s}4] 4]
(Cz)p-LoM
[7&7] s}k 3 WA 401A,

Czi= 8t7] xolH,

c(Rsz)‘m(Rss)d

*-2

T eoH;
Ly slshdst, 3 s v x8" (C6-C30)okd 3, X3 = v x$kd (C5-C30) s el Zold #o]ar;

M2 A&k = BRIk (C6-C30)oFE 7], A $F = B Aghd (C5-C30) &l Hl = oFd o] ;

Ay WA A CRg0laL;

A5 WA A19+= 77 S5HA SR (Ry B Nojw,
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[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]
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X& -NRs)-, -S—, -0-, -Si(Res)(Rgs)—°1™;

Ar;2 X% == v X]8E (C6-C40)o1E 4,

A A7t FAl CRsi 8l AS-+= A 35kar,

)

ot

= v X3 (C3-C40)F el 2ofd Ao m; o, e=00]aL Ay U]

Ro B Roy WA Ree= AME SHASE 4, S48, 27, X3 T X SE (C1-630)¢Z, A3 Ee= HA
3 (C6-C30)01d, A3 mi= WAFHE (C3-C30)dNE] 2ok, NRyRe, RpRsoReiSi-o1™,
27 Rn WA R M2 SfHo® X3 s vX3E (C1-C30)2Z, X3 & v X2E (C6-C30)oHd E+=

A% e A EE (C3-C30)EHZotdola, 7] Ry WA Rygve AR SHASRE X3 %= H[X3E (Cl-
C30)¢Z w= X8 == Bx3E (06-C30)otH o]y, ex= 0 WA 29 Ao}, ]

_26_



10-2012-0012431

5

=

=

H

el
[=}

3] 5

¥
N.

9
SO m,s
P+ :

QW 7
= Q) @IA\NMN C
o R 3

Q,
o

OO
Q &
N~ N O
A 0
U'n
W
O 61

SEL wHoh FAHOR a9 SFERA AE & glont,
0
30 oy

o}
©
)
Ni'u
¢
D
0

O 3 =z N/YN
2 =18 < ==

o

O
@
Vg
<8

S@\
Q
&

#71
b e
N O
N%h
54 O
Q ¢

;15}
<
Q
- <
N /
@)

&
e
?
p e
O s

371 8EA] 2 WA 59
oS
Ih
0
_
®,
q
&

o g

[0146]
[0147]
[0148]

_27_

O

N

N
NS

N

5

0

»
V@

o O,

(7

N

¢
5 64

63

0
-

[0149]



10-2012-0012431

HSd

el
[=}

[0150]

_28_
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[0152]

[0153]

[0154]

[0155]
[0156]

[0157]

[0158]

[0159]
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7] SeA1e] SRS B WA Lo ekt vhsh gol, Alxd S glon], shre) AxgEel Bt 19
F7) W BFBS Azt PHS RS AL o, )9 AxubEel WEe Gl AR Y Aol
o},

(g4 1]

A R IClsxH,0 .

Br
N i ¥
i )/(R)m Ry B(OH), ’“(R)—:/N .
N\‘/ i —_—
Br Ry Rs Rs
Rg

W) wHFe] Sl W] o Fol FomA WY U F glom, Eat 2] ol Fol AFE B
F9 & Arh. B ouye) PN SRE-EAEE Egste] Agss 4%, WYAEY A4 NS Fe
7 % A

gl f7] A e el delA, shekd 1 WA 4] {7 - shetes Edetal, FAlol ofdobnlA
shite e 2 golHolnlA sjtE R o] Folxl o RFE MEE st o] ItEs xFT o glon,

H
obglolyl /] sty mi wl
212> A <224>9] el AFle] Qow, ool FARE e ohirh, E@, 9 2ulA B4 49 §7] 2y
setEel FAAS o= 53EFY A110-2009-0027221%, A|10-2009-0027256%, A110-2009-0037519%., A1
2009-0062882%., #10-2009-0067370%, A10-2009-0073260%, #110-2009-0123174%., #|10-2010-0007366
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[0162]
[0163]
[0164]
[0165]
[0166]
[0167]

¥'d B 242 phenylboronic

mmol ),

Bloll A, EF4 400 nL, ©lE-2 200 mL, 2 M

30 g(120
[¢)

_30_

o AA =
acid) 44 g(359 mmol), Pd(PPhs), 8.3 g(7.17 mmol)& AA FEA)

2,5-t)B2 2-4-d e 9 (2,5-dibromo-4-methylpyridine)

stE 1-19] A%
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[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]
[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

SIHSd 10-2012-0012431

Na,CO; 300 mLol] Holthe 120CE 3-8 wukaldich, 247 & ubSo] Zupw =542 RolF 1 o "olAg o] E
2 FET F 47152 NS0 AXAN F A TR &g AAS F APAameieadye gAst] 3
&5 1-1 15.3 g(61 mmol)S AU},

332 1-29] A%

832 1-2 20.1 g(82 mol)3} o @ FZ RO =(IrCly) 11 g(37 mmol), 2-oE Aol &< 450 nl, ZHF 150
L& Al 4AREESH 25 w&é}w. Wheo] gAEw Aeow Wrhen YAES oueign}. doixl A
2 23} feen NolFx, daow fAAste] 33E 1-2 17 g(12 mol)E A}

3} E 189 A X
getE 1-2 17 g(12 mmol), NasCOs; 7.6 g(71 mmol), 2,4-#N&kt]l (2,4-pentanedione) 3.7 m1(37 mmol)< 2-9f
S

SAN RS 200 nlol 591 F 5ARES BFLUTAG. Wgol TR Aeow Yrekn ol AYH w7
ARG N e A 4y amvieaduz B, A2k was 299 SFE 18 13 g (17

mmol)S VAT
3= 19 A%
35 18 8 g(10.2 mmol), 3EE 1-1 5 g(20 mmol), SHAE 100 nL= 2200C°ﬂ/\1 1241 7F 35 ukale] 2

Q.
o R 1 EES B3 vegs Au dgdgacelse ol desd Ay actEadgy B
Zste] weba) A4e] st oz EAHE oleF AHFE] A4 HFE 16 g7 mol)S AULh,

MS/FAB found 926, calculated 925.15

[Zlze] 21319t 89 Az

Br
Pd(PPh ) Pd(PPh,
oS B(OH) o BOHL e X
N~ + Tuluene Tnluene Nz

Br 2M Na,CO; 2M Na,CO;

7 + IrCl; xH,0 7 ci
) BOH): pypphy), . Nz 2-ethoxy ethanol o et
Toluene H,0 SN 5 N7
Br 2M Na,CO; ¢l [
2 |2

2-3 2-4

2-Methoxy
ehtylehter

SIstE 2-19 Ax

2,5-tB 2239 d(2,5~-dibromopyridine) 5 g(21 mmol)S A|ZFd 19 3qE 1-19 AZWHY HLAsHA A
gsle], 3eE 2-1 4 g(17 mmol)S LA},

335 2-29] A%
3l etE 2-1 4 g(17 mmol), o-EUHRZYAH(o-tolylboronic acid) 2.8 g(20 mmol), Pd(PPhs)s 1 g(0.9 mmol)<
A EA 3 A, ol 80 mL, oNEFE 40 mL, 2 M Na,CO; 40 mLol H<Ithe 120C=E 35 uwksldth, 2417F

o

i)

o
iz
oo

o] 2ud TFTFE AolFa oHetAEHclER 253 H #7]T5E MgS0,E AxA F 3 SHrE

e AN & AdazvtEaqz JAste] ke 2-2 4 g(15 mol)S FAH

o

313t E 2-39 A%
2-3283gd 5 g(21 mmol)& Az 19 F3HE 1-19 Ax=HI Fd3tA AHEsted, s 2-3 4 ¢(17

3}etE 2-3 4 g(15 mmol) ¥} olglHFEFEeo]=(1rCly) 2 g(6.8 mmol), 2-o|EAJo€rS 90 nl, =F 3
I 24X 7HseE BFutslgith, whSo] bAEY Aeow Wzkeal AHES oAyt dojd uAE B3
HetE2 AojFa, Aoz QA4 s3tE 2-4 3 g(2 mol)E FAT}.
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[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

SIHSd 10-2012-0012431

3135 89 Ax
338 2-4 14 g(13 mmol) ¢} 3HE 2-2 9.8 g(39 mmol), AgCF3S05 10 g(39 mmol), 2-w|EA]-o€HZ 50 nL
S 12AES SFudtsial Aoz WSt O EFES BN My A vEsE o dejytd A9
aRvEOYE JEE5te] HoA Z2A sl ow FAEE oy FIgEe 24 FgE 8 3.5 g(4.5
mmol )< AATh.

MS/FAB found 745, calculated 744.90
[Alzd 3]3}3E 109 A=

Br
-~ E OH Pd{P Ph.
i y (OHE ] 3)a N - B{OH® Pﬂ(PPha) 2-ethacy ethan gl
N, = Toluere Tuluene *+IrClg a0 Hall
) Ml Nast O 2hl NasC 05 N

acac, NapCly
2-Bhoxystham |

shetE 3-19] Alx

2 5-trErddd 5 g(21 mol)S AFd 19 3% 1-19 AxLHH SdstA 2gste], 3dE 3-1 2.6
g(11 mmol)S Ac}.

sh3te 3-29] Alx

53HE 3-1 2.6 g(11 mmol), ds—ﬁ]‘éii‘:‘./&(ds—phenyl boronic acid) 1.8 g(13 mmol), Pd(PPhsy)s 0.7 (0.6

o

mmol)& A EAE oA, EFQl 40 mL, ol€-2 20 mL, 2 M Na,CO; 20 mLoll =<¢Ithe 120CE 35 wykatyl
o 2A1ZF & HEgo] U SHTE Ao Fa dEoAHER &% F {F7]5S MgSO,E AXRAIZ 3 3

=782 2uE AAS T APaEnE g2 AAste] 38E 3-2 2.2 g(9.3 mmol)S A},

i
=

shtE 3-39 A%

>~

BEE 3-2 2.2 g(9.3 mol)F} oY FERFI=(IrCls) 1.1 g(4.2 mmol), 2-°&
S 93 24Xt SFuEkgiTh. Hhgo] AN Ao R sty HHAES AFsglt. A
B3 W2 HojFa, ko z HAAS e slgtE 3-3 1.9 g(1.4 mmol)E AT},

Jol g2 45 mL,

2

ol\
(I
r
G

Rl
Y

StE 349 Ax

E 3-3 1.9 g(1.4 mmol), Na,CO; 0.82 g(8.4 mmol), 2,4-HNett]Y(2,4-pentanedione) 2.3 ml(4.2 mmol)S
2= 01]%/\101]%% 30 mLel =<1 & 5AZHEF FFuwtalgivt. whgo] FHHY Ao WZbsta ojul AHH
ANAAES o7t ‘:}* Ag7HA Ad AaEntEaRaE 28, AdAs =a A4 sjtE 34 0.67
g (0.9 mmol)S LAtt.

shtE 109 Alx

3}etE 3-4 1.4 g(1.8 mmol), 3gE 3-2 0.85 ¢(3.6 mmol), FHAE 20 nLES 220=0 A 12A)7F SHFalvtahe]
Aeow WG, 1 E3hEs BN vuEE A WudESRgol=g ko] gt Ad ARvtEIYY R
wEste] wekd Ao A or gAY E odw HEFEe 24 siE 10 0.8 g(0.9 mmol)S AU

MS/FAB found 899, calculated 898.16
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[0203]

[0204]
[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

SIES 10-2012-0012431
[Alze 4]3H5HE 209 A=
Br

Br
Pd(PPh3)y (X Pd(PPh3)s
7 B(OH), NI 2 B(OH), . 2-ethoxy ethanol
N o *+ Toluene + Toluene = +IrCI3)<H;OT>
Br L3 N ’

2M NaCO3 2M Na;COg3

41 O 4-2

L)

AgOTH

cl * 23 —n

I':‘ /Ir 2-Methoxy e’

Cl ehtylehter N

2 =z
2

4-3 20

35S 4-19] AZE

2,5-tyH 22 -4-v ey g (2,5-dibromo—4-methylpyridine) 5 g(21 mmol)S A|Zd 19| 3}3E 1-19 A=W
H3p LA Aeste], & 4-1 4 ¢(17 mmol) S AU},

StE 4-29 Ax

3etE 4-1 4 ¢(17 mmol), 4-ZF 2 29| d B 2Y2H(4-fluorophenylboronic acid) 2.8 g(20 mmol), Pd(PPhs), 1
9 mmol)S AL &AM, EF4 80 mL, olE2 40 mL, 2 M Na,COs 40 mLell FIohe 120CE F5F
HESFTh, 213 & Hbgo] U SHFE HoFa JdEolAHelER FE3 F F{7]5S NgSO,E AERAIZ
Yy
O

e AAS & AdFgzateaga 2 JA st FE 4-2 4 g(15 mmol) S I},

355 4-2 4 g(15 mmol) ¥} olglEEZeto]=(1rCls) 2 g(6.8 mmol), 2-E A &2 90 nL, &FF
I 24N 7HEQE R audtslgitl. wkgo] AW Hdeom Yrhsta HAHES oHsigitt. ozl
Werez NolFa, Ao T AQAAA-e] FFE 4-3 3 g(2 mol)E AAT}

3}3lE 209 AxE

3}etE 4-3 14 g(13 mmol)o} 33E 2-3 9.8 2(39 mmol), AgCF5S0; 10 g(39 mmol), 2-w|EA] —o€oj e 2 (2-
Methoxy -ethylether) 50 mLS 12A1Zb&QE SFudtsial Aoz Wzhsity, I E3dEE 234 vz Hu
HehE2 o] AeggbA Ayl A=ZetEOaRE Bt F24 ZAA e sEror gAY e oEw FsdE
o] 2474 3% 20 3.5 g(4.5 mmol)& LA},

MS/FAB found 782, calculated 871.01

[Az=e] 5]8t3t= 379 A=

Br
Pd(PPh
= B(oH), " 4Pl (PPhs)q B(oH), P4(PPhs)s D
N + ‘; “Toluene “Toluene
B O 2M Na,COg4 g g 2M Na,CO3

2-ethoxy ethanol
+1rCly tzo—°y>

acac, Na,C

2-Ethoxyethand 2t 22000

oj"'s' Glycel;sl
Y,

T
~o
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[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]
[0229]

[0230]

[0231]

[0232]

SIHSd 10-2012-0012431

3 E 519 AX
2,5-tH 22 -4-H e8] 2 (2,5-dibromo—4-methylpyridine) 5 g(21 mmol), YZX&€d-1-dH=ZYA 2.6 g(21
mmol), Pd(PPhy)s 1.3 g(1.1 mmol)E& A EAstellA, EF< 50 mL, oIeE 25 mL, 2 M Na,COs 25 mLell =<1th
S 120C=E 357 WHEEIITE, 2A1F $ Wbgo] Uy SHFE HolFa dEoAHER &5 H {5
MgSO& AZN Z 3H TR RS AAS & AdgEuiEad a2 FA| s rﬂrf,;% 5-1 2.6 g(11

mmol)= AATH.

313 e 529 AX

33E 5-1 2.6 g(11 mmol), d -Hd K ”’&(ds—phenyl boronic acid) 1.8 g(13 mmol), Pd(PPhs), 0.7 (0.6
mmol)& A EA &kl A, A 40 mL, ©lEHE 20 mL, 2 M NayCO; 20 mLol] FeIthe 120CE HF wykalad
o} 2A17F & ubSo] HFuH SRFE AojFal oHolAHOER &3 H {7152 NgSO,E AXAI F 3A

TR SriE AR 5 AdazvtEadgyz GAlste] shghE 52 2.2 (9.3 mmol)S At

33 5-39 A%

313 E 5-2 2.2 g(9.3 mmol)T oY FZFEFO|=(IrCly) 1.1 g(4.2 mmol), 2-EA|NELL 45 nl, ZFF 15
LS Wil 24A]7HECH 3 La}oyoﬂn} Hhgo] A Aoz Yzhsla HAES oJHsdnt. dojzxl 1A
2 53 faSE HojFa, oz AAAs ] 3FgE 5-3 1.9 ¢(1.4 mmol)E AAc}.

sh3ts 5-49] Alx

S 5-3 1.9 g(1.4 mmol), Na,CO; 0.82 g(8.4 mmol), 2,4-ZN&rt]1(2,4-pentanedione) 2.3 ml(4.2 mmol)<S
2- oﬂg’\]oﬂ e 30 nlell =<l F 5AIRFESQE EFanksigivt. wkgo] FAWW AL owm Wyzhstal ojw g

ANAES o33k b5 Aeybd A9 azvEadez fe, Adgste] = AAo 39k 5-4 0.67
g (0.9 mmol)S AU},
g3 379 A%

1.4 g(1.8 mmol), 3}3HE 5-2 0.85 g(S 6 mmol), ZYAZ 20 mLE 220CelA 12417t g5 nLnkske]
Z4sit), O EFEES 2 WESE o vEdEEgo =g 5‘01 A7HA A9 JRuEau R
Al A o] 3letr o7 FAE:= olglw #EsEe 24 3gE 37 0.8 g(0.9 mmol)S LA

MS/FAB found 1091, calculated 1090.42
[Alz] 6]3}3& 509 A|x=

US| B

N

NO, i s ET
GO O — GO~
U0 S0
— P —

StE 629 Ax

A d L ATlo] E(triethylphosphite) 300ml ] 443 150C nwkalch. 64
] FoFAth. EAR FEsta FHRTE Ao FHU. Ibvlavger Axsia
7t =7 gr. AY EEsle] 39S 6-2 11g(44.69mmol, 44.38%) & A},

33E 6-2 11g(44.69mmol), 2-F=E=2-4,6-t]¥d-1,3,5-Ego}7 (2-chloro-4,6-diphenyl-1,3,5-triazine)
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[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]
[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

SIHSd 10-2012-0012431

18.23g(89.39mmol), Cul 4.25¢(22.34mmol), KsPO, 28.4g(134.09mmol), 200ml & 413 50C 7}&slidt. o
2t Wkt UA & Ao s YWrhEln =%
=)
= 6-

glste]  Bete

dlt]o}dl (Ethylenediamine) 3.01ml(44.69mmol)S ¥ il

& Y. EA= %%6% aeladlgo s 640}%4. ek SRSt AdY
12g(37.24mmol, 83.32%) & <Ur}.

318t E 6-49 Ax

3}3HE 6-3 12g(37.42mmol), 2-(MEE L) Hd B 294 (2-(methylthio)phenylboronic acid) 7.5g(44.69mmol),
Pd(PPh3)4 2.15g(1.6mmol), 2M Na,CO; =& 45ml , THF 200mlE Al 3+F wwkslith. 5A17F & Loz )
Z+alal FAR &3 SHSE A FAY. Ibvlavgoez Axsta gt SHSUY. A9 w2este] 33
E 6-4 10g(27.36mmol, 73.47%) & AU},

3135 6-59 Ax

33E 6-4 10g(27.36mmol)S SFMEAF 100ml o Y3l H,0, 2.65m1(30.09mmol, 35%) < HH3] Q. Lo
A 12A1ZF WRESEAL oFAEALS 7 SRS YEREvee s FE3F3 NallCO, 8oz A3ttt
Fak vkl ow Azt 4 SR sHeE 6-5 10g(26.21mmol, 95.79%) & AT,

313tE 509 Az

5 10g(26.21mmol)S Eg]ZF o 2wt LY (trifluoromethanesulfonic acid) 70ml ¢} 413 100C
Att. 5AIZF & AL om Wztela o] AL pyridine : =FF = 1:5 100ml o EUtt. A7 3F w

2
Hhsleln), Ao ® Wrsty AR nAE Y AFeisitt. A3 E2lste] s5tE 50 6g(17.16mmol, 65.47%)
(e}

& I o

1—4>’}I_,

MS/FAB found 505, calculated 504.60

[AlZxd 71818E 529 A=

o PG

2§ L9

st 7-19 A%

1 L 27-RBF o] 1-H2%2-2-4EZHA(1-bromo-2-nitrobenzene) 15g (0.074mol)& ¥ i 9,9-t]w|€-9H-ZF2
A-2-Ld B Z2Y2H9,9-dimethyl-9H-f luoren-2-ylboronic acid) 23g(0.096mol), Pd(PPhs), 4.2g(0.003mol),

NaxCOs(2M) 111mL, EtOH 11lml,931, %l 20ml1E H7He § 12002 7FAA0T 323 aokg}, whgo] &
Unl SRR AT AR 25F ¥ §7152 NgSMUE DEAN F A4 Swlw 862 A4 F U=
AA sl 8= 7-1 22g (95%)S LAt

shet= 7-29] A=

1L 27-RBF °f 3}&E 7-1 24g (0.076mol)=S ¥il, Egod¥E50t0]E(Triethylphosphoite) 200ml, 1,2-t]&
224 (1,2-Dichlorobenzene) 200mlE 7} & 140CE 7FAAZILE, 12413 wgksbe}h, wh-go] v &oj
TR, FHTE AT AR FEF H 77155 MgSUE A=A F 3d 8712 &ulE AlAS &
AP =2 GAsle] SFE 7-2 7g (330)E L.

3}stE 529 Alx

NaH(60% in minera oil) 575 mg(14.38 mmol)<= DMF 30 mLol 3]4 A|71t}. 3}sHE 7-2 2.5 g(11.50 mmol )= DMF
20 mLoll 521 3 A7) & 7} gtk 1 & SAITE BF A wHk 3 2-F22-4 6-13d-1,3,5-E8]
o}z1(2-chloro—4,6-diphenyl-1,3,5-triazine) 3.0 g(11.50 mmol)S DMF 20 mLe]l =90 JF A7) &M
A7beheh, 2ol Az Wt & B 50 L & YolFa AAY uAE #gely drh. dojxl uAE DiF %
FAZ A3t 3458 52 2.8 g(54 D) AL}

Gl
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[0248]

[0249]

[0250]
[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]
[0262]

[0263]

SIHSd 10-2012-0012431

MS/FAB found 515, calculated 514.62
[Alzd] 8]3}3tE 719 A|=x

Br CI?@ L e
o %%—* %% oo

81
H o Ny
N )

=
1,3-tjE 2w 20 g(84 77 mmol)S THF 500 mLoll 591 ¥ -78C& WZHAIZth. n-BuLi 2.5M 33.9 mL(84.77
mol)S 3] dolF & 78Tl 3 Az witAIZTr. SEEZEHA DA TH((CHs)sSiCl) 29.9 ¢& THF 100
mLoll Q1 & g7 WHEEFE HIMAHT. deoR HHs &9
G} NaCl F8Ho = Aol & 74 NgSO,= =zt 7t /A
[e3]

8-1 18 g(95 %)<

127 7F WHEA 2 YL, FAR &80l &7
t}. MC:MeOH=1:100.2 A AAQsl] 3=

Xk ol

sh3te 8-29] Alx

3}3tE 8-1 20 g(90.06 mmol)S THF 600 mLell <l F -78C= WZAAIFHT. n-BuLi 2.5M 43.2 mL(108.08
mmol)S 3] YolF F 78Tl 3 A AAIAY. E e R olE 16.06 mL(144.11 mmol)S #7138}
o Loz FHs U T 1247 AWAZTE. AR FZ331 EF/59 NaCl F8Ho= HolE & 7y
MgSO. = A zaltx 74t ZFAZ . MC:Hexane=1:102.2 A AA o] 313E 8-2 12 g(35 %)< AT).

i

Of

I~

s}5HE 8-39 A|lx

NaH(60% in mineral oil) 3.3 g(83.90 mmol)& DMF 10 mLell 3|AA1Z T 7hulZE 11.2 ¢(67.12 mmol)E DMF 60

nlol 39l ¥ g7] wkgele] ARSIk LARFE Aeold wuAZd. 24-dFzesdnd 10g
wfmmmU%DWGOMﬁ]%ﬂiiéb]mﬁﬂ‘]%ﬂﬂ@q—4MﬂE@P”iﬂH WHIAIZ] $ F/HS 40nLE
ST MR FEHT FHEG NaCl 8902 HoIF F F4 UgSO,E AZsT 7% FRAN B, 2

2 FEnE a2 ZAste] S 8-3 4.0 g(21 %)< ATt
et 719 Ax
3}3tE 8-3 3.8 g(13.58 mmol), 3}&E 82 6.2 g(16.30 mmol), Pd(PPhs)y 784 mg(0.67 mmol), 2M Na,CO; <~

Lol 70 pl, EtOH 50 mL¥ EF<¢l 200 mLE Y3 120C=E 12A7F5QF 35 WHA AT Ao g 23] & AR
FZ3l31 Z=F59 NaCl F8Ao= ol F FAZ AdAS e & 71 5.5 g(69 %)< A},

MS/FAB found 580, calculated 579.76

[Azd 9]138gE 769 A=

1,3-tjE 22l 28 g(0.119 mol)S THF 600 mLol 591 the -78°Coll Al n-Buli 47.5 nL-& 3] #7159t
=]

1A1ZF ZoF wke wukel ohe }§EE%64%M$13&EQQX@TMMW4&MMmﬂﬂ35%MMm@
47.5 mL & AA3] Arretn AAE 2EE &8 A-2oA HAIZE TQF wEkeITE, BhS FAS EASE THTE
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[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

SIHSd 10-2012-0012431

ol g3t FE3 & Ay Eeldte] 3FTE 9-1 15.7 g(40.43 mmol, 40.4%)S AAc}.

3etE 9-29] Ax

9H-7}u}Z=(9H-carbazole) 10 g(41.10 mmol), 3}gE 9-1 15.7 g(40.43 mmol)S, Pd(0Ac), 0.46 g, NaOt-bu 7.9
2(82.20 mmol), EF<l 100 mL, P(t-bu)s 2 mL(4.11 mmol, 50% in EF<MN)S ¥ir 37F WWHSIATE. 10A13F &
o] Aeow Yrsla FHFE Ui EAR FE9t. MgSo,0 2 Axstn 7y Axsigtr. Ay EEste] 3
e 9-2 12.5 g(26.34 mmol, 65.2%)S AT}

s}5HE 9-39 Ax

33HE 9-2 12.5 g(26.34 mmol) & HL Zelago] Ya AY BYr|E e T oolzfow ALt} HEZSZ=
237 500 nLE 23 0ColA 108 3+ nwkalty, NBS 7.35 g(40.78 mmol)S /‘47}6}1 Aol A &5 %c& Al
goh. Whgol FAHY TR FAR FEIH. fUS5S

d4t3 EAE AU SR st A I=etEady Fgow 3= 9-3 9.8 g(17.71 mmol, 67.30)E

3etE 9-42 A X

OH-71vF=E 70 g(0.42 mmol), olo]@=wlAl(Iodobenzene) 46 mL, Cu 40 g, XEIFIIHUOE
(potassiumcarbonate) 174 g, 18-crown—6 9 g, 1,2-tjS==ul4l 2 L—é BE5 23 124)%F For 35 wwksich,
HS A 5 AR E2Z9Th. MgS0.E 7Es T 7 ZHIT. A9 BEste] e 9-4 63.4 g(260.58

mmol, 62%)% &UT}.

s}5HE 9-59] Ax

o

Rl

e 94 63.4 g(260.58 mmol) & 1% Zelaze] Y AF BYVIE BE F olE@or AL, HEDS]
ZHE 500 mLE P 0ToIA 108 F wkgeh. NBS 7.35 g(40.78 mmol)S FH7behaL Lol sk ot
det. wbgo] FAHW SRS AR FEIT. H715S NgS02 Ax A7 v 3d SRR SWE Al

o

gk & @43 BAE AU SvlR st Ay A2wlEa Y] o F3HE 9-5 52.4 g(162.63 mmol, 62.4%)E

3198 9-5 52.4 g(162.63 mmol)E 17 Zefxde] Yu AF B7|= v T olz2fo = Afeu. HEHI=
E2FT 500 nLE @3 -78TA 108 7+ wykshth, n-BuLi(2.5M in hexane) 15.8 mL(39.45 mmol)E % 7}&}aL
3087 -78Col A nwtsitt, EdE B g o]E 4,85 mL(39.45 mmol)E -78CeolA 7}kl 30%3F -78T
Wk & A RO A 4A[7F Fob wnkgit), whgo] FAEU FHTY FAR FEITE. HU15ES MgSO.E A

2 A7 b5 3 SRR s AT F it BAE AU iR sto] AY AmviEIdy Ao 3}

_'ﬁ_
gHE- 11-6 20.3 g(70.70 mmol, 43%)S AAt}.
3= 769 Ax
3}eE 9-3 9.8 g(17.71 mmol), 3}3E 9-6 20.3 g(70.70 mmol), Pd(PPhs), 0.8 g(0.7 mmol), 2M K.CO3 G=8-¥
20 mL, EF4 100 nL, o€rE 50 nLE i 12A17F 8F mwrstl. =HFE Aol FaL AR FZshth. MgSo,
2 Azxsta 7w SHIY. Ay weEste] d8E 76 5.7 ¢(7.96 mmol, 50%) S AUt
MS/FAB found 716, calculated 715.84

[Alzd 10]318E 779 A=

OQOO

O
O
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[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]
[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

SIHSd 10-2012-0012431

shtE 10-19] A=

MHLWg@&%mml6%1nmmmlmUEDW70mﬂ}L_Zai§46ﬂﬂéﬂﬂQQQCMMo4&
diphenylpyrimidine) 7 g(26.24 mmol)< DMF 60 mLel =o ¥ldl. 1A & S5E 9H-7HFES DMF 70 mLell
=o] Ylth, 1047 wwt & SHSE Wi AR FEIF Y. MgS0, 2 AZRse 74t %%aﬁﬂr. A" 223k

o] 3}8HE 10-1 7 g(14.78 mmol, 56.33%)<% AT},

33HE 10-29] Ax

e 10-1 7 g(14.78 mo)E 17 Fehade] Wa g Be7|R BE § of2o s A HEHS| =R
F& 500 mL= 23 0ColA 108 zF w3k, NBS 7.35 g(40.78 mmol)S H7}etar Ao A aFF F<b uyksl
o, WbSo] AT TFHF AR FEIT. FU15S NgS0,E AxE A7 DPU 3 AR gulE AAS
% Ay}l FAZ AU &viE sl Ay AEnEady ZAglos 35 10-2 5.7 g(11.97 mmol, 80.9%)= I
o}

33t E 779 AX

3}stE 10-2 5.0 g(17.4 mmol), ©YWZE[b,d]E] 2 #-4-LdH 29 %*H(dibenzolb,d]thiophen—4-ylboronic acid) 5.2
2(20.88 mmol), Pd(PPhs), 0.8 g(0.7 mmol), 2M K,CO; =& 20 mL, EF< 100 mL, &2 50 mLE Ei1 124

b #FF wnkstt, SR E Ao Fa FAR FESTh. MgS0,2 dEsta et SRSt Ay REste] ssHE
77 4.3 g(10.48 mmol, 60 %)< A AUT}.
MS/FAB found 580, calculated 579.71

[Alze 11]35}8k& 53¢] A=

SO Ty

11-2

SHstE 11-19] Ax

oAl Z (b, d]Fe-4-d B 2Y A (dibenzo[b,d] furan-4-ylboronic  acid)  10g(43.84mmol), EHEERUE
8.85g(43.84mmol), 2M Na2003 & 70ml, EF< 200ml, oE2 70ml = A3 FF wrkstgeh. 5A17F & A
S0 8 WW7telal EAR FEe SHTFE AT, Ak mfadlge s Axsta 7y SRSt AHEE
ste] e 11-1 10g(32.74mmol, 74.68%) < AUTt.

SHHE 11-29] A=
3}gE 11-1 10g(32.74mmol )2 Eglo|E X ~ulo]E(triethylphosphite) 100ml ©] 4131 150C=E 7A1ZF w3
o, Lo Wzkstn 7het 2R3, EAR AAA st SFE 11-2 7¢(25.60mmol, 78.19%) & Ar}).

3}8tE 539 Az

NaH(60% in mineral oil) 3.3 ¢(83.90 mmol)E DMF 10 mLol| FXA AT, 33E 11-2 18.3 g(67.12 mmol)S
DMF 60 mLoll 391 & 7] wkgdol A7k, 1A =04 wRkAIFH Y. 2-F 224, 6-vadZrd
(2-chloro-4,6-diphenylpyrimidine) 10g (67.12mmol)& DMF 60 mLel ¢l & A7) Hl-&oho) %7}6‘}@‘4 47k

R

bl [e]
T AEAA WA F FHSF 40nLE JFakoih. MR FEIAL TS NaCl F8es HojE & 74
MgSO, &= 7AZ=sta 7+t ZHA oL, A" gzueaws 2 AAste] 33% 53 5.4 g(14.0mmol, 21 $)& 4
).

MS/FAB found 504, calculated 503.62
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[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]
[0308]

[0309]

[0310]

SIHSd 10-2012-0012431

SHHE 12-19] A=

oyl Z[b,d]E] o 3-4-U B FY2F(dibenzo[b,d]thiophen-4-ylboronic acid) 10g(43.84mmol), HEXY
8.85g(43.84mmol), 2M Na2003 484 70ml, ZF<l 200ml, o&r-L 70ml & 43l 3F wwatgith. 54
S0 8 WW7telal EAR FEe SHTFE AT, Ak mfadlge s Axsta 7y SRSt AHEE
3te] 33E 12-1 10g(32.74mmol, 74.68%) & AUt}

[t

E 12-29] Alx

3}FHE 12-1 10g(32.74mmol ) S E g oY ¥ ~5}o| E(triethylphosphite) 100ml o 43 150C = 7A17F wHkskg)
o, oz WZstal g SHSIAT. AR AAA st 33E 12-2 7g(25.60mmol, 78.19%) S AUTE.

313HE 12-39] A%

NaH(60% in mineral oil) 3.3 g(83.90 mmol)S DMF 10 mLol| 3|AA1AT}t. 3gE 12-2 18.3 g(67.12 mmol)S
DMF 60 mLoll ¢ 3 A7) wkgdlo] Hrpaldul. 1A7FEeE A2old wwA Y. 2 4-vF2298ud 10g
(67.12mmo1)-& DMF 60 mLol|l =<1 5 7] Wkg-do HIFSFATE. 4A1 76 Aol A A7l & S/ 4OmLE
7balith, MC2 F&38ta SF59 NaCl F8&Ho 2 HojF: & F4 MgS0,2 AZFsta Y S/FA7 v, %

g g2uEafyz At 88E 12-3 5.4 g(14.0mmol, 21 %)& AUr}.

3lelE 549 AX

3}etE 12-3 5.2 g(13.58 mmol), 3}&E 8-2 6.2 g(16.30 mmol), Pd(PPhs), 784 mg(0.67 mmol), 2M Na,CO; 5=

4o 70 pL, oEFE 50 mL¥ EF4 200 mLE Wi 120CE 12A7F50t 35 wulA AT, Jeo=z A3 T |
2 FE3la FF59 NaCl 8007 HolF T FAZ A ZdAste] 313E 54 6.4 g(69 %)= AAr}.

=

MS/FAB found 686, calculated 685.91

[Alze] 13]13}8+& 58] A=

O
O

B(OH), Y

\
=z

3} & 589 A%

-2 2-4,6-t]dd 9 v d(2-chloro-4,6-diphenylpyrimidine) 2.7 g(10.11 mmol), 33E 13-1 5 g(10.11
mmol), Pd(PPhs;), 584 mg(0.50 mmol), K,COs(2M) 15 mL % EtOH 15 mLS EF< 30 mLol] =o]aL, 120 CeollA
ZFAAIFH Y. 3AIZE FQF wdkek & dbgo] FAEW FHFZE AojFa oA HolER FEI Y. H71%5
MgSO, 2 AZ=AZ $ 31 SV §vlE AAS, APaZvEad IR At QGLD 58 5 g(72%)E

At

MS/FAB found 681, calculated 680.84
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[0311]

[0312]
[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

SIHSd 10-2012-0012431

[Azd 14]33HE 649 A=z

OB e - e — R

1441 14-2

— .(om_>£

SIS 14-19] A%

1 L 27-RBF o] vyl Z[b,d]FH-4-<d B 292 (dibenzol[b,d]furan-4-ylboronic acid) 45g (0.2Imol), 1-H 2%
-2-4yE=ZHA 39¢(0.19mol), Pd(PPhs), 11.1g(0.0096mol), K,CO5(2M)290mL, &2 290mL,¥3l, EF<1 580mL
g #ks & 120°C§ ZFEAIZIY, 4AIZE agksin), gkSo] EUW SRHTE HoFal FAR FE3 F 7713
MgSO, = AXAIZ & 3 7|2 &ulE AAg & A= At S5tE 14-1 47g (85%)E LTt

of\
o

st 14-29] A=

1L two neck RBF o 3132 14-1 47g (0.16mol), Eg|f|@ X ~T0]E 600nL, 1,2-tJZ2 244 300nLS H 7}
% 150°c; 7Fa A 71, 12%1% Rkst), Qkgo] U SulE SRS, SHTE HoFa AR FE% H

F715E MgSO,2 AZRAZ & 3)d SA7|2 §ulE AAS & A92 GAste] 3383 14-2 39g 819)E 4
=
335 14-39] A%

1L 29-neck RBF | 33+ 14-2 15g (0.058mol), 1,3-T]EZEulAl 82g(0.349mol), Cul 5.5g(2.91mmol),
KsPO, 25g(0.11mol), olg@tho]obrl 4mL(0.058mol), &F<1 500mLE H71e & 75CE 7FEA 7T, 12417F &

gk, mkgo] v FEste], Cug Al7Astal, SR HoFil FAR #5385 #715S MgS0,= A2
5 3 SR s AAS F AHE AAste] dgte 14-3 17.1g (71105 43U
s3E 14-49] A=

1L RBFol 3}etE 14-3 17g (0.041mol)E Y1 HF Az A7

H AXJFAE LT THF 300mlE 7}k
-78CE YZANZIth, n-Buli(2,5M) 24.7ml (0.061mol)S HH3] H73k 5 A7 BoF A2S FA3F wyk
o, -78TCelA B(i-pro)3 14.2mL (0.061mmol)& 7k F 12A13F wpkstch, wbgo] FAFWIM HCIS 7}
H10% H SHFE AT FAR FE3 F F715E MegS0,2 AxAZ & A Sdv|2 &uE A A
A9 AAse] 3L 14-4 13.8g (90%)E AAT}.

33E 649 Ax

500mL  27--RBF o] 2-BRREg#AdA 7.2g (23.44mmol), 3IFFE  14-4 13.2g(35.16mmol), Pd(oAc)?2
790mg(3.51mmol), P(t-Bu)3 4.7mL(7.03mmol), KsPO, (2M) 46mL(93.76mmol)23L, o€+ 46ml, EF 4 200mL=
A7k & 120C 8 ZFGA7ITE. 24)7F wEkshg, whSo] Eupd ZR4aE MolFu AR 2E3 § )2 S
MgSO, 2 AZAR F 3)A Fr2 §uS A% T Add HAste] 31eHE 64 5.82 (44%)F AUt}

%oxl ot r; o

olN <

MS/FAB found 560, calculated 559.65
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[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

SIHSd 10-2012-0012431

33t 16-19] A=

500mL S ®lE ZEk2=3e| Carbazole (30g, 0.18mol), 1,4-dibromobenzene (85g, 0.36mol), Cul (34g,
0.18mol), K;P0, (114g, 0.54mol), Toluene(1200ml)S Y& Z 120C 10%z+ ¥kl ct. g

Ethylenediamine (24ml, 0.36mol)< Y& 3 120C 12417 wwkslgde). wh$ F7A 3 Ethyl AcetateE AFR3}
o] & 3 H Columndle] 3gES A=), o] 33E(13g, 0.04mol)S F4 A9 1000ml & vig S8t~
o g@ar oJ7)e] #A %3 THF (200ml) ol §i7}§} 3 Axdtolq wwretAA -78C oA n-BuLi (20ml, 2.25M
solution in hexane) & 3] ¥olF=qu). -78C oA 1A+ wgkslar, -78C Al B(OMe)s(6.7ml,0.06mol)

S HH3I v F ’}J’%Oi 225 &9 12417 W, Wk T T Ethyl Acetate® AME3l] F& 3
H 7 55 MegSO,= Axstar, 718 F et dtelld &ulE AAFE 5, Columnshe] 214 A9l Hek= 16-1

(8.5g, 73%0)E LUt
332 669 AZ

3}t & 15-1 (6.4g, 0.02mol )<l 2-chloro—4,6-diphenylpyrimidine (5.0g, 0.02mol),
Pd(PPhs),(1.0g,0.0009mol), 2M NayCO3(100ml), Toluene(200ml), EtOH(70ml)S 2 ¥ 120CoNA 12A]7Fs<t
WRksEITE. 1S FZ2 $ Ethyl Acetate® AM&3ste] & 3 H f7] T& MgS0,= H=xsta, A T

oM &wiE AAZ F, DNF AZ2Asto] s}eh= 66 (3.7g, 41%)& LAt

2

i
o
ol

MS/FAB found 474, calculated 473.57

[AZe] 16] 3= 789 A=

sm—> N,—> Ns
Foadr e tay

SIEHE 16-19] A=

2,8-dibromodibenzol[b,d]thiophene 20g (0.12 mol) ¥} carbazole 82g (2eq) ¥ Cul 11.4g (0.5eq) I KiPO,
76.1g (Bea) = WFEist Ao E97lE wkErh. 2 %ol Toluene 0.IM & @il 80TelA
SF RS 80Tl 2%7F g o™ ethylenediamine 8mL (leq) = ¥l 120TolA 12 A|Z+E<r g7 nwtk
shelth. w8 F4 % NHCl(ag) & 100mL ¥3l CUE AASIATH. #7155 EA & HO & ol&3te 55 ¥
MgS0, 71z F715S AASHAL. olFA & {715 AHoR Eyste IFE 16-1 36g (70%
vield)& 4uct.

sP3tE 789 Ax

89 16-1 13.8g (0.03m0l) ¥} 9,9-dimethyl-9H-f luoren-2-ylboronic acid 11.5g (1.5eq) ¥ PdCl.(PPhy),
2.3g (1.5eq) 3} 2.5M NayCO; 15.4g ¥} Aliquat336 SmL 2} Toluene 160mL , EtOH 80 mL, H,0 73mL & ¥ 32 110
TollA 3AIF 30&&<SE g wksigiet. whg $4 5 EA ¢ SRTE ol&sto] FE3 F MNgS0, xdta

CHCIzol =994 silica filteration APt F715S B2 T 3d FHVE o] &3t uAE AT},

o
N

(3
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[0337]

[0338]

[0339]
[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

[0348]
[0349]

[0350]

[0351]

[0352]

Z2IHE3S 10-2012-0012431
AAE TAES DIFE o] &3te] AMAAE & A 1A silica filteration I8P, thA F715S A=
W5 o] gate] A A T FAS THFZ A24 st 3% 78 8g (49 % yield) S AArt.
MS/FAB found 542, calculated 541.70
[AZzo 17] 2}3HE 959] A=
g
cl " H i
: o SO Sy W
171 17-2 ©/LI)\© 95

335 17-19 AZ

1000mL S wvle Zg~Fo| 2-bromo-9,9-dimethyl-9H-fluorene (50g, 0.183mol), 2-chloroaniline (57ml,
0.549mol), Pd(OAc),, (1.6g, 0.007mol), NaO-t-Bu (44g, 0.458mol), Toluene(500ml), P(t-Bu)s (7.2ml,
0.0146mol)S 3 120C 12413F wwkeldnt, ¥k F724 F Bthyl AcetateE AMRete] & 3 ¥ 7] &

L 3
MgSO, & 7=sta, o3 & A9t shollA EuE AAZ &, ColumeZ A 314, 35tE 17-1 (32g, 55 %)
S A

FE 17-29] Ax

L

o
)

E 17-1 (32g, 0.Imol), Pd(0OAc),, (1.1g, 0.005mol), di-tert-butylmethylphosphine.HBF, (2.48g,
0.01mol), KyCOs3 (42g, 0.30mol), DMA(550ml)S Y& & 200C 12A17F nwkeFSIt). Wk 574 & Ethyl Acetate
& 288l & 3 H f7] S8 MgS0, = Axsa, A ¢t sl A &S AAZ T, Columo=E 3}
SHE 17-2 (l4g, 47 %) < LA

s34 059 Az

3}eE 17-2 (5g, 17.64mmol), 2-Chloro-4,6-diphenyltriazine (5.6g, 21.17mmol)S DMF (100ml)ol *=3it}.
Nall (1.05g, 26.46mmol)S 3] YEATE. Ad2olAl 1241 wuksiltt. S/HFE Y31 IAE ¢
o #3givk. Al Eelste] shehE 95 (3.9g, 42.96%) = AUTH.

MS/FAB found 514, calculated 514.62

i
ot
o
o

[Alze] 18]3}eHE 969 A=

MOHE

.
é@«

335 18-19 AX

500mL < vle ZEA30 3EE 17-2 (32g, 0.1lmol), 1-bromo-4-iodobenzene (95.8g, 0.339mol), Cul
(13g, 0.068mol), KsP0,(86.3g,0.41mol), Toluene(700ml)S ¥L F 80TCoA 1087+ myksdcy. 18]t

Ethylenediamine (18.3ml, 0.27mol)<S EL ¥ 140TCol|A 12A17F uwkslic). ¥bS £Z2 3 Ethyl AcetateZE

Abg3le] 2 3 5 Columndle] PEvh. o] 3}3HE(46g, 0.10mol)S F= 72l 2000ml T wbeh kx4

AZ3 THF (800ml)E E& & Ao A] uwkahHA] -78C oA n-Buli (63ml, 2.25M solution in hexane)

S HH3 golFAT}k. -78T oA 143t wukatar, -78C oA B(0-iPr)s;(48ml,0.21mol)& HH3) W& 3 4

207 2EE &7 1247F W&ty WS F7Z & Ethyl AcetateE Ab&3le] 3= & FH F7] =& MgS0,=
il

AAste] BA 1A, 313E 18-1 (32.8g, 78%)= AT}

3EHE 18-1 (32.8g, 0.08mol), 2-chloro—4,6-diphenyl-1,3,5-triazine (26.1g,0.098mol),
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[0353]

[0354]

[0355]

[0356]
[0357]
[0358]
[0359]
[0360]

[0361]

[0362]

[0363]
[0364]
[0365]
[0366]
[0367]
[0368]

[0369]

[0370]

[0371]

SIHEd 10-2012-0012431

oA 12A17F wnketGith. WhE A - Ethyl Acetate® AMEslY] F& @ FH #7] S NgS0.E
2 5 #As sl SvlE AAT 5, AAAoR 96 (12g, 30%) & LU

Pd(PPh;)4(4.7g,0.004mol), K,C03(33.7g,0.244mol), Toluene(410ml), EtOH(100ml), H,0(120ml)S ¥ ¥ 120C
z35}

1, A
MS/FAB found 591, calculated 590.71

[2A]d1] & 2 W& f7] &7 3dES ©]-8F OLED 23t AZ

ool g A8E o] &3 729 OLED &xHE AFEedtt. 4, OLEDE Zel=(Hd-m9dAF AxR)Z2HH
WAS 110 42(15Q/01) <, EYFZ2AH, ofAE, dee, STHTE APz 218319 25
14E& AAg F, o] A Edgd Yo Byt T ALESIQITt. vt o® My F3 Ao 7|d Y9 110
FS A& 5 Wy =28 e Aol N1,N1'-(biphenyl-4,4'-diyl)bis(N1-(naphthalen-2-y1)-N4 N4-
diphenylbenzene-1,4-diamine)& Y3 W Ul HFE7} 10-6 torro] =@ wi7bx] w7|A1z1 &, A 5
A7kste] FHAIA IT0 712 9ol 120nm FAS BFFASTES TSI, ololA, AF F3 v 9 o
Aol N4,N4,N4' N4'-tetra(biphenyl-4-yl)biphenyl-4,4'-diamineS 2, Ao AFZ <lrtete] Z=UA A
AZ Aol 20om FAS AFTALETE FERAUY. FTFAT A5, 2 Sl g

o

i

=

L

2

N2
X,
o

1
o

of

N
ojN
3
ol
2
q -
A
10
0
X,
>,
N

H

AT

TS e Zo] FAAHY. F FF FHl Y 3% Ao TAEZA SRHE 53E Yi, E g A=
EREZA IFE 1S 474 92 5, 7 EFS U8 52 FTUAA 20 9TF vTeR =3 FoEA A
ATHLT o 40nm FAC FFES FERATE. ool AV IFF ol WA HAEFoEMN &dF Aol 2-
(4-(9,10-di (naphthalen-2-y1)anthracen-2-yl)phenyl )-1-phenyl-1H-benzo[d]imidazoles Yil, T tT}E Ao
= #F FA=dolE(Lithium quinolate)E 747 Y& &, F 248 & £52 TUAA 30UA 10%rsFo2
=33 o7 30me HAA AEES ZZect. olojM HA FUFor #F FHEdolE(Lithium quinolat
e)E 1WA 2m FA=E & 5, o g S E ol&dto] Al 555 150me] F7AZ 238t OLED 4
A= AT, AR HE Z 3EELS 10-6 torr StollA g 53 AA|sle] ARSI

S AT, 4,07 ALeA 3.0m/en’ o AFIF SEom | 2038cd/m 9] HAubgo] Bl HIT},
[AAd2] £ @ 2 {7]333FES ©]-8-3 OLED &4 A2}

WYARZA BAEE SFFE 542 ALEF A ol AN} BAT PO OLEDAAE A DT,

A

2 A, 3.6V AgtelM 2.0mA/em” o) AFIF SO, 1035cd/m 9] S o] el w A},

[AA]el3] £ HHd wE §7LF3FES o] 83 OLED &%} A|Z

BRARRA F2EE S 599 A4 A ol AN 1T FA WO 0LEDAAE AT,
oA, 3.7 Aol 1.56mA/en” o) AFIF EHOw, 1020cd/m o) Aol Selw ek, 15000nite] %
ol A whgo] 90%2 "ojA=d A AIZHE 404170l T,

AA4] £ Exol] mE {7 EFRHES o] &F OLED 22t A2

BFAREA FAENE FFE 62 AHEF A 9ldle AN FAF WHo R 0LEDaAE A4,

A

oA, 3.7V AgkelA 1.91mA/en” o XF7F EFom, 1105cd/m 9] HAPEgo] Shelw o},

[4A]6l5] & @wo] ute §712FSFEL o8 OLED 2% A%

WP R FAENE FFE 632 ALF A ol Al FAF WEOR LEDAAE AZEAT.
A, 3.0V AgelA 1omd/em © AFIF EHOH | 1070cd/m e HAo] Bl r).

[4Acl6] & Wyl nte §7]UFSFES o] &7 OLED 24 Az

DFAREA T2Edde IFE 633 IHE 485 T
3 A3 Wy o® OLEDAAE A&t

4

==

of\

T A ZARER ARERE A 9ol Al

o AT, 3.0V ALelA 1.73mA/en o] AFIF EH oM, 760cd/m’e] Aol ST, 15000nite] %
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[0372]
[0373]
[0374]
[0375]

[0376]

[0377]

[0378]
[0379]
[0380]
[0381]
[0382]
[0383]

[0384]

[0385]

[0386]

[0387]
[0388]
[0389]
[0390]
[0391]
[0392]
[0393]
[0394]
[0395]
[0396]

[0397]

[0398]

[0399]

[0400]

SIHES 10-2012-0012431
olA wgel 90%= oA =t A7l AIREE 3543k RlTt
[AA67] & 2ol ute 471 LBSAEL o] 4T OLED 27 A%
VPR TAEE HUE 662 ALEH A ol WA 13 A PP O OLEDAAE A2kt
oA, 3.4V ASkelA 2.3m0/em o AFIF EHOM, 1220cd/m’e] A o] FHelw et
[AAdl8] 2 2o uE 72 FSAES o 43 OLED 27 AF

8 2 golt AAd1T FAF RO OEDAAE A%t

A

ol

AR RRA TAECE 89E 665 A

-

o A, 4.0V Aol 3.omA/en’ o AEIF BZow. 1760cd/me] =Aurzo] sOlFATh. 15000nite] %=
oA WkFo] 90%=2 HolX=dH A-™ AJIF 32A]3F0|SlH.

[AA]e9] B dHo] ulE {7 LF3ES o]83 OLED &% AF

WYAREN BAEE ST 718 ST R dolE AAeI% FUW PUOE OLEDAAE AL,

S AT, 4.1V ALA 2,200 en’ @ AR S o 1030cd/m 2] 5 Aukgo] Bholw|gu}.

[2A1e10] 2 &g mE f7¢gsgES o83 OLED 24 AF
LAANGRA Z2Eod= heke 775 AR 2 fel= A1y A3 o R OLEDAARE AlAsAt.

2 Az, 3.7V Akl A 2.08mA e o) AEIF B o 1020cd/m 9] =Aurato] sholw ).

[AA]e11] & 2o e F7|LF3EES ©]-83 OLED &2 A%

WHAREA EAEd: SR 787 HYE 482 2L FEZ I AA SAEZ S A Gole Al
7 FUg WhHo R OLEDAANE AlZslsitt.

I AT}, 4.3V At A 1.6mA/cn’ ©] ﬁ%ﬂ-gﬁgﬁ,gmam%léﬁ%%ﬂ el ). 15000nite] 3 o
A ko] 90%= HojAl=d A# AI7FS 33A]7Fo] ST,

[AA]e12] £ 2] 2 7] LF33ES )83 OLED &4 A2}
TAANERA Z2Eod= hehe 945 AR 2 flol= A1y} A3 o R OLEDAARE Al#Hshit.
2 A 3.8V AolA 1.92mA/en o] AEIF Eon], 1060cd/m el ko] shelw| Qi)
[AA]e13] & @go) wE F7]LG3}FES o]83F OLED 24+ AF}
&

WYAREN BAEE TR 062 ST R dolE AAeI% FUW PUOE OLEDAAE AL,

1 AR, 3.3V Aol 2.81mA/en ¢ AESF Egown], 1315cd/m o] = Auo] shelw|gir).
[AA]614] £ 2gd] 2 7] LF334ES )83 OLED &4 A2}
WPARLA EAEAE HTE 968 AHET A ol A1 FAT RO OUEDLAE AL

1 A, 2.8V ActolA] 2. 40mA/en ©] HAFE7} S on], 860cd/m e HAurTo] sHolw ).
OLE

[AA]d15] £ do] e §7|EF3UES o] &3 22} A
WAARZA FAEAE HGHE 7% AT A Aol AN FAT UL OEDLAE AL,
2 AR, 3.5V Aol 2. Imd/em ¢ AFsl Eglom. 1018cd/m g =Aurzo] solw ).

(H 1] Feol LFARE 0|83 OLED A A2

AT EA SAEo= (BP[4,4'-N,N'-dicarbazole-biphenyl]& ©|&3ta, Z=FEd = Ir(ppy)3[tris(2-
phenylpyridine)iridium]& AF8-3te] AFAGZ¢ol 30nm F7< &3 = 43 AAFS=E BAlg[H]
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[0401]

[0402]

[0403]

[0404]

[0405]

[0406]

[0407]

[0408]

SHSE3S 10-2012-0012431
2 (2-HE-8-FEZ o) E) (p-aldd = o) E)LFrH(ID)E 10nm FAZ F23 3 Qo= AAd17 FLs
W 0 2 OLEDAAME A 29l ).

2 A, 6.0V AYgolA 5.0mA/cm2e] AF7F 3o, 1183cd/m29] mawkgo] el Tt 15000nit] 3] Eo
A dhgo] 902 Wolx|=d A™ A7 0,547kt

[(Hlad2] £ @4 2 §7|333dES o] 83 OLED &4 AF}+

WA g2 TAEdE 39E 662 AFEStal =RHEC = Ir(ppy)3 [tris(2-phenylpyridine)iridium]S A&
st AFALES el 30nm FA19 %o?% T2 A Qs AAld1 sYe W o R OLEDAAE AlZss]

o AT, 4.6V AN 1.89mA/en’ o AR Eon], 920cd/m’ 0] Aol ST}, 15000nite] %
oA wtfo] 90%E "olXE=dH AY AR 1147k ATH.
3] & g wE {7 LGSFES o] &3 OLED 2% A%

TANERA 52 E] H3He 665 AMgSt =RECE SHHE30S Abgdtel FEHdTelel 30mm F7 €]
BFTE SHG A Lol A1 U Wy o R OLEDAAE Al Fskelct.

\

=
K

I Ad, 4.4V Ao A 2. OmA/cm o] HAF7
o

b E7om, 1120cd/m’e) Aol sHlwich, 15000nite] #%
A Al WP o] 90%2 Wolx =1y A& A7k 8] 7Fo

2 o]t

A7 A dolEE B WYl wE 54 S2ES} tris(4—methyl—2,5—dipheny1pyridine)lridium° =0
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