SEE36] 10-0948965

G (19) 3N =E3] 4 (KR) (45) 331Y 201013039234
c=es5 (11) 5¥H3E  10-0948965
‘ (12) S55355(B) (24) 5294 20104039159

(51) Int. CI.

CO9K 11/06 (2006.01)
(21) =49¥= 10-2007-0107834

(22) &4d= 20073104¥259

A TDA 2007910825
(65) F/MH=E 10-2009-0041999
(43) FMNLA 20093049294

(56) AaY7]=AE=
JP14154993 Ax
JP2003128651 A
JP2003229273 A
#i= Akl ffste] Q18d £d

7 3}

o

(73) E31d#
FH34 shiseln

ANE ‘J‘E}"] =T AYYET 66-1 o]=Eg o}
:L}Eéﬂlzowi
(72) 2=}
uhAl &
A7 AEA S8 T 3004
o) A4
A7 LA %OL? 29% 3tdolutE 126-303
(R A
(74) 92l
FYAEEFHA

)
bt
R

A

g 9 olg TR

7 w22

oz
N
S
o
1>
—

71 sEE ol gt g B} 28

%, n, m, X;, Xo, Ry, Re, Ry 2 Ry

L= =13
N =

= e B oolE THIE f7] wg bl B Aol

)
N
r2
ap

HA

r
A
|
Ol | Ol

1

OF | Ol | of | IC

0z

|4 |08

0x
OH | OH
o
ol | ol

2l
rx
B[l




N

SEE36] 10-0948965

daA
A7) BHA AT nFEF 365-31 A 3ext 7
o9t E 4-101

323
A7) FA FH4s HFolTE 109-1305
Llgopa]

37 894 1ET BUE Evhe FelAlojolst
E 1506-1102

4589

A7) $94 $AT FAF ARk 83184
822 218-601




535379 B
AT8 1
2HA|
AT 2
2 A]
AT 3
2HA|
AT 4
2 A]
ATd 5
2HA|
AT 6

7] st ER mAEE

<shepy 2 <shap4 3> <shab] 4>

SEE36] 10-0948965



SEE36] 10-0948965




SEE36] 10-0948965




SEE36] 10-0948965




AT 7

3] etse EAEE AL SHo

<3}st4 66> <g}stA 67>

<s}eh4] 65>
Q| jo
7o Do
QLT Ca oo O
0 je A 0
4 ~ O

<s}sh4 69>

s=s5

10-0948965



10-0948965

s==4

<3}sh4 76>

<s}sta] 75>

A7 8

<g}sha 79>

<s}sta] 78>

<g}eh4 81>

<s}8t2] 80>

AT 9

A7 ARSI A7) A2 S Abel

w
7ol Al 6

—L-
-

3 WA A 83 F o

o
i

471

2A,

2

A7 10

AT 11

A7) ALAZ A2AT Apo] o]

AoIA,

103l

I

A

q

BH

o oM, &7 227 A=/

@

A 11

~
Ko



10-0948965

s=s3

—_
X o T
An T o =T
S F PETET O Ew W a
G N O T2
oy oF ol S ®o W R
? T o ~ AF = o
— | ] W o No = o of ™o
N om ° e 1 AR o1 T o = J
e = oo T oF N W 2
2 g Efys BT SEsd
= ol %o " WE i 1 m
~ w2 Ux Lo oo
o [5) E.E E lo N
= h ﬁm%m p
~o ' o X o T
Ao] 1r,_|wy| Eo \.M_VH,/ Hro\/v.mﬁ:
= w PP o wAgY
~ - o
4 5 < wp g M T =t @S
— U =y — B el
h) o ) K> o WO o
o e —_ o an = Ao oo
Gl @mﬁ 1 M on Ol N o T = & w
o o b= W > n
B i vEf. NP mEgS
S - o X —
ok o ml.mnw M o n <A
LC ol = o0 M - Zo < S o E
o T = - —
» o wEle vk I=ei
» T o _ZE® ¥ ZEME
°| = gE5r 0% ZE3FE
X M S o 2 g NI
ir N <EEe i . @z 5 8
5 N e S T wELS
ofp gl A+ = =5 No W R e R_wA g =
DS — Lf = E Mo — { =
N X o2y © N S~
= + ¥ AM Mm bws T yw T XE
RK = e 5 oo WO g ﬂJou T =
— 0 L of I
i = W Peambs T owm ® ur
Nd W ﬂuualduﬂo ol Hl La%7ﬂu
- B Frr odald Tl
o ) B F L 2= x& o =
o o ™o — T o Do ew P
=21 o N Ao o
M_mm m_xwxw mﬂrﬁ_oerm_m Emﬂnw ﬂLho 1m|
K z °
5 B EBRT D o Py
< o o < TR o TR
,Zﬂ ol T g0 oy TP LIS TR RN ,AmT m_. o X B
o o o S BT o b S
N HE ~ ,W ,W ~d = Hmn o T L Ao o po EK [ = =
s R PRI N
- U — - ol
X M.O/IL H_rL N HWL ,WE ~ = Lf — Lf ﬂ_AI E 1 ﬂmo ol E,* 3
I i o A 7.modro7vwmdr MO@M e ok
= T
¢ = g NEgw SIS T LI
WL o mm > ap ap o oy XA 17r * g o] < S o
woRR M om R T W N Mo x e
PR H DT BE@D D
S g ) T
=2 S g 2 i
[ wv
[}
(=3
=

kel
pid

ot

7]’751.9__% 7H}1\jE]CﬂO]: -

=
e

A2

p
.

7]
W 7142 74

L=
A

.

L

Fu

3

o

3Lz}

=

2 stux}lst

o] o]

go] g

e
=

i

[0006]
[0007]



[0008]

[0009]

[0010]

[0011]
[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

SEE361 10-0948965

B ool oF3A i ¥ owA /1A At B £ D 2F A% SR 47 2E a4E ATe
Aot
A HETE
w oo A 1egel Wt f7] Wy SgRe ] 8 12 gAhc
sty 1>
1
m
A7) AAA, Ry, R R R RE AR SRHOR, Sa , a5

, X8 e vX3kE C-Cd 7], X & A
:L

CCodSAI7], X3 e HAEE G-CoAlel S 2dZ 7], A e HXEE GGyl HEAlE2Y47], A
3 = ¥ AE CCpolE7], XF = B x3E C-CodllElZold 7], NZ)(Z,) TE -Si(Z:)(Z,)(Zs) o)L,
B Iy, Ly, Ls, Ly R Ise AR FHAORE, $4, X3 e HXEE G-CgAr], A e v A3 G-
CooobE 7], A# = HAZE GCy3lHlEold 7], A8 e HASE CGCoAtol 2 2¢Z7] e X3 e H

A3E CCodlEl ZALe] S 2dA7]0)al, A7) Ry E RE AR SHdo=z ZAstd dAl ugje} T2 24
FrHHo R AZ2E F Jom; 7] K B X CZ)(Zy), N(Zs), Si(Ze)(Zw), 0, S, SO, Se, B Se0.,0]aL
7V Zs, Iz, Is, Ty B I AR FHAHOZ Fi, AF EE HXZFE -CEZ7] B X3 e H[X3E
CoCsootB7101aL, A7) Zs B 72 AEA o=z FFAF el o] A= A4,

A7l n F om AR 5PAOE 0 e 19 Ggolv, A7) nol 1 9 Aol m HEEA] 1o]W;

&, 719 R, Ry, Ry BRZF A4H2E gl A= A9l R

A7) E e ®ogE dAE o]F7] ffste], ¥ wHe] Al2ejg, A1AS; A2dSs 8 ) AdS
7] A2 Abelel Aol @ Fo] frlue ZFH: A7) F 2ARAM, A7) frlwel dEdh wheh 2 &
7] g e ¥9ele 7] Iy 2AE et

z 7
+ EEe mEs 8ot 12 BANE sheS oldeti w2 B 58 % w2 W RS e /7] 2d
27 e 5l

FPAE QL S
13 Tl wet 2o gAls] dshr® g

& f7] W Aol ST SFEele: vz wEAl 8
W, AE WA §7] @336l 4EA 23, A% FYF 2 xd_a o

H =)
5 71 0% 248 TASE o= Folt BE Agd £ Atk

_10_



[0019]

[0020]

[0021]
[0022]

[0023]

[0024]

SES36] 10-0948965

ool A 1Hgel Wae 47 23 39EL, a7 H9H4 1= mAR:

<4 1>

m

F71 Al A Ry, Ry, Ry 2 RiE A2 5HHOZ, F4
=
=

C =
CCo& =271, A E= HAZE GGl S22 7], A T vAIdE CGCosllElZAol 2284 7], A

3t m HA3E CeCyobE7], X3 T vASE CGCodlBl2okd 7], -N(Z)(Z,) TE -Si(Z)(Z)(Zs)o]aL,
B Iy, Ly, Ls, Ly R Ise AR FHAORE, $4, XF B HXEE CG-CEAr], A e HA3E G-
Cxoobd 7], A8 T v 28E CCoallHlZold 7], X Ee HXZE CCAlol 2 2L 7] B X3 T 1|
A8 CCrallHl2ZAL] SR YA 7|0laL, 7] Ry 2 R A2 YA, on AFE] gle wlal 1z¢) &
FAg N g8 Frhgor AZAEe §3E e (fused ring) Ei= BFHE 12l (unfused ring)E AT 4
Ao A7 Xi 2 X C(Ze)(Z), N(Zs), Si(Ze)(Z), 0, S, S0, Se, = Se0.0lal, 371 Zs, Zr, Zs, Zg 2
7o AE EPdoz, 2 23 £ vX3E (-2 A7) e X8 T2 v X85 C-Cypold 7)o, A7)

Zs D ;e AEHoz FHAF 8 Az AAAM; 47 0 2 0 AR

7] nel 1 A5 me WEA 1wl W, A7 Ry, R, Ry % RIF 247 Fael A9t A9@ A7)

et 12 BAHE SRS 47 BF A4 F ARG A24F Afele] AAH 23

etk ] Sk 19 SRS f7) WA Ldel U1, 53 wAE, ATFUS EE ABFEE A
2~

E A5 ¥N ol TRE ASZAE ALE

iy
T

A7) ol WES g AaEE 2t UF AFoRA, 2 o) g Alads £9d 4 glew, 7] 2
ojde] iy AAHlES ME ZAe Ee 53 dHE AT —’F Ak, 7] dHRerEY= A7) ofdY] T st
ool a7k N, 0, S B PR o]Fojxl ForRY Aud sy ojdor Astd 1S rhe7iv. 3,
ol FRYAYE arg] AAES %%% SIS 7HTIH, A7) dERA IS RS = Y] A2 e

O|FRAAVIE FANHE AFOR ofFof3l FLOoRFE AuH sh o] dd = Sl

Bop FAHSE, R, Ry, Ry B Ris M2 5HH0R, 52, (2271, g7, 471, ndr], et
971, didr], wEEr], wjsded ], ERALY], of=ddr], feedr], opAuzdbd”], dAved
71, EFeddr], deEFeddr], ddxEFeddr], vaEFeddr], WHdEDY], AdENdr], E
galderdr], dddr], AdAdr], A7), ALddr], FREAEAE7], dedr], dEAdT], HE
], ATl SAbAdY], FHlAET], mRAdr], Eduzddr], fEdr], AT,

“

_11_



[0025]

[0026]

[0027]
[0028]

[0029]

SEE36] 10-0948965

EFeddr], vdEddr], extddr], ZtEnEdr], Udziadr], duxEeddr], geddr], de
471, FEd7], dzomuEdr], FA=ddr], dEEHeHdY], seEolAdr], A=AV, AHEEY], v
gEd7],  olmuEYdrl, SAEEY],  HelEdr], EforEdr],  HEZEWY,  SAHoER7,

Seleigy], AegALs), seegds], S@497), EebEu s (thianthrenyl), Abo|22HE7), Afo] 2=
A7), SAEdY], Eengy], AeEadnds), ougEands], Ay, sseAd], maz)
d7], UG Coob)obmer], Eal(CrCyote) A ] B o5 FrEAR o)fojd womiy dum 4

Ak, E gAAed glojA, A7) "HEAH goj= AV Udd aFE F sy ol AU HA<&3 ket
e X3y N a5 7 71E Aoldt.
vl E AE, 47 R, R, R B Ree AR 5HACR, 4 Y], tert-FE7], dd7], tert-FEHMA7],
EquadAadddr], EgudAddr], Edddrdr], aEdr], 247], y=zdr], o 1%‘ 2471, g7,
HGEHLY], EF2ddr], 9,9-vrEZFoddy], AdEFeddr], 9,9-gAdEZFodd”], 9,9-tyue
S9fF9-AetE e d ], 9,9-Udd-94-9-AtEFeddr], 9,9 -2y gulo|ZZo#d7], 6,6,12,12-HEg
WE-Qld=[1,2-pl FF 22 d 7], N-dd7t2rEH 7], N-odrt2nEd 7], 7t2nEd 7], dazFfadr], o
Wl zE o wdr], olu|t}Ee 7], A=A, A= d], s doln ], ol dofn) 7],
(tert-Feuld)oln 7], (EL)(FD)otr 7], fYEFeddolv=7], f-p-Edojnr] & o]E9 H=

Az o)Folzl womRE Aud 4 9

A sAE, A7 X 2 X7 AR 59802 CHy, C(CHy)z, C(Cells)z, C(Cells) (p-CHaCelly) , , Si(CHy)s,
Si(Cell5)2, N-CH,CHs;, N-Cells, N, 0, S Hi= S0,¥ = JUvh. B}t GAsHAl 2 dEe d Fddo maw, & 3

Wel f7) W PR o] B 2 U4 ole] FEE A glort oo @gEE A ohh:

<s}ehy 2> <s}eh4 3> <s}eh4 4>

_12_



[0030]

[0031]
[0032]

[0033]
[0034]

[0035]

<5514 5>

<z}eh2] 8>

<gfstA 11>

<5514 6>

<z}ska 9>

Pl

&
5
&
o
5
%
<

()

<gfsta 12>

<s}st4] 10>

<514 13>

_13_

[

10-0948965



[0036]

[0037]
[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

<g}stA 14>

<5514 15>

<5814 16>

® (J @
) @
Yo o SR
sNsceioheNoreaviaslseech el
T
)
<z}ska] 17> <z}sha] 18> <z}ska 19>
» O 0
@ @ & 09 0
Sy e 0@0 % ooe
- a 0 RN ,@
< <
<3}skal 20> <3z}skal 21> <3}ska] 22>
> C
o &
@ ooe @@ s gelasliseen ol
2
O )
) )
<3}gha] 23> <g}gha] 24> <3}sha] 25>
C O O
% 0 be
e P "
L0 P oo o ST I
58 &% ° 3g
< ) ole
o e <

_14_

s=s5

10-0948965



[0044]

[0045]

[0046]

[0047]
[0048]

[0049]

<g}st4 26>

<514 27>

<5514 28>

_15_

s=s5

10-0948965



SEE36] 10-0948965

<shary 37>

36>

42

<g}sta 35>

[0050]

Qe
?igo

o?to

OO @ 00

[0051]

<g}st4 40>

<g}sh4 39>

O

(|

&,

a%aY

< @,
OOO“O’OO

O
¥
0

-0 @ O

[0053]

<3}8}4) 43>

<s}sba] 42>

<gfsta 41>

[0054]

[0055]

_16_



[0056]

[0057]

[0058]

[0059]
[0060]

[0061]

[0062]

[0063]

<g}sha 44>

<s}sha 50>

O ) ¢
A A
Y oY oYy o
" )
AV oY Ay
& A 5
. e

<s}H4) 53>

<5514 45>

<3}t 51>

<g}sha 54>

<5814] 46>

<g}sta 52>

<3514 56>

_17_

[

10-0948965



[0064]

[0065]
[0066]

[0067]
[0068]

[0069]

[0070]

[0071]

[

10-0948965



[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

<3g}sha] 74>

<g}sha 75>

<s}st4] 76>

s=s5

10-0948965



[0078]

[0079]
[0080]

[0081]
[0082]

[0083]

<g}stA 79>

<shs] 82>

_20_

s=s5

10-0948965



[0084]

[0085]
[0086]

[0087]

[0088]

[0089]

[0090]
[0091]

SEE36] 10-0948965

<382 86> <3}ala] 87> <8154 88>

) ®

Q s

J O.
Q.00 C @
@ ‘OO O@ OQG

< < O 4 2

<3}3t2] 89> <z}ska 90> <3484 91>

m

7] Aol A Ry, Ry, Ry & R A2 Egdon, i 3 wi= H|x3=
CCso&ZA 7], A3 = v 238 C5-Cyrlol &

3 wE HAEE CCotH 7], X3 mE nA3E C-ChallHl 2ok 7], -N(Z)(Z) %2 -Si(Zs)(Z)(Zs) )L,
BN Iy, Lo, L, Ly R e AR SEHOR FA, AF e v G-CodA 7], A e v G
Coob 7], X3 = nx3he C-CoallHl 2ol 7], X3 = u] X398 (-CorlolFnatzly] wi 23 wi= n)
A3HE C—Copdll Hl ZALo] R A 7o) 3, A7) Ry B Ry oln] A= o] Q& WAl 189 FaZ2gd o) F7}
How ARl §3tE e (fused ring) T WG3H 18] (unfused ring) S FA 5 gonl; A X, =

Xor= C(Ze)(Z7), N(Zg), Si(Zg)(Z1y), 0, S, S0,, Se, T+ SeO,0lal, A7 Zs, Z7, Zs, Zo B Z10& AR EHA O
2,52, X3 mE 93 (gAY EE X3 e HX3E CeCpolRrola, A7) Zs 2 7,2 A

o FoAdY o] ME AAEH; o, A7)oA Ry, Ry, Ry D RIF ZHZF 401 Ao A 9] st}



10-0948965

|
EZ2E7]

¥

[0092]

oo
XLJ#IJI
Mo 3 NG
#1%%%_& %HH "
uﬂm_xﬂﬂﬁo? qﬂufd ~ op do 7T T
<0 ~ _i g :.L _io Jﬁ ‘HA_I OW &Ko _Eo :.L
T o oae e Fak & K i I
owouh J.o;u_nma o Mﬂlﬂbﬁu g L =5 A7
Ura,;%a;o - < T 7T A2 a%%m S T AR NT BT
ﬂlﬁk/# B = ol X TLE o Mo 3 Iy ﬂ%_lgi%%
%Ewwﬁm% g T Gl Mi%& T © 9 " a%Eﬂ Eﬁsz\oOt_\/a/zT
—_ o T —~ lo —_ 0 ] i /\.mum\/h/lﬁo
E T G = T T B g0 B g ¥ bo o EWrﬂ&%wu@
EN _ 4 mwg m pe® 2T Do o
TrmL Tk Y T meTT R S = 5 TS Kl
T m - % o OF ol iy %7u Lﬂﬁwrm d & 2 %&AUWMEﬂ
i ow & e N W E® * o o B O Nl u- =T 0w o~ o
:i JlZMH Q.OI _— ae] ooo m. y4,MuFNE‘UIL|
T o NE Ho oK T 4 T o) O X WA T & ) W oo < ~— = <
of o Moy ® w R TR o}ﬂmwéﬂa%%
o = X0 s e = o 5 9 ) .8 Ewm g%
o EETE S WA S 3 143 & Tx< GEEDZLEl
qﬂoﬂ&l.iollﬂo mm_iEHLL N M_,:lh‘_mﬂﬂ.l —— o] = = E‘.ﬂdn_/H)HEAJﬁEO
W r R oa B S o TR T g I R,
v el X7 - F o - w oo - Do 14 ] S Mo & ] ) —_ NS
o N~ %H_z ™ ﬁo;f%or e T &z wrmB,uﬂﬂ@)
TR T owsT Jw o P Bow X Mio%m,wwniiig
owumwoﬂowﬁx N 1 Lt\]ﬁo%% w_odamm ST Amu]a,m\.../mmﬂ
o TR R R E o WN oM - mozﬂAT%Mﬁ.me%m
@ML_L%%iﬂ o O T %HH@ " mu%m_xo e 1E_mwampa.z
o8 T ~—= —_— = 0 o O 0 O \_)CO.IA
%m%%mﬁo L& AR g oxT Hoam # o %%A,%.mua%
~ N Ho E il i No > o o 3 Ay it o o = B S 22
ﬁo_emwm/oﬂw T2 g 0 ® N E ST i 4T aﬂmﬂmu.mMmm
X - al ey = N ol ! ! = - 9 o
m_xmmg/;hovﬂxa. 5F I éa..%%(h g K M FcC %ﬂ_mwmmmy
Z#HJMN_QEEMM S W m° g.emumw_.o,ﬂm.r aodlmw A N..omp N N\%MSWW
Njo X = £3 0 —— s o - =
do M o= 20N 4o M A4 N oo % e ﬁ_s Ho mﬂr Mo g W <= W g = 5 H P
53 _50 JD ﬂ Jﬁ ﬁl ~ .= EECIIR? - y‘mﬂ N — FL | &) — > = 2 U
A= g TER wl = = S < <] w 27 W © LTEvvlp) - .
~ Y —~ e o BN X o = Og F — W _Commw_ ﬂ
x ML o ® & F s Sowlbg i TR TS o PlT S e A
@o_xiﬂ%z U ~ = om T g %%?1% % = o OL4,ow#cwr {_ o
T e 3 £ S =R wr % o O o) W e 28 = S “ Hq
- ﬁoix._oﬂe o WL W= N Xy = = oo ﬂ4e%.1ﬂ oN\\
No ™ o % N = o o WE T Mo N m — S o Moy - 2 £ MH\ )
l?ﬁ%.ﬂ% B X ST T ho Mool s T LR E.Anpm% A
o3 B hE G- 5E 7 g;ﬂoﬂ%ma@wﬁ o B o Lo E 2T 223 .
dr]7ﬁ_zoﬂvﬂ N _ - : . —~ .1numlw s,_o
Miow%ﬂxmu% uﬂmé%? X w_mﬂ%ﬂ%w ﬂm”% %% oy ¢ N MWmLmlmw%m . B
X ! N - [ I~y - o o N K 1rlOO(\ B
= M%Hgﬂ%mé PN A - zwzom J;ow@mAuo il
,}mﬂlixmﬂ ally jiN o TS o - Booom - gl o) S 53
o o S N R %@ﬂémgL% o ﬂéz,omwmm%
X M _zoo#e 3 WﬂoA " in“%ﬂ_ﬂ( Jm_sa ma m.odﬂ%l ﬂﬁﬂwEm%ﬂJMm
i . o - 2 lﬂﬂ%ﬂ Wy X %o Mo Bn ?ih/hAr
Mo e o & Now o B o S =2 B o [Een = B o S © oz
o B R 7 P FR woom ufﬂ% s T & L o ow A s EpP -
RO o N R B Llr.mOE_ﬁ do X le_l;oL EdﬁlPA.\)_ .
pealiny ~ ) T =0 <0 X = — o — o oy < g AN
e %?ﬁr% § ) O_EETOL N AX T = 2o o WﬁMﬂ@Eﬂ% ~
Ao NI oy 5w IH ] w 7 it ,..l,.o% o= S o T R No zZx EScy 5
do T wm No =0 B s < L2 S o 3 mal%eafoﬂP?
xETE o] X o ol o 7,_#{7& ) :.LZO:; ol ‘WHWEM ZT@MM..m.ﬁ,LmDULN
oo T B ;b@rr = 7o = o] o ny M o= @ X o WL B o
o o’ T o ‘_,mﬂ m o# 0 = o.f 3. —_— QA o 0 ﬁ.a m % R\©\ﬁ
! ‘Ql ﬂ — R Z_V ﬂﬂ m i Lf B ﬁo 4y ﬂ D ~X w2 ﬁﬂi ” —_ ﬁu\.onw.n
= = w oo N ¥ %ﬂ%]GQWEWﬂnA I3
g < AR — 82 278 g /
= — 7T ok %o » X e 5 «| el
=2 <t ,AA..]a D_ll
o = 7nEE4Dmxa
(=] e =y DA/\/\E.E
=2 S X —
(=) [ o~
= g N _
S x =
g 2
=

- 22 -

[0100]



10-0948965

7A17F 10000A S %3}

s=s5

100A A 1000Ad 4 Sth.

A

.

St

o

PEDOT/PSS

A= oF 100A WA 10000A, HFEHZ

o] FA7} 100A =]l

PANT/DBSA

=
o

[0101]
[0102]
[0103]

o

oF
i

Gol
N

)

1o
o

_—

=
jaze)

X
s

No

23
el
o
Y
o)

ol

oy

o]
W

o

<!

X
o))

iy
No
o
Ho

rvzel

X

<0

[0104]

4], N N'-B]2=E-m" 2 d)-N N -t 3l d-[1,1-0] 3l d ] -4, 4" -] o}

A

Ly
a

[e]

T

o =ik

o

all-1-2)-N,N'-tjsd ## e ( a-NPD)

=
=

3 E]

glnjd 7=t

3z
=

=
=

(TPD), N,N'-™HJ (4}

u

o
No

=
T

o]
=4

100A WA 600A

A=

[0105]

=

o
L

Fu

3

o

1}

=

& A A

&

=

) B ALE

=
=
37

of W, a4 1¢]

A AR S oA, BA EHE Amsh @7 g 5 v

=W, Alg3(tris(8-
, IDE105 ¥ 3}okAu}
S E PtOEP, UDCA}Me] RD

=

=

2] (n-1]d 7}}
A7} 1000 A

=

F ek,
T

+ IDE102

pad

-
o
[e))]
=
Zel

o

]

=
h5

3Z

k)

[e))]
=

[}

PVK(
Z A o
b R |

L

-
A
L

-
7] BEAA

24
A

TXE AR 45, o
A

100A WA 300A

=
=

)

bl

200A WA 600A

p
L

Z-Hl9d),
HA
pINCA

st

[¢)

o~
T

SHA

F(IdemitsuAb) ol A 9 7}

s
hydroxy-quinolatealuminium) %= CBP(4,4'-N,N'-t]7}u}
= A

25

59 Ao}
%1-21

sha
— 23 —

=
=

st
o gl vl
Ky
2, 9
ol A

.

ZAE
s A

MQD(N-methylquinacridone), 7} (Coumarine) =4 5% A}
AE3AA &

=

)

oF 50A Wl#] 1000A, H}

2E Awst

<

oF 100A WA 1000A, u}

Ao AN

L

F C545T

(HBL)&

3L

[e)
o

L

Fu

k<]
=
[}
ki3

R

53
7l
Aul

)

S=3E Ir(PPy)3(PPy=2-phenylpyridine),

RD 61 5& A& & At}
(€}

o

o] F7A7F 50A v

=
-

7F 100A #]¥HQ
A

o

=

=

—
[¢]

oL
[e)

=

]

g7

o

=0
|
Fof %
= o

0

)

Skl wet =
0.01 ~ 15 F=5-o|t}.

ehabell A 7-9) 7F
471 BEAA

PVK

1
o] &
CEy
A, BCP

E

[0106]
[0107]
[0108]
[0109]
[0110]
[0112]
[0113]



10-0948965

s=s5

277} Qo

A= 71 2

lao] =A1" 2= 7}

[e)
g Ay =

o] A

o
oz dakeES(EIL)

=

&7 BEAA

[0114]

el
=

[0115]

s

= 7

3

HA %

A5

A AAE o

(Cathode) 2HE %

53} ge

Balq

=g o|E)dFr] 5 (Alg3), TAZ,

Zx

t-Bu

[0116]

TAZ

[0117]

o

AAES

7]

\
77} 1000 A

.AO

200A WA 500A¢Y &

p
L

SHA

245

o 100A WA 1000A, =}

L
i

) ARSEFe) P

[0118]

3

3}

o =
= 3

o] FAZF 100A 7w A

Z(EIL)°]

ARF4

49

A

[0119]

b e,

313

d AREAM TAE oo =dS o

[0

AR} FYPFT o 2=AE LiF, NaCl, CsF, Li20, Ba0

[0120]

beoll et 2]

3

s

RS

5A WA 50A4d &

SRk

ok 1A %] 100A, B}et=

o A

<

7] AAFY

[0121]

1o

[0122]

7] A2 =L MAE(Cathode) 2 AHEE 5

= 2=
= T

=0
o =

(Mg-In), wF2v]E-20g-Ag)

=
H

-2l

Ful -2l 5 (Al-Li), Z4%(Ca), mt1uvls

o}
=4

=5 (AL,

=
T

ol
=

(Mg),

weo) 3

Lo

HAIRE,

S

Aoz oA

*

g 7

oJstell A,

[0123]

22|

N
o)

g el A

‘;;1]'

ol a}o]

Ech

o)

)

)

s

A=

of, B84 22 ¥

Ag &

Ht} lo]

e

o W

[0124]

419 wrg Azl wel 5

©.
S
1>

P

S

[0125]

[e)
84

_

<H

[0126]

Teluens

o

0.0 1 Nag o, Paipph,iLCL,

n-BuLi. BiOMet.
O e e -
? THF

KOH. GHy
Br ﬁ
oivi

S0

o1-2

o1

Ac¢OH

Product o1

o1-4

o1-3

[0127]

_24_



[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

SEE36] 10-0948965

shet= [01-1]9] 3§14 A

N,N-t] & ¥ Eo}u]| =(N,N-Dimethyl formamide ,DMF) 500mL7} E¢]

fluorene) (50g, 0.204mol)E Fatar wntste] wHodck, 7] = TR G3a 7] =AM

Gt38l ZHE (Potassium hydroxide) (57.23g, 1.02mol)E F<43} , Hdolo] Qr}o]

=(Methyliodide)(50.9uL, 0.81mol)E& Fdstar AA3| 2oz EHehiae 225 &9 HL%% RPN L 1=

A7) dhgo] FRHW A7) ZHEAIE dewo] EoldE F&(ice bath)ol A3 vt A7) Eekxae|
= =

ZgtaTo] 2-B 2R ZF 9 dl(2-Bromo
[e]

32
£ o
o,
2
=z

M- =8NS HAAF] 7telHA vk AAES FIA7)aL o HolAH o] ER 2~33] W3l f7]
= wEssit. 2YE fUIso2REH R }zﬂl“ulolE(MgSOA VS Agste] RS AAS e 3 =
73 5 A A=2vtEaty(dAE Abgete] EghE [01-1]12 ®gskgth. 3EHE [01-1]9]
52.35g(5+8 94%) Lol tt.

3sHE [01-219] A YA

HEZS| =28 400mL7F Eo19E Sefkado] dxA2 33%E [01-1]1(45g, 0.165mol)E T3t wwtslo]
=3 A7) ZgpaAe 5E -78CE W3, A7) 2504 2.5M n-5E & E (n-Buli)(0.198mol, 80mL)S
ga}* o HH3] AHAr}slar 1A7F wwkegiTh e 3 Egve H#o]E(Trimethyl borate) (27.43g,
0.264mol)E Zefxado] Fsta 12A417F FoF mukshHA MA3] Aoz 25E 278 WSS ARG
2ol Z2aEW A7) ZEgtaTe B 200mLE 9 A wwtd F fEzadeoen = By §7128 B
]38k 2219 f7)ZFo 2R Y 4 uladFAoEMgS0, VS AHgEte] RS AlAS L FaEFae
F71E5S AU Aoz H7|ES vZFEuE/n-di zrhow AdAsn st Fdetd 3EE [01-
2]1(18.5g, <& 6%)°] Aoy},

shete= [01-3]19] 344 w7

Zetx3d  2-F 2 Z29tEgLF|=(2-Chloroanthraquinone) (15.71g, 64.74mmol), 3}&&E [01-2] (18.5g,
77.69mmol), EHAF Y EH(Sodium carbonate) (9.6g, 90.64mmol), EANA-TFZ2ZH|A(EFALYEAY )T
% (II) (trans-Dichlorobis(triphenylphosphino)palladium(I1)) (0.045g, 0.064mmol) % EF<l 200mLE F<

S 1007 SEE S AV SEeIA 24 AES S90S BF W wusuA wes AYAA
o] FREW Tejsds ALow Wrkeln % S0iLe Fehel 308 Eot mubse] AR A, A

[s} il
AE AAEE Ao Fste] aAE Y. FoAXl BAE ofMESE At F3E [01-3](13.22g, &
51%)< dlch. 'H MR (300 MHz, CDCl;) & : 1.35(s, 3H), 1.56(s, 3H), 7.42-7.50(m, 2H), 7.55-7.68(m,

4H), 7.74-7.84(m, 6H), 7.89-7.95(m, 2H). FAB-MS(m/z) 4000M)

sh3HE [01-4]9] $HA ©hA

HESS| =R 5e 200n7F 5013l ekl A7 S 01-1 (21.52g, 79.1mmol)= FAshal nNHA|
=k B3hE [01-1]0] 98] He §, A7) Feaae] 2RE -78TR Ytk A7) 2moA 2503t
SAA n-FEeF(n-Buli) (36.92nL, 92.29mmol)E A3 Hrbepgivt.  1AF § A7) ESRsAe] sekE
[01-3] (13.2g, 32.96mmol)S Wil 12A17F &<k Ao HHs] SeHA wwshiA W JPA ek, W
ol TRHW = 100nLE FHstL A a7 gEREdan st frl1ss Al doxl &
7l o2 Y Fa madlE o] EgS0, )E ARES FEs AASHL At FEe] fles A A
BE Frlms UEREAE/n-dit 2o AAAstia gstel st} sighE [01-4](9.88g, & 380)E L9l
o}k

shet= [01]1€] 94 w7

Zetx39] 33HE [01-4] (9.8g, 12.42mmol), L L=3HZHE(KI) (8.25g, 49.68mmol), 42§ E2IY|OJE A4
3} (Sodium phosphinate-monohydrate, NaHPO,©H,0) (10.53g, 99.36mmol) 2 oFMEAF(Acetic acid, AcOH)
150nLs FHeFL 120C7HA 255 3. 7] 2=olA 1243F Fb &os &7 B unkelu A whes
FAZAG. wkgo] FrEW ’é‘ioi ZEATY 225 Y & 10mLE FYstal 308 B9t nnNkste]
55 4t AAE AAdES Ao Fdet] 2AE 4 A7 2AE GAS 100mL 2 dgkE 100mL=
A2 Azsle] 3gHE [01](8.06g, & 86%) S IAtt. H NMR (300 MHz, CDCl;) & : 1.37(s, 9H), 1.55(s,

My 2o
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[0138]
[0139]
[0140]

[0141]

[0142]
[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

S=501 10-0948965
9H), 7.47-7.58(m, 8H), 7.61-7.79(m, 9H), 7.85-7.95(m, 4H), 8.08-8.23(m, 7H).

FAB-MS(mn/z) 754(M)

Ha. 0; Pdippli;h-£L
10H),
Tnluene

KL HoH-Pi HAY

|| BuLi
THF

ActiH

023 Produer 02

3I3HE [02-1]9] A

Zgt2~To] 2,6-Yolu] =t EEF+=(2,6-Diamino anthraquinone) (40.0g, 0.17mol), 7}¥}H &w}o]=(Copper
bromide) (75g, 0.33mol), t-5€ yo]lEglo]E(t-Butyl nitrite) (48.3mL, 0.4mol), S FHAIEYEH 800mLS ¥

3L 70ColA 12A17F §9F wasiitt, wkSo] FREW 20% FAFEE 50nLE Wil 1A 7o wvkEal A
¥ aAE ggHstal = 500nL, #EHE 500nL, oFAIE 300mL =AE 234 AojFo] Aol uA &gE
[02-1]1(55.30g) < AAct.

3I3HE [02-2]9] A

Z8} 239 3}gE [02-1] (55g, 0.15mol), 3}3HE [01-2] (85.88g, 0.36mol), ©HAF YEH(Sodium carbonate)
(41.41g, 0.39mo0l), EAA-TEF22H| A(EFALEZ AT )Z2E(11) (trans

-Dichlorobis(triphenylphosphino)palladium(II)) (1.05g, 1.50mmol), EF<l 700mLE ¥ir FF WHsFSIT).
Hkgo] FREW FLoR A3 B 200mLE Wil 308 Fob mukstel AR IHNES 749t oz

AE olAEo R Al st 3= [02-2](32.06g, & 36%)S AU
' NMR (300 MHz, CDClz) & : 1.34(s, 6H), 1.56(s, 6H), 7.43-7.51(m, 4H), 7.57-7.64(m, 4H), 7.69-7.79(m,

4H), 7.85-8.07(m, 6H). 8.16-8.28(m, 2H). FAB-MS(m/z) 592(M+)

313HE [02-3]9] A

[kl

Zet o] AxAIZ 3R [01-1] (35.24g, 129.57mmol)S HE#HS =2 F T 400mLe] @i wyksbH A
H, -78CeA 2.5M n-¥E=E(n-BuLi) (60.46mL, 151.17mmol)E A3 Z7letadct.  1~247F 5 3
[02-2]& 91 2o HH3] WA wwkeglth. Rvkgo] TuHW & 200mLE ¥ Al wykst 5,
ZRuEgoR FEISY A& F715S FF vtavulgd o EWMgS0, )2 TS AASL HdSFIH
d f718e gEEadde/n-dazder JAa4sa 249 oete] 3eE [02-3] (9.838g, & 38%)S

e ox O oot L
¥ ox Ml e o

shgHE [02]1¢] §H4

Zet=Ad ggE [02-3] (19.6g, 19.97mmol), 8L =32 (KI) (13.26g, 79.89mmol), AFXEAIUOJE
3} (Sodium phosphinate-monohydrate) (16.94g 159.79mmol), o}MEAF(Acetic acid) 300mLE Y1 FHFu
Hhsleict, wkgo] FREW ALo® &5 Yl E 200mLE ¥ 30EF<F nukete] A %d%g

et &, WE2E SAE NojFo] m=dhAl mAe ZZ 35 ] 14.0g(74%)E AA. H NMR (300

_26_



[0153]
[0154]
[0155]

[0156]

[0157]
[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

SES361 10-0948965

MHz, CDCl3) & : 1.34(s, 12H), 1.61(s, 12H), 7.35-7.43(m, 8H), 7.57-7.71(m, 10H), 7.84-7.96(m, 6H),
8.03-8.16(m, 10H).

FAB-MS(n/z) 918(M')

7] whed 3e] whg Azl W seh4 4z mAH: S9E 32 FAAAT

|

Toluene

%’B, KitH.  Hyl B,_@, ? My g, Pipphighytil, B'm
DHF W),

et e

013 03-3 Product 63

3}3HE [03-1]9] A

Z8 AT 2,6-yBEEZ2ZU(2,6-Dibromo  fluorene) (30g, 92.59mmol)ZE N, N-tjHEEEofu]=(N N-
Dimethylformamide) 400mL%= =<1 % 0ColA $At3 ZHE(Potassium hydroxide) (25.97g, 462.95mmol)E gl
IA1ZF agkak 5—4 Wdolo] 9 tho] = (Methyliodide) (23.1mL, 37.03mol)E ¥ AA3] Aoz &}, HWHSo

TaEY dF=o] 5= Fx(ice bath)oll B2 A3 Fa 2)FA 845 A8 7hetiA T34
711 Oﬂ‘?J_OMlEﬂ OER FEYE 2-33] WEste] A2 fU|SS Fa vkavlE Ao E(MgS0, )E FES A

la S F3IY Aol FUES oHolAH o E/n-ditz A AAAE L Ao Hste] geE [03-1]
29.30g (=8 90%) = AT},

3}3HE [03-2]9] A

Zgt230 3= [03-1] (29g, 82.37mmol), ¥Hd X E2F(Phenyl boronic acid) (11.05g, 90.61mmol), ®AF U
E&(Sodium carbonate) (10.47g, 98.85mmol), Eﬂﬂi\.—ﬂ%iiﬂl’\(EF/M]‘QJ/\JJJ‘)-*E}H(H) (trans—
Dichlorobis(triphenylphosphino)palladium(II)) (0.29g, 0.41mmol), E5F<l 400mLE Wil 24A1%F B¢t 35
*mﬂ}g}rﬁu} WSo] EEHEW Aoz Wzksta AAS 100mLES %4_1 A 7FEer ket oL ool E|o]| ER
& st #7155 2. ol frISemit Y F ntavlaAdElo]E(NgS0s )2 TS Al 7

o

gERFaaet. SR F, ARSE fUIES Y A2vEIHIAAEY  HERE2WE/n-dhHE Bk
Balste] 31eE [03-2] 12.66g (& 44%) 2 AUr}.

33= [03-3]¢] 3HA

2 [03-2] (12.5¢, 35.79mmol)S EH|EZ3| =2 200mLel Wil wkspax =21 F,
F(n-BuLi) (16.7mL, 41.75mmol)E A3 H71edch.  1-241t5 3gHE [01-3]
(5.97g, 14.9lmmol)S Wil Ao s WA wuksgltt, whgo] F8EHW & 100mLE Y1 FA]
ek §, fERadacs FRYstY 4 §715S 5 vkdlEA ol E0gS0, )2 S AlASt e 7y
SR AAPE f71ES tEEEAE/n-dikzdoez AAAsta e Hsie] gsHE [03-3] 4.91g(35%)

ZetaFe A=A 8
-78ColA 2.5M n-%-dgd

shEHE [03]1¢] §H4d

Z} <30 [03-3] (4.91g, 5.2lmmol), L2E=3ZHE(KI) (3.46g, 20.86mmol), AFIEAIUYO|E A43E
(Sodium phosphinate-monohydrate) (4.42g, 41.73mmol), °o}¥|EAF(Acetic acid) 60mLE ¥l 357 Wit

'O‘
ol TRHEY Aeow 25 WEal & 5mLE Bal 30&Et uwkste] AgE JAES Aot &
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[0166]

[0167]
[0168]
[0169]

[0170]

[0171]
[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

SS=50l 10-0948965
Heez AojFo] mekd aAle] 54 shghE [03] 4.20g (& 890 AU

IR (300 MHz, CDCly) & : 1.37(s, 9H), 1.54(s, 9H), 7.11-7.32(m, 10H), 7.35-7.49(m, 6H), 7.53-
7.77(m, 7H), 7.82-7.97(m, 7H), 8.01-8.24(m, 6H).

FAB-MS(m/z) 906(M)

Sdel 4 setE [04]9] §4

7 WA 49 wg Aol e et 52 EAHE HYE 048 AL

g 4>

Hap Uik, Pdipphghaiils

Taluene

KL HaH,P it Ho 4
nBulLi et el

THF AciH

-2 Product 04

SIS [04-119] A

Zgk=Fe]  33HE [03-1] (30g, 85.21mmol), 2-WEZ @R E2FH(2-Naphthaleneboronic acid) (16.12g,
93.73mmol), ¥4 YEH(Sodium carbonate) (10.84g, 102.25mmol), EAA-T)EEZR|A(EgHdEAy )T
2}5(11) (trans-Dichlorobis(triphenylphosphino)palladium(II)) (0.30g, 0.426mmol), =5F4 450mLE ¥
15AI17F &9t 87 akekgivt. whgo] FREW A0 R A5 & 200mLE P32 1AZHsE wytetar o go}
A ER FHIE 3t dofxl f715E 7 vtvlFAH ) EWMgS0, )E FE& AASL 7

< #71ES 49 ARvEIAGI(HEEE2WE/n-dM) & Fote] EEste] =@ Ao &4 setE [04-1]
13.9g(& 4195 AUt

SIS [04-219] A

(

ST ARAZ SFFE [04-1] (13.5g, 33.8mmol)S HIEFHS| =2 F e 200mLel]l Eal nHbsHA] =91 H
-78°CoA 2.5M n-F€e]lHF(n-BuLi) (15.77mL, 39.44mmol)E HH3] AH7lalgdvt.  1x]7+

(5.64g, 14.08mmol)S YW Ao A3 WA wuksiglty. vkgeo] TREW & 100mLE ¥ A uwk
g H, dERaEdaes FEYsty 9L §715E T vuEAdAEWNgS0, VR FES AANE AT
Faled AAdE §UES gEade/p-dzdos AAAS T 7t o7sle] 33FE [04-2] 4.84g (33%)E
BAL.

shete [04]9] 944

Em

Zg2T0 3eE [04-2] (4.8g, 4.6mmol), LQE=3ZF(KI) (3.06g, 18.43mmol), AFELIYOE U3}
E-(Sodium phosphinate-monohydrate) (3.91g, 36.87mmol), ©FAIEAF(Acetic acid) 0.06LE @i ZFuwtdtsd
o, HkSo] FRHW Aoz 2:F Ui & S0mlE ¥l 30&5<¢F wtsie] A E AHES Aot
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[0178]

[0179]
[0180]

[0181]

[0182]
[0183]

[0184]

[0185]

[0186]
[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

S=50ol 10-0948965
3B veen gAste] w@A wAe] 24 83 [04] 3.9g(84%) 2 AUt
'HNMR (300 MHz, CDCly) & : 1.36(s, 9H), 1.56(s, 9H), 7.17-7.31(m, 8H), 7.44-7.58(m, 5H), 7.62-7.85(m,

11H), 7.90-8.12(m, 8H), 8.14-8.30(m, 8H). FAB-MS(m/z) 1006(M+)

Sdel 5 ¢ sekE [05]¢] §44

7] WA 59 W Awol wel et fow wAHE 3FE 055 FHAAT:

o n-BuLi. Biiike, o ‘
SO0 — \’ﬁy@ L w»
X Teluene

KL MaH,Pil,.Hyih

B n-BulLi
+ —

THE ActH

95-3 Product 05

3hetE [05-1]19] ¥4 A

Zatage) AxAZ EHE [03-2] (77.58g, 0.22mo0l)E HEZS| =2
-78ColA 2.5M n-%¥-88E (n-Buli) (106.6mL, 0.266mol)S A3 A7}t

Lol il mukaba A =91 H
Az 5 Egdd wBeolE

(Trimethyl borate) (32.2g, 0.31mol)E 2il 10A]ZFEer Aoz LyHA wykeictt. uHkgo] Fiww &
300mLE Wil Al uwkek §, fERzdgor FEEste] ¢ §715S 75 vtadla Aol E(NgS0s ) E
TS AASE AESFHe A" F71ES YUER2ve/n-dt 202 AAAS I gy gt g

& [05-1] 34.2g(49%)E Ait}.

1
H NMR (300 MHz, CDCl;) & : 1.33(s, 3H), 1.56(s, 3H), 2.16(s, 2H), 7.26-7.32(m, 3H), 7.42-7.53(m, 3H),

7.60-7.66(m, 2H), 7.89-7.94(m, 3H).

FAB-NS(m/z) 314(M)

sttE [05-2]19] 34 ©A

Zg AT 2-FEZeETF=(2-Chloroanthraquinone) (15g, 61.81mmol), 3}&E  [05-1] (27.19g,

6.54mmol), ¥ JEH(Sodium carbonate) (11.79g, 111.26mmol), E#AA-t|EFR2Z2v]|~(EHAIE~0 )T
25 (11) (trans-Dichlorobis(triphenylphosphino)palladium(I1)) (0.43g, 0.62mmol), =3l 400mLS il
g5 wukskgith. whgo] FREW Aeo® A5|a B 200mLS Wil 30% B wwtste] gAY AHAES 7
b oJsle] de A S ol Eo R AHEle] 3= [05-2] 18.3g(FE 62%)S AT}

oo

EO

' NMR (300 MHz, CDCl3) & : 1.37(s, 3H), 1.55(s, 3H), 7.36-7.41(m, 3H), 7.48-7.54(m, 6H), 7.82-7.89(m,

5H), 7.92-8.00(m, 4H).

FAB-MS(m/z) 476(M)

3hetE [05-3]19] eAd A
Zal e AxAZ FFE [03-2] (32.19g, 92.16mmol)S EHIEZHS|=ZF 400mLo] Y wWelHA] =<9l
3, -78ColA 2.5M n-F€ g% (n-BuLi) (43mL, 107.52mmol)E 3] @7}0}9&@. 12412 5 33HE [05-2]
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[0193]

[0194]

[0195]

[0196]
[0197]

[0198]

[0199]
[0200]

[0201]

[0202]

[0203]

[0204]

[0205]
[0206]

[0207]

SES361 10-0948965

o ofN =

(18.3g, 38.4mmol)& YW 202 M3 Suwr auksigicl. whgo] FREHW & 200mLE ¥ FHA]
3 FH, gIFRadgoer st ﬁ%~%ﬂ%%»%$1%1ﬂﬁgﬂﬂEWQM)E.¢H§»ﬂﬂ}ﬂiﬁ%
et AdE fU1ES HFE o7 AMAASL et Fete] F3HE [05-3] 11.33g(F
29%) 5 AUt

& [05]9] 34 T

[k

Ll
(¢

Zeh e sgE [05-3] (11.3g, 11.1mmol), L2E=3pA-E(KI) (7.37g, 44.43mmol), AFELIUYOE d-F
3}=-(Sodium phosphinate-monohydrate) (9.42g, 88.86mm01) ol EAF(Acetic acid) 0.15LS YW il 3+F nlyHg]
Grt. whSo] EgHEH ALoFT LLE Yy B 50mLS YWl 30E BoF wukste] AAE AAES 7etola
3t &, HEE R AojFo] =T uAe EA 3= [05] 8.70g(5S 80%)E ATt

ol
-

o
o)

¥

H MR (300 MHz, CDCly) & : 1.33(s, 9H), 1.51(s, 9H), 7.16-7.38(m, 10H), 7.44-7.60(m, 8H), 7.66-
7.79(m, 8H), 7.83-7.96(m, 7H), 8.09-8.25(m, 7H).FAB-MS(m/z) 982N )
ol 6 ¢ 3= [06]9] ¢4

7] WA 6o wg Aol e Bt 72 EdHE HFE 062 FHAG

g 6>

o
Br__@__@ n-BuLi
: THF

0z 032 051 Product 06

BcitH

3ot E [06-1]19] ¥4 ©hA

Zgt2aTo] AZXRAIZ FeE [03-2] (9.9g, 28.34mmol)S E|EZ}S|=2F 0.10L0) @il nHksldA] =
-78ColA 2.5M n-HEd8lHF(n-BuLi) (13.2mL, 33.06mmol)ZE 14143] A7k, . 1A H O SEE [02-2
11.8mmol)S YL Ao 7 HH3| SguA wuksiict. wWh$o] FrHEW E 100mLE P A myt
HaEareer Z RHEste 42 {715S 7 vdled ‘] OJE(MgS0s VE s AAS L At F
ARE F718E HEZ2We/n-dx10 2 443t 7 oJdste] s3hE [06-1] 3.34g(F& 25%)5 &

0!

shet= [06]1€] SHA A

S~ 3= [06-1] (3.3g, 2.91mmol), L2=3FZHE(KI) (1.93g, 11.64mmol), AFEXIUYCE A4=3}
E(Sodium phosphinate-monohydrate) (2.47g, 23. 29mmol) ol EAF(Acetic acid) 100mLE Y il 10A)7Hs<F 3t
F ket %%ﬂ%&ﬂﬁ@%gzﬁ-ELMhﬁgmmEv;So For mutete] AAE HAES
et geta B Weez NolFo] dr-ghAl mAle] 23 33E [06] 2.782(FE 87%)S ATt

1H NMR (300 MHz, CDCls) & : 1.37(s, 12H), 1.55(s, 12H), 7.00-7.25(m, 9H), 7.30-7.41(m, 5H), 7.49-

7.72(m, 10H), 7.77-7.99(m, 10H), 8.12-8.36(m, 8H).
FAB-MS(m/z) 1174(M)
Ao 7 ¢ 3gE [07]19] &4

sh7] Wb 7o) Whe ARl whEt shebd 8R RdH = e 07 gt
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[0209]
[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

SES361 10-0948965

Ha, ity Pdipphgl, L],
. |0H>B..Ci é D,é ?
Toluene

nEuLi

THF

07-2 Productd 7

et E [07-1]19] 34 ©hA

Zet=3d s3kE [02-1]1 (12g, 32.78mmol), 3}3=E [05-1] (24.72g, 78.69mmol), ¥4t YEF(Sodium
carbonate) (9.03g, 85.24mmol ), EdA-tF220A(EYidEAY )35 (11) (trans-
Dichlorobis(triphenylphosphino)palladium(II)) (23mg, 0.032mmol), =F4d 200mL& Y 3HF wwslAct.
Hhgo] FREW 40 R A8 & 100mlS Y 302 T wwste] AAE IHES 7Y oAHste] 42 1
AE olAEo R Aol 3FE [07-1] 9.03g(FE 37 = AUr}.

' NMR (300 MHz, CDClz) & @ 1.32(s, 6H), 1.59(s, 6H), 7.28-7.37(m, 6H), 7.49-7.56(m, 4H), 7.58-7.69(m,

4aH), 7.77-7.85(m, 6H), 7.92-8.06(m, 8H).FAB-MS(m/z) 744(M+)

et [07-2]19] 4 ©HA

Zetado] AxAR e [03-2] (11.0g, 31.52mmol)S BlEHS =2F ¢ 200mLoll ¥ wdkabas 9 9,
-78ColA 2.5M n-¥9aH(n-BuLi) (14.5mL, 36.37mmol)S A3 Hrlstdrt. 1A 5 sEE [07-1]
(9.03g, 12.12mmol)& ¥ Ao A3 WAl uEkeitt. ¥hgo] TRHEW & 100mLE Yil Al
Wk 5, gEREdecs SRS 42 fU|ss ¥ vLUEAdAolEMgS0, )E RS AAS AL 3t

7ot A" A71ES dEERYe/n-Iditxzno® AdAsta dddHete] 33E [07-2] 5.20g(31%)E
mﬂ

shet= [07]1€] A w7

Zgt230 3gE [07-2] (5.20g, 3.75mmol), L E=3FZAE(KI) (2.49g, 15mmol), AFELI|UCE UAF3E
(Sodium phosphinate-monohydrate) (3.18g, 30.02mmol), ©OFAEAF(Acetic acid) 100mL< %1 =S
wRkelIYh. WESo] FEHWE dRo® 2:E Ui B 50mL% %L 30+ &< wHkste] AdHE A
dodsia &, vgsR HojFojdngtd Ao 54 33HE [07] 3.19¢(719)E AU,

r_>.i
10
N
N

I ONR (300 MHz, CDClz) & @ 1.34(s, 12H), 1.50(s, 12H), 6.99-7.25(m, 12H), 7.29-7.46(m, 10H), 7.50-

7.69(m, 8H), 7.74-8.01(m, 10H), 8.13-8.33(m, 10H). FAB-MS(m/z) 1250(M+)

Srdel 8 : spetE [08]¢] 44

a17] wke2] ge] whe Ao wat s}t 97 RAHE FFE 08 sk
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[0221]
[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

SEE36] 10-0948965

N12< Tty PdipphgtstCls
Tnluene

{H,

n-Buli

THF

03-2 Product 08

3ot E [08-1]19] ¥4 A

S~ 9 3HgE [03-1] (30g, 85.2mmol), 4-wEHY HEAH(4-Methylphenyl boronic acid) (12.74g,
93.7mmol), &} U EE(Sodium carbonate) (9.93g, 93.7mmol), EddA-UFZ2r|A(EYud T w) SR
(I1) (trans-Dichlorobis(triphenylphosphino)palladium(II)) (59mg, 0.085mmol), EF< 400mlS Yl 37

WREEITE,  Whgo] FEEHW o A3 B 200mLE Wil 1A7HEe wHkela o FolAl | ] =R
g o] dofxl #UISS Fa vbalg Ao E(NgS0, )2 RS AL ISRl ¥ =S 2H
AzvtEady(H 22 e/n-3h) & Sate] #elsto] 3gt= [08-1] 12.38g(5+& 40%) & mﬂ:}

1
H NMR (300 MHz, CDCl;) & : 1.34(s, 3H), 1.58(s, 3H), 2.42(s, 3H), 7.14-7.19(m, 2H), 7.35-7.39(m, 2H),
7.55-7.60(m, 2H), 7.72-7.81(m, 4H). FAB-MS(m/z) 362(M+)

3ot [08-2]19] A A

Zelazo] AxAZ 398 [08-1] (12.3g, 33.85mmol)S EBIEEIS| = 2F & 200mLo] Wil wukat A
-78ColA 2.5M n-F-28E(n-Buli) (15.6mL, 39.06mmol)S 3] A7 etadch.  1-2A17+H 3hgt
(5.21g, 13.02mmol)& Wil o= HH3| &EWA uwkegltt. ¥hgol FEHW & 100nLE 9 A 1l
Wk ¥, gEREdecs SRS 42 fU|ss ¥ vLUlEAdAolEMgS0, )E RS AAS AL 3
FTHete] A4E fFU1ES HUERRWE/n-dxd0 2 AAgsta Fgedate] sE [08-2] 3.28g(26%) 5
AATE.

shet= [08]1€] A A

ZelFe] [08-2] (3.28g, 3.38mmol), =35 (KI) (2.25g, 13.53mmol), AFEAVYOE d43}E
(Sodium phosphinate-monohydrate) (2.87g, 27.07mmol), OFAEAF(Acetic acid) 100mLS Y S
wpketdt, Whgo] FREW A2o® x5 i B 50l Wi 308 ot mtete] A IAES

goletal &, vghER SAHE AojFol Aned e 4 8eE [08] 2.42¢(77%0)E AU

o,

1
H NMR (300 MHz, CDCl;) & : 1.34(s, 9H), 1.57(s, 9H), 2.47(s, 6H), 7.14-7.26(m, 4H), 7.28-7.51(m, 8H),

7.56-7.76(m, 9H), 7.81-7.95(m, 6H), 8.03-8.25(m, 7H). FAB-MS(m/z) 934(M+)

Sdel 9 ¢ setE [09]¢] 944
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[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]
[0242]

[0243]

SES361 10-0948965

al7] WA 9] whg Amol wel Fek 00w wAHE $AE 098 FAAATh

<yh-g-2 9>
Na,C O, Pdipph, Gl
B Q'O Br Br .
Toluene
BiOH},
03-1 09-1

K1 NaH,P3,H,0

AcCOH

o9-2 Product 09

3het e [09-1]19] ¥4 A

Zet3ol 35E [03-1] (30g, 85.2mmol), 3,4-Dimethylphenyl boronic acid (14.064g, 93.7mmol), ¥} 1}
E&(Sodium carbonate) (9.93g, 93.7mmol), EdAA-T|FEZv|A(EHAIEAY)ZeE(11)  (trans-
Dichlorobis(triphenylphosphino)palladium(I1)) (59mg, 0.085mmol), =< 400mLE Y1 3F wwrsidvt.
Hhgo] FREW Ao A1 & 200LE Wi IAFES wRkslal odolAH | ER FREE st doxl
F715E FF U}:LHI’\“JHO]E(MgSm )2 Fug AAS A AgERete] 42 fUlEs AY A=RrntEany
(dEz=2dg/n-33h) S ko] Lokl 31hE [09-1] 12.22g(38%) 5 A A

3hetE [09-2]19] A A

Zetado] AxAR 3EE [09-1] (12.2g, 32.33mmol)S BIEHI =2F ¢ 200mLoll ¥ wdtabas 9 9,
-78°Co A 2.5 g N n-FE 2 E(n-Buli) (14.9mL, 37.3mmol)E 3] H7pstgict.  1~2A17k5 [01-3]
(4.98g, 12.43mmol) S Y3 A20= 10A17F FeF SHA wusigitl. uhgo] EHW B 100mLE Y1 FA
ankgk H fIFERduer FREste] dL {7FS T vl Aol EWNgS0s )® TS AAS 3
gzHFale] ANE FUES gEZEade/n-dzdoz AAAS e g Bste] 33E [09-2] 2.73g(22%)
Aok,

& [09]9] 34 T

m{m

gm

’

g~ s [09-2] (2.73g, 2.74mmol), 82 =3ZHE(KI) (1.81g, 10.95mmol), AFEAI Yo
3}=-(Sodium phosphinate-monohydrate) (2.32g, 21.89mmol), o}A|EAF(Acetic acid) 50mLES YWil 10A

g5 mwrstglth, whgol FREW PLow 2R Vi ¥ sl $il 308 Bk mukste] A4E AU
2 Zgrelmalal ¥, MErER SAUZ AolFol dwehd wAle %4 5%E [09] 1.71g(65%)F Ak,

" ONMR (300 MHz, CDCly) & : 1.34(s, 9H), 1.51(s. 9H), 2.32(s. 6H), 2.46(s, 6H), 7.13-7.31(m, 6H),
7.36-7.49(n, 4H), 7.56-7.78(m, 9H), 7.85-7.95(m, 6H), 8.08-8.22(m, 7H).
FAB-MS(m/z) 962(M)

Srde] 10 33t [10]9] §H4d

a17] ¥k 109] ¥ AZel wet 31Eha] 112 5@ EE e 102 P8tk
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[0245]
[0246]

[0247]

[0248]

[0249]
[0250]

[0251]

[0252]

[0253]

SEE36] 10-0948965

o Uik Pdipphgh o2l
"~
Tolene

03-1 -1

h-Buli K1 HaH,P1t, Hy i}
—
THF &¢OH
02 Product 10

3het s [10-1]19] 34 ©HA

S~ 3E [03-1] (30g, 85.2mmol), 4-t-F-Edld R E2F(4-tert-butylphenyl boronic acid) (16.69g,
93.7mmol), ¥AF L}EF(Sodium carbonate) (9.93g, 93.7mmol), EWA-tFZ2u|A(EddEayw)ZE
(I1) (trans-Dichlorobis(triphenylphosphino)palladium(II)) (0.059g, 0.085mmol), EF<l 400mLS ¥ 10
A7k Bk DR AWHAT. WSol FRAW HLoT LR Yeln B 200LE Y3 1A0EE wwska of

Rl

HopAlElo|ER S22l S dto] dojd f7]1S5E F vhadle Aol E(NgS0, )2 s AlASkL 3HeES st
o] & f71ES A4 A=vtEaRy(YUFE22ve/n-8ah S B8l Falste] 39 [10-1] 15.19¢(44%) 5
AN

1
H NMR (300 MHz, CDCl;) & : 1.31(s, 9H), 1.38(s, 3H), 1.57(s, 3H), 7.36-7.42(m, 4H), 7.55-7.61(m, 2H),
7.74-7.85(m, 4H).

FAB-MS(m/z) 404(M)

st [10-2]9] 34 oA

_k‘l-

[kl

F, -78ColA 2.5MAAg Mo pn-FE g E(n-Buli) (17.29mL, 43. 24mmol)E A3 A7reder. 124130
[01-3] (5.77g, 14.4lmmol)& Wi 402 10AI7F &< WA wuksglrt. ¥k3o] F5=W & 100uLE
Y A agkst J, gERaEdges SRste 4 f715S F4 vt EMgS0, )2 TS Al
AskaL 7.%01230}04 ARE F71ES dER2de/n-Iditxzrez AAAs e getol et ggtE [10-2]
5.01g(5% 33%0) 2 AArt.

Fobe [10]9] 3t 97

ol AZxAZ 3EE [10-1] (15.19g, 37.47mmol)S EIEZS|=2F 200mLel] Wi wykehH A ¢
4

Ao 3heE [10-2] (5.01g, 4.75mmol), 9 =3Z-F(KI) (3.16g, 19.02mmol), AFIZAIYE <
(Sodlum phosphinate-monohydrate) (4.03g, 38.05mmol), o}HIEAH(Acetic acid) 100mL<S Wil 12413 &
WSt REgo] FREW ALo® 2EE g E SonlS Yl 308 § uwete] AR HAE
ZHtodgtstn &, WEE eAdE Aol ol dAndd mAle] 5 IEE [10] 3.19g(FE 66%)S
o}.

im T -E
AN

ne mo ot fob e
ﬂﬂ

32
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[0254]

[0255]
[0256]

[0257]

[0258]
[0259]

[0260]

[0261]

[0262]
[0263]

[0264]

SEES36] 10-0948965

I NR (300 MHz, CDCl;) & @ 1.32(s, 9H), 1.48(s, 18H), 1.62(s, 9H), 7.36-7.58(m, 12H), 7.64-7.79(m,
9H), 7.82-8.00(m, 7H), 8.10-8.38(m, 6H). FAB-MS(m/z) 1018(M")

Ao 11 ¢ shebe [11]¢] oA

(

al7] WA 110] whg Amol wel shehd 122 mAE: SEE 1S FAeAT:

Y i Ha Uk PAiPPhgt ol

Teluene

n-BulLi
THF

Kl HaH, P -H 0
AciiH

Product 11

shete [11-1]9] A 97

AZANZ 2 onte ZEkede] BEE [03-1]1  (29.0g, 82.37mmol), 4-(EWEAZ)HdREH(4-
(Trimethylsilyl)phenylboronic acid) (17.6g, 90.6lmmol), &} YEH(Sodium carbonate) (10.5g,
98.85mmol ), Edl- El:lﬁiﬁiﬂlf‘(EZE]ﬂ]éﬁ*/k-q )Z&5(11) (trans-Dichlorobis(triphenylphosphino)
palladium(IT1)) (0.29¢, 0.4lmmol), EF<I 4000LE Wil 10417 &b 27 wwksigich.  wkgo] Fr¥d 4
SO0 25 WL SFT 100mL—§— Wil NS wnkek & o EHolAH | ER FE3tY f7]EE o vt
vl Aol E(MgS0s )2 HEAIY D}% Tk w58t HER2d g n-diks o] &3 A A9 AEnE
a2k 2 Fal e [11-1] 14.60g(5& 42%9)S LAt

I NMR(CDC13) & 0.65(s, 9H), 1.65(s, 6H), 7.46-7.73(m, 8H), 7.77-7.90(m, 2H).

FAB-MS(n/z) 421(M)

[t

= [11-2]9] A A

Az <€Hwigﬂ*aﬂ:ﬂ§%[1ﬂ]GA@,MﬁmmwgEQLQEaaEE%szmE;%ﬁ
F =78CelA 2.5M A4H& N on-F-dE]F(n-BuLi) (13.9aL, 34.64mmol)E % 3451 A7bsldh. 147

2 [01-3] (5.78g, 14.43mmol)S Wi ALow 223 Sl 1047 HoF
F 1000LE ¥ 108 5ok wukdk _f; tZzaveos =236 7122
Az J2S AU, oAg HFEadun dtew AA4 st e
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[0265]

[0266]

[0267]

[0268]
[0269]

[0270]

[0271]
[0272]

[0273]

[0274]

SEE361 10-0948965

[11-2] 5.80g(5& 37%)E AAUL}.

Sh3tE (1119 3t oA

T g kT 3gE [11-2] (5.80g, 5.34mmol), R =3ZE(KI) (3.54g, 21.36mmol), AFEFFXEZIY|
o]E U<3}E(Sodium phosphinate-monohydrate) (5.51g, 42.72mmol), oF A EAF(Acetic acid) 60mLE @i 10
AZE Fot g wdelgit. whgo] FAEW 2o 2-E WEi SHS S0mLE ¥ 308 FoF wksh
03 ARE JAES e B T FHS 100mL, #lEE 100mLE AoE F AFAE st A 5149
54 g3hE [11] 4.8g(58 8695 At

' NMR(CDCIs) & 0.66(s, 9H), 0.70(s. 9H). 1.52(s. 6H), 1.67(s, 6H), 1.71(s, 6H). 7.28-7.33(m, 4H).
7.46-7.67(m, 17H), 7.73-7.90(m, 13H). FAB-MS(n/z) 1051(M)
stAdd 12 ¢ 3SHE [12]9] $HAd

7] WA 129] whg Awel wel skt 130w mAHE AT 128 FAAT:

<qh-g2 12>

Ha i1k, PA{PPhgp A
OO - oD R
k. k. Toluene

031

n-BuLi KL HaH, Py Ho i}
— —_—
THF AciH

Product 12

st [12-11315 2] 4 A

AZAZ S22 vy ZgkaF0 & [03-1] (29.0g, 82.37mmol), 4-v}o]¥dH E2F(4-Biphenylboronic
acid) (17.9g, 90.61mmol), ¥ Y EE(Sodium carbonate) (10.5g, 98.85mmol), E#A-t]FZZR|A(EL ¥
¥ 239 )Z 25 (11) (trans-Dichlorobis(tri phenylphosphino)palladium(II)) (0.29g, 0.41lmmol), &5

400mLE Wil #5F ankeiglch. whgo] FEREW Ao R A3|al TR 100nLE Wil 1AZFsQE wwksk
odolrElo] ER FE3le] 7715ES T FLUlgAH ] EWMgS0, )E AXAY o Y 555t HER
e Saks o] 83 A2t A4 AmviEaddE Tl st [12-1] 15.4g(5E 4% 5 Ay

ol
&
hea

f

I NMR(CDCl3) & 1.67(s, 6H), 7.22-7.48(m, 5H), 7.54-7.90(10H).
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[0275]
[0276]

[0277]

[0278]

[0279]

[0280]

[0281]
[0282]
[0283]

[0284]

[0285]
[0286]

SEE36] 10-0948965

FAB-MS(m/z) 425(M)

AZANZ S vg Zep2T0) 385 [12-1]1 (15.4g, 36.20mmol)S ¥ HEZIE=ZFT 200nLS Yol =<l
F -78ColA 2.5M n-FE#E(n-BuLi) (14.5mL, 36.20mmol)E HH3 #H7psldcy. 1A F 83E [01-3]
6 8mmol )& Wil 2o A3 &HA wuksigltt. wkgo] TAHW FHS 100mLE Wil
wykek 3 fERIEo s FEY fU|FS 55 rtlEA A EWMgS0, )R AZRAT v 7t
IA BAES AU, oAE yEFERZHEy dxow A4 ste] 3FgE [12-2] 5.9%4g(5E 36%) S

- O
o~
0Q
—
ol
o

vlet ZEt230] 385 [12-2] (5.94g, 5.43mmol), L E=3FZ4H(KI) (3.60g, 21.72mmol), AFFEI]
(Sodium phosphinate-monohydrate) (5.60g, 43.44mmol), ©FA|EXF(Acetic acid) 0.06LE ¥ i1 3}

1
=
ehgith, whgo] FAHY Feor LS Wgal SRS SmE il 308 w¢h wukg v Add
) .

11ES 24 A9et T FH5 100mL, WEH-e 102 FAgR Aol & 1% Axste] dwda auze X

A 31eE [12] 4.8g(5& 84%)E AU},

I NMR(CDC13) & 1.52(s, 6H), 1.67(s, 6H), 1.76(s, 6H), 7.22-7.48(m, 14H), 7.54-7.67(m, 17H), 7.73-
7.90(m, 13H).

FAB-MS(m/z) 1059(M)

stAdd 13 : 33HE [13]9] $HAd

371 WgA] 139 vk ARe] whet sk UR mdEe 3EE 138 A

<qh-g2 13>

b, Hat ity PAIPPhig, L,
e S S

Toluene

31

n-BuLi Kl HaH Pt} -Hy b
e —_—
THF AciH
13-2 Product 13
S [13-119] 34 A
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[0287]

[0288]

[0289]
[0290]

[0291]

[0292]

[0293]

[0294]

[0295]
[0296]

[0297]

SES361 10-0948965

AZANZ T2 vy ZEa30 3E [03-1] (29.0g, 82.37mmol), 3-H]¥|d H E2H(3-Biphenylboronic acid)

(17.9g, 90.61mmol), ®AF Y EF(Sodium carbonate) (10.5g, 98.85mmol), E#WA-tZFZ2H|A(EZHLEL

9% )Z2}F(11) (trans-Dichlorobis(tri phenylphosphino)palladium(I1)) (0.29g, 0.41lmmol), E5F<1 400mL=

w57 g% ﬂu}s}.osq_ HLO o] zqg:ﬂ /\Lioi /\1 ]J_ %%:}: 100mLE _GJ_ 1;\]7} Eo}— wHkeE & oﬂalovﬂ

HolEx F&Edo {7]5S 7 utavlgddlo]EMNgS0, )2 A=A b5 Y 553 v HE=2ve
n-AkS o] &3 Ayt Ay ArviEadyE Tl 3¢E [13-1] 16.5¢(58 4795 AUt

I NMR(CDC13) & 1.69(s, 6H), 7.26-7.50(m, 8H), 7.60-7.89(m, 7H).

FAB-MS(m/z) 425(M)

shet= [13-2]9] §H4d v

o

AZANZ H2 ulg ZgpxaF0) 318E [13-1] (16.52, 38.79mmol)S ¥il HEZS] = 2FZ 2000LE Fol
&, -78ColA 2.5M n-FE2&EF(n-BuLi) (15.5mL, 38.79mmol)E HH3] Arzlatict. 1A F 3E [01-
6.47g, 16.16mmol)< Wil =02 M) &ofwAM utsigley. wkgol FZAHW SH4 10mLE ¥aL 10
P kg & gEzevues FE3Y frlsS T vkl Aol E(MgS0, )2 XA vha Aet
A AES AUk o3E HSEEZved n-dito R AQAAste] shEHE [13-2] 5.83g(5&33%0) &

N

=
-

w
—

ol Mz

[13]1¢] A <A

nigt ZEk~Fof 3HgHE [13-2] (5.83g, 5.33mmol), L Q2=3FAE(KI) (3.54g, 21.32mmol), AFE2IY
A =312 (Sodium phosphinate-monohydrate) (5.50g, 42.64mmol), ©}A|EAH(Acetic acid) 0.06LS YW %
Wik, Whgo] FAHY F2oR 2LE Yl FHT S0mlE ¥ 308 s wnkgk ths A

et oA ¥ SFg 100nL, WHE 100l 2 eATE AolE A dxste] dwed a9
[13] 5.0g(5& 88%) 8 AT},

I NMR(CDC13) & 1.53(s, 6H), 1.68(s, 6H), 1.77(s, 6H), 7.23-7.38(m, 12H), 7.44-7.60(m, 15H), 7.67-

7.91(m, 17H).

FAB-MS(m/z) 1059(M)
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[0298]

[0299]
[0300]

[0301]

[0302]
[0303]

[0304]

[0305]

[0306]

SEE361 10-0948965

BiH
O k ' Ha, k. PAPPhyp,LL
R o O o S L 2
@ : Toluene
031

KL HaH, P4, H 1
AciH

Product 14

shete [14-1]9] A 97

AZAZ T2 vie Z8r~30] 3% [03-1] (29.0g, 82.37mmol), 2-H|#Hd B EAH(2-Biphenylboronic acid)
(17.9g, 90.61mmol), ¥AF Y EH(Sodium carbonate) (10.5g, 98.85mmol), EHNA-U|ZZ2H| A (EgHLEES
9% )Z2}w(11) (trans-Dichlorobis(tri phenylphosphino)palladium(II)) (0.29g, 0.41mmol) % EF<l 400mL
& 9 B wwksigltk. whgo] FREW Ao A1 SR 100nE ¥ 1A RS ugkek oo}
Aol ER FE3t] F715S o wt2UlEAdo|E0MgS0, )2 XA b 7Y 55t HEEZ2ve

olgs M7t AY AmvlEdeE Fal SHFE [14-1] 15.1g(5F 430)F AUk H NIR(CDCI,)

§ 1.67(s, 6H), 7.26-7.46(m, 7H), 7.55-7.88(m, 8H).

FAB-MS(mn/z) 425(M)

shete [14-2]9] A 9

=
-

o

AZAZ S gt Ze~39) 338 [14-1] (15.1g, 35.50mmol)S 23 BlEZS| =& F & 200nLE Yol
S —78ColA 2.5M n-FEgF(n-BuLi) (14.2uL, 35.50mmol)E HH3] HA7letgdch.  1A17F & 3= [01-
(5.92g, 14.79mmol )& Wi 2o A3 LHA wuksigity. whgo] FTZAHWM FTHS 100mlE Wi 10
St wgkegl & fERIZduor FEIMY f7]5S T vtulg A Ao EMgS0, )E AFRAIT o 3
tol A4 AAES AT, olAS IRy p-daos QA4 ko] e [14-2] 6.31g(5& 39

C,O
—

ol Mz

o
ol

=
il
ne
32
o

[t
pot
il

[14]°] g4 &7

wheh Zepao] B3 [14-2] (6.31g, 5.77mol), L0 =SHAE(KD) (3.83g, 23.08mol), ZFFE2du)|
A3} (Sodium phosphinate-monohydrate) (5.95g, 46.16mmol) 2 o}x|EAF(Acetic acid) 0.06L= 2
aRkelgltk. Hkgo] FAHWE JeoE 22X 8 UEa S/FS 50mLE ¥al 308 9 wHke the Al
S 7 A7 & Z=F5 100nl, WERS 100nLE AolE 3 AFAZS] dx Ao 24 3}

[14] 5.2g(5& 85%)E <AAUTE. i NMR(CDCl;) & 1.54(s, 6H), 1.66(s, 6H), 1.76(s, 6H), 7.23-7.38(m,

e O ofn
2 Ju (mor

o oX o
i) i-

o
hi

14H), 7.48-7.59(m, 15H), 7.68-7.78(m, 8H), 7.84-7.91(m, 7H).
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[0307]

[0308]
[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

SES361 10-0948965

FAB-MS(m/z) 1059(M)

stAdd 15 ¢ 33HE [15]9] $HAd

7] WA 159 wg Fzo uhe 58 1602 EAHE

rr
ot
¢
i
—
(@2]
il
¢
oX,
QL
¥2
o

<qh-§-2] 15>

Q B {itH}, Ha it PAIPP g 1L
+ B1— B1 —_—
Q ? Teluene
031

n-BulLi KL HaHzP{b,-Ho 1
—_— —_—
THF AcitH
Product 13
33tE [15-1]19] A GAAZAIZ T vtg Se=3d 38E [03-1] (29.0g, 82.37mmol), 1-4y=€ R EF

(l—Naphthylboronic acid) (15.6g, 90.61mmol), ¥k YEE(Sodium carbonate) (10.5g, 98.85mmol), E & -
E]%iiﬂl/\(‘zﬂﬁﬂéﬁ/‘\TJJL:)EJ’E}%(II)(trans—Dichlorobis(tri phenylphosphino)palladium(II)) (0.29g,
0.41mmol) % EFl 400mLS YL &7 W), HPQO] ZgFH Aeo® A1l F{HS 100mLEs ¥ 1
AIZHE < Iﬂ‘ﬂ}ﬂ oA o] E —ir%o}oi F71%S T vLdlEAA EWMgS0s )R XA vhe 7St
&ste] HEREW Y p-diks o] 83 Ayt A ELED}E:LE}JJE T3 HFE [15-1] 17.7g(F& 49%)
At

il

I NMR(CDC13) & 1.62(s, 6H), 7.32-7.38(m, 3H), 7.54-7.88(m, 10H). FAB-MS(m/z) 399(M")

shet= [15-2]9] $44d v

AZAZ B2 viet ZeaT0 S [15-1] (17.7g, 44.33mo0l)S ¥ HEZS =25 2000LE Bo] 59
S —78ColA 2.5M n-FEgF(n-Buli) (17.7mL, 44.33mmol)E A3 H7letgdcr. 1A £ 318E [01-3]
(7.40g, 18.47mmol)& ¥ Ao HH3s] &dA sty whgol FZAHW FHSF 100nE Wil 10%
Seb kel & wEd FReel=g FESte] 7158 F vdleA ol EWgS0, )2 ARAL v 7
FFst A AFES AU Y] A AYES HEFEEAay p-ditew Q44 st e [15-2

7.69g(F& 40%)E LA},

sh3tE [15]1¢] §Hd vA

ulel Zepgo] s3HE [15-2] (7.69g, 7.38mmol), ©.9=SHFE(KI) (4.90g, 29.52mol), AEE2dy)
A3} (Sodium phosphinate-monohydrate) (7.61g, 59.04mmol) % o}x|EAM(Acetic acid) 60mLE YL
Rk POO] FTAYH FLo2 255 Y STHT SmLE ¥ 308 <t ks uE AAdE

3
B A5k o%g § FHF 1000L, WEE 10mLE EAWR HolE F Aydxdte] dxdd axe %

et O ofn
2 g (mor

jatal)
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[0318]

[0319]

[0320]
[0321]

[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

S==35 10-0948965
A 33 [15] 6.1g(5& 820)& LS.
' NMR(CDCls) & 1.55(s, 6H), 1.65(s, 6H), 1.76(s, 6H), 7.28-7.38(m, 10H), 7.53-7.67(m, 17H), 7.73-
7.89(m, 13H).
FAB-MS(m/z) 1007(M")
A 16 ¢ sEE (1619 A

a17] uke2] 169 Wk AR wet 31Eha] 172 BEEE e 162 Fdsksith:

<qh-g-2 16>

KI. NaH,P O, H,0

BcitH

n-BuLi
B —l-
B
021

PdittAchy. Pit-Bupy. Haitt-Bu

Tohiene
1%-2 Product 146

sttE [16-119] 34 ©A

AzE T wg Zelazo] 398 [01-1] (17.8g, 65.21lmmol)S Wi HEZHS=2FH 0.18L5 Qo] %9
B 78CoA] 2.5M AALANn-TEHEE(n-BuLi) (30.0mL, 74.99mmol)E A3 A7lstgdct. 1A & 3%
& [02-1] (10.0g, W1meé¥iﬂﬂ%°ixhbliﬂmﬁ wHkSIITE, WESo] FAEW FHS 100nLE
da 108 Bk wukel & gEREdEte g FE3Y {715 F4 vl Ao EMgS0, )E AFRAIZ o
S 7 sF3ske] 1A *Mge Ak, olAHS YEFERZUety p-dxtoz AAAHS T AF Ax3te] 35
= [16_1] 8. g( '% 39%)E I‘_‘M]:]—

sttE [16-2]19] 34 ©A

o ZetxTo] 3= [16-1] (8.00g, 10.60mmol), L =32 (KI) (7.03g, 42.40mmol), AFEY
Ylo]E U3} (Sodium phosphinate-monohydrate) (10.9g, 84.80mmol) @ o}¥|EAF(Acetic acid) 100mLE 2
i g5 whkelgith. whgo] AW JeoR 2RE UlEla SRS 1.0LE ¥ A B9 aksk o A
J 2 7 & F olAE 20mLE SAYE HolFAY. 1 F HEZHS=2F 5mLE ol E
23 37 wHke g2 o33 & A¥Ax e FFE [16-2] 7.64g(FE 820) S AT

I NMR(CDCl3) & 1.69(s, 12H), 7.28-7.60(m, 12H), 7.77-7.90(m, 8H). FAB-MS(m/z) 720(M)

sh3tE [16]1¢] §Hd A
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[0330]

[0331]

[0332]
[0333]

[0334]

[0335]

[0336]

[0337]

[0338]

[0339]

SES361 10-0948965

AZE T2 vlg Zg~do F33E [16-2] (7.64g, 10.60mmol), ©h¥ld o}l (Diphenyl amine) (5.4g,

31.8mmol), AF t-FEA=(Sodium tert-butoxide) (3.06g, 31.80mmol), ZZHE(II) olAHoE

(Palladium(II) acetate) (0.012g, 0.053mmol), Eg] t-F4¥Y XA2F(Tri-tert-butylphosphine) (0.043g,

0.212mmol) % EF4 2000LE ¥ F 60C® 2%E ¢ i HEgo] FAHY Frow 2k
7

WY F FFF 000LE Y3 I SO N vhe ogelHolER FEA. #715E £ vhay
5% % o}

wAH I EMgS0, )= FEAZ s At wFete] A Al =S obAlE 100nL, EﬂEE‘r;lci%ir%‘r/oP
Al EFE(1/1=v/v) 10mL2 A= g § g dzsto] A Ao 524 31ehE [16] 6.6g(& 57%) =
dATt.

I NMR(CDC13) & 1.67(s, 12H), 6.46-6.79(m, 20H), 7.01-7.38(m, 16H), 7.51-7.60(m, 6H), 7.77-7.90(m,
6H) .

FAB-MS(n/z) 1097(M)

_u_4

Fl r
o
b
il
—_
3
o
U‘T‘
oX
ol
34
o

&17] ukgA 179] wkg Aol wal gheky] 182 dY

Toluene

B1 53 Pditact,. Pit-Bu. Hath-Bu
+ H _—

<akS Al 17> 16-2 Product 17

gl

Az T2 ug Zg230) 335 [16-2] (7.64g, 10.60mmol), 4-w|&rtto]m ol (4-Methyldiphenylamine)
(5.44g, 29.68mmol), ¥ t-FEA|=(Sodium tert-butoxide) (3.06g, 31.80mmol), ZE}&(I1) o}AlEHIolE
(Palladium(II) acetate) (0.012g, 0.053mmol), E=z] t-%¥ EZ2¥(Tri-tert-butylphosphine) (0.043g,
ogmmm)m<ﬁaw2mma‘ﬂaélmtg_%gg <8 EF wkelgivh. Whgo] TARH ALoR 2%
E Ud & FFF 1000LE 93 1AZF S wwtek vg o " olAHo|ER FEST. §U1FE 7 v
Ul A A EMNgS0s V2 AZRAIZ s 7t %-?‘-?—6‘}04 AE 1A BALES ofHE 100mL, HEZHS|=2F T/
OPMNE EFEu(1/1=v/v) 10mLZ =AUR AlAHE & A Axste] A mAe] 54 33E [17] 5.9¢
(48 608)S AUtk 'H NUR(CDCls) & 1.66(s, 12H), 2.35(s, 6H), 6.34-6.81(m, 18H), 7.01-7.38(m, 8H),

7.51-7.60(n, 6H), 7.77-7.91(m, 6H).
FAB-MS(m/z) 925(M)
stAdd 18 : 33HE [18]9] $HAd

a17] ¥k 18] whe Ao wre) 31EhA] 197 BEEE SR 188 FAskgith:
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[0341]

[0342]

[0343]

[0344]
[0345]

[0346]

[0347]

[0348]

[0349]

SES361 10-0948965

: C i, . BI_</:\\/ / PuittAck,. Pit-Bur. Ktk
= N Tehiene

PdiftAct;,. Pit-Bup;. Hattt-Bu

Talene

Product 18

3etE [18-119] A vAAZRE T vy ZgaTo] 4-olAZ 2 Zold W (4-Isopropylaniline) (13.5g,
100.0mmol), 4-t-F-HH Z Wl (4-tert-Butylbromobenzene) (23.4g, 110.0mmol), ®F ZF(Potassum
carbonate) (29.8g, 300.0mmol), ZE}E(I1) oFMEI©]E(Palladium(II) acetate) (0. 112g, 0.500mmol), EZ
t-F8 ¥ 23 (Tri-tert-butylphosphine) (0.202g, 1.000mmol) ¥ EF<l 120nlE ¥ F 60C=E 222 29
3R aRkseit. HLQO] TAHAHE F2ow 255 U §F IAE AqHsta o PO < ST 60mLe} ol o}

o
AEOlE 100l FE3tiv. 1 ¥ #F715S T vl Aol EWNgS0, )2 AEAZ v At s 58]
g ofAElo]ESt S o] &3 MYyl A-amntEadys F3 9?}?}% [18-1] 9.6g(sF& 36%) =
2N

I NMR(CDC13) & 1.29(s, 6H), 1.34(s, 9H), 3.12(s, 1H), 4.01(s, 1H), 6.38-6.42(m, 4H), 6.88-7.04(m,
4H).

FAB-MS(m/z) 267(M)

[t
ot
o
=
2
o,
Et
O_u
v
|,

>

ook vig ZEkx30) 33HE [16-2] (7.64g, 10.60mmol), 3FEE [18-1] (7.94g, 29.68mmol), AF t-
EZ(Sodium tert-butoxide) (3.06g, 31.80mmol), Ze}&(I1) oFAEHo]E(Palladium(Il) acetate)
12g, 0.053mmol), Eg t—l"%‘a ﬁ/\T’4(Tri—tert—butylphosphine) (0.043g, 0. 212mmol) 4 EZo 200mLE

T 60CE =228 &9 37 uvkeid Hhgo] FAHH Aeox 255 Y & S/ 100nLE 9il
IR Eds %OL kel oh Oﬂgo}*ﬂ‘iﬂol‘ii —?%ﬂ'oﬂﬂr f7l1ss 7 ‘j]'l‘—ﬂ/\“ HolE(MgS04 )& A=A
oS 74 w55 A" a4 YHES olAE 100nL, HEZHS|Zm2F e/ oMAE 3-8l (1/1=v/v)100mL 2
TAURE AFH = 3 dxstod = aAe] 54 g3HE (18] 5.9g(5& 51%)S ElTh.

01& S Lo
o = i N

I NMR(CDCl3) & 1.29(s, 12H), 1.34(s, 18H), 1.67(s, 12H), 3.12(s, 2H), 6.38-6.88(m, 16H), 7.04-7.59(m,

141), 7.75-7.92(m, 6H). FAB-MS(m/z) 1093(M)
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[0351]
[0352]

[0353]

[0354]
[0355]

[0356]

[0357]
[0358]

[0359]

SEE36] 10-0948965

Pdi{tAch,. Pit-Bur;. Hatti-Bu

r

Teluene

142 Product 1%

Az" T2 vy 239 3E [16-2]  (7.64g, 10.60mmol), M-¥Hd-1-1>ZEo}l (MPhenyl-1-

naphthylamine) (6.51g, 29.68mmol), A% t-%5A=(Sodium tert-butoxide) (3.06g, 31.80mmol), ZzhF

(I1) olAlEle]E(Palladium(II) acetate) (0.012g, 0.053mmol), E7] t-% & ZEA~FA(Tri-tert-butylphosphine)

(43mg, ozmmm)alééﬁzmmé Y F60CE 255 &9 R wwsigltt. whgo] FAHW Ao
o

2 EEE U F IS 00LE 9o 10T B DLD G AUPAOIER ST {7158 25
ShI GO (g8, B AZA T A4St wES] MY 1A AYES oMIE 100, HEHI=EF
B/OMIE ETENA/ 0002 EARE AAE F AT AT} s A 54 SHE (19

5.50g(5& 52%) 4

I NMR(CDC13) & 1.64(s, 12H), 6.62-7.01(m, 18H), 7.15-7.39(m, 12H), 7.51-7.89(m, 14H). FAB-MS(m/z)

PditAch,. PieBuy, K ot . e
+ —_— = HH +
Bi Toluene . By

PuiitAct, Pit-Buty. Halh-Bu

Telnene

Product 24

A" T vteg Zgkx3o] 2-yEEolwl(2-Naphthylamine) (14.3g, 100.0mmol), 2-B 2 X UZE3(2-
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[0360]

[0361]

[0362]

[0363]

[0364]
[0365]
[0366]

[0367]

[0368]
[0369]

[0370]

[0371]

[0372]
[0373]

[0374]

SEE36] 10-0948965

Bromonaphthalene) (22.8g, 110.0mmol), ¥k ZrH&E(Potassium carbonate) (29.8g, 300.0mmol), Z&+&H(II1) o}
AElo]E(Palladium(Il) acetate) (0.112g, 0.500mmol), E&] t-%8 F2FA(Tri-tert-butylphosphine)
(0.202g, 1.00mmol) 2 EFd 1200l Y& F 20417 ¢+ &7 wntaldey. whgo] FAHW ALow 2
Eud % ﬂf‘ﬂg‘ A3t oA AE FHT 60nLet AL EH Ol E 100n=E FE3%th. 1 & {§715E T
F g A Ao EMgS0s )2 AFRAIZ 7Y 553t Aol o]E} Aiks o]&gk AEgt A HAH
iiﬂilﬂqeﬁ%ﬂﬂﬂ” [20-1] 10.00g(5& 37%)& LATt.

I NMR(CDCl3) & 4.09(s, 1H), 6.79-7.23(m, 8H), 7.44-7.55(m, 6H). FAB-MS(m/z) 269(M)

[20]1¢] StA <A

=

T T vte 239 3E [16-2] (7.64g, 10.60mmol), 3F3HE [20-1] (8.0g, 29.68mmol), AF t-
(Sodium tert-butoxide) (3.06g, 31.80mmol), Z&h&(I1I1) oFAlElo]E(Palladium(Il) acetate) (12mg,
0.053mmol), Eg tl‘%g ¥ 23 (Tri-tert-butylphosphine) (43mg, 0.212mmol) % EFd 200mLE €& vl
10A17F &<F 35 wnksigith, whgo] FAHW AR 2xE WY §F FHT 100mE ¥ A E<t
Wk o old OVﬂEﬂ olER FZEIIUTH. HUIEE T “]':’—H]AH HOlEMgS04 )& AXAIZ o5 7
Zoto] AHE 1A AHES oHAE 100nl, HEZHS|E2FT/obaE & (1/1=v/v) 100mL= A2 3 %
Azxste] =@M 3A9 52 F3E [20] 5.702(FE& 49%)= LATH

J B
>
r

,d
(o3
2 ooff Kl

*

I NMR(CDCl3) & 1.69(s, 12H), 6.76-6.79(m, 12H), 7.09-7.60(m, 30H), 7.78-7.92(m, 6H).

FAB-MS(m/z) 1097(M)

! i SOORD l
.
Bir OGO O H O Toluene .

SN
o
@ IR

16-2 Product 21

shete [21-1]9] A 9

Zgtao] 2-obu] w=H]#Hd (2-Aminobiphenyl) (100g, 590.9mmol), 4-B & X W|#Hd(4-Bromobiphenyl) (151.5g,
649.9mmol), EHF  Z-H(Potassum carbonate) (245g, 1.77mol), ZEHE(I) olAlElo]E(Palladium(1l)
acetate)(1.32g, 5.90mmol) ¥ EF<N(250mL) 600mLS €il 60C7HA] 7F238t3itt. 60TCoA E-t-Fd ¥~
A(Tri-tert-butylphosphine)(0.71mL, 2.95mmol)S ¥il 10A1ZF &< 7F wsdcy,. whgo] FEHW
o8 258 U aAE AF & F AfAL et E/FRTRE T TEste] €& fUsE vt
TvFAH ] EMgS0, VE Fue AASI A SRty AdE fUlES tESEREda/dHaeEE AdAsts
o S Ao HA43gE [21-1] 66.47g(5& 3505 AU

I MR (CDCly) & 7.17~7.33(m, 6H), & 7.42(m, 4H), 7.57(m, 8H).

FAB-MS(m/z) 321(M)"

[t

S [21]19] 4 2

Zg239 3EE [16-2](5.00g, 6.91mmol)el H]2=(4-H]H D)o} R (Bis(4-biphenyl)amine)(6.20g, 19.37mmol),
2E-t-F-5A =(Sodium t-butoxide)(1.99g, 20.73mmol) , ZEE(1) olA Hl o] E(Palladium( II )
acetate)(7.0mg, 0.034mmol) 2 EF<N(toluene) 150mLS ¥ i1 60C7FA] 7235kttt 60TCoAA Eg-t-FEHXE
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[0375]

[0376]
[0377]

[0378]

[0379]

[0380]
[0381]

[0382]

[0383]

[0384]

[0385]

SES36] 10-0948965

A (Tri-tert-butylphosphine)(0.03mL, 0.13mmol)S ¥ i 12A]7F Fot 37 w3 WSo] EEHMH AF
208 255 YE i S£FF 100nlS ¥l 1A)7F uwk & ]‘?:lo“ﬂEﬂ OER FF3l d2 fUES Y FF
Sk F ol ESR *ﬂ’a@}"’ Al HEZS| E2Fd/olME £ (1/1=v/v)E AFsta, Axste a4 1

Ao A sFE [21] 4.66g(5& 56%) LAt
1
H NMR (CDCl;) & 1.34(s, 6H), & 1.54(s, 6H), & 6.51~6.80(m, 12H), & 7.20~7.39(m, 24H), &

7.50~7.92(m, 20H). FAB-MS(m/z) 1200(M)+

St o] 22 @ 3stE [22]9] SHA

3l7] wkg2] 229 W A2o] whe} 3ok 2302 AW E FE 228 FAIAG:

<HHE-A 22>

AcOH

Q
I e e
ar THF
o

02-1 03-2

Br @\ /@ MNalt-Bu, PdiDA s, Pi-Bul, @\ OO N
. T
W Toluene T
H

shete [22-1]9] A 9

Zg T S3E [03-2](22.7g, 65.2mol)S HIESS =25 200nLe] Wil wEHsHA 9 ) Ar 2979
-78°Col A 2.5MA g Mo n-BeEa]E (n-Buli) (29.99mL, 74.98mmol)E H W3] A7}stgitt.  1~24]

E [02-1](10.0g, 27.17mmol)& Y1l o2 HH3F] WA 10A13F Bt adtslqicy,  whgo
200mLE Wi Al kgl §, fER2duo s I fEete] 42 f715S T vhadla Aol E(NgS0s ) E
TS AASIAL A8 SRl Y fU1ES tUEEEvE/n-dil 2o S st
A e HA e [22-1] 9.40g(5& 38%)E AT,

shete [22-2]9] A 9

Sk 33E [22-1]1(4.0g, 4.39mmol), L=3PHE(KI) (2.91g, 17.56mmol), AFXELIUCE U4
& (Sodium phosphinate-monohydrate) (0.93g, 8.78mmol) % oFA|EAF(Acetic acid) 60mLE ¥31 152413+ &<t
3R wdkelgith, WkEo] FRHW ARo® 2EE WEi & SnlE ¥ 30E-Eet wwkste] AdE A
S A AFeta &, dEg® HojFo] w=adAl J_Zﬂ«] 52 33kE [22-3] 3.3g(5E 86%)E AAUTE.

ot

MR (CbCly) & 1.36(s, 6H), & 1.55(s, 6H), & 7.22~7.33(m, 6H), & 7.41~7.61(m, 12H), &
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[0386]
[0387]

[0388]

[0389]
[0390]
[0391]

[0392]

[0393]
[0394]

[0395]

[0396]

[0397]

SES361 10-0948965
7.77~7.91(m, 10H).

FAB-MS(m/z) 870(M)"

shebe [22] of A 9

Zetx30 F3HE [22-2](2.5g, 3.45mmol)oll TYl#Hd o}7l(Diphenyl amine)(1.63g, 9.68 mmol), &FH t-H5A]
Z(Sodium t-butoxide)(1.0g, 10.37mmol), Zeh& (1) o}AlE|o]E(Palladium(Il) acetate) (3.5mg, 0.017mmol)
2 EFd(toluene) 70mLE ¥ 60C7HA] 7F23}T. 60CAA E-t-Fd¢ ”/\T’J(Tri—tert—
butylphosphine)(0.015mL, OWmmE%dﬁlva%%§H?ﬂ%ﬂﬁq.%%@1%EQ% R

Wiz S/ 500mLE ¥ 1A w2 odolAH ol ER FEEte] 2 et SR H OVﬂ%ﬂ
2 MFEsta, 9] HES ERZFa/olME EF8(1/1=v/v)E AFsta, Azxste] =k 1A 9] 574 35t

E [22] 1.99g(5& 55%)E Aoich. ' MR (CDCl3) & 1.35(s, 6H), & 1.54(s, 6H), & 6.44~6.80(m, 16H),

o>'

§ 7.02~7.32(m, 14H), & 7.46~7.61(m, 10H), & 7.79~7.91(m, 8H).

FAB-MS(n/z) 10480M)"

MNaOt-Bu, Pd(0AL)s, Pt-Bu) \@\
+ 2
@‘\ /©/ Toluene M

Product 23

6‘]—)\‘] oq] 22,] p—,],sl—‘j
methyldiphenylamine)(1.76g, 9.60 mmol), A%
() olAlE o] E(Palladium(1II)
butylphosphine) (0.042mL, 0.172mmol) %

& 56%)E Oé‘i'i‘ﬂr.lH NMR (CDCl3) & 1.34(s, 6H), & 1.55(s, 6H), & 2.36(s, 6H), 5 6.33~6.83(m, 18H), &

[22-2](3.0g, 3.43mmol), 3-wlET]#|do}vl(3-
(Sodium t-butoxide)(O0. 98g 10.29mmol), Z&}g
acetate)  (38.50mg, 0.172mmol), Eg-t-4 E/\E](Tri—tert—
=5 &ulE AFESt] = A e] 53 5}5“3 1 2.07g(=

2219 A4 A9 EQe W o= B
—t-F-EA =

7.01~7.22(m, 10H), & 7.50~7.61(m, 10H), & 7.78~7.90(m, 8H).
FAB-MS(m/z) 1076(M)"
St o] 24 : 3StE [24]9] SHA

7] WA 249) Wy Aol uhe HetA 252 EAHE H

o
o
g
it
)
ox
Ol
ol
38
i)
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[0398]

[0399]
[0400]

[0401]

[0402]
[0403]

[0404]

[0405]
[0406]

[0407]
[0408]

[0409]

SES361 10-0948965

OO Br MaCt-Bu, Pd{0AC): , PtBu):
+ 2
Br G " Toluene

Q 222 181 Product 24

Pl 229 ke [22]9 ¥ dAIS A WHoE SgE [22-2] (3g, 3.43mmol), BFE [18-
11(2.56g, 9.60 mmol), ZAF-t—F+EA=(Sodium t-butoxide)(0.98g, 10.29mmol), ZeF(I) olAEIC]E
(Palladium(Il) acetate) (38.50mg, 0.172mmol), Eg-t-%¥ X2 (Tri-tert-butylphosphine) (0.042mL,
0.172mmol) % EF<M(toluene) &l 100mLS Ab&3ste] =& A9 B4 33&E [24] 2.39g(F5 560)= &

A,

MR (CbCly) & 1.28~1.35(m, 30H), & 1.40(s, 6H), & 1.59(s, 6H), & 3.11~3.13(m, 2H), &
6.36~6.90(m, 16H), & 7.04~7.35(m, 10H), & 7.49~7.60(m, 10H), & 7.77~7.90(m, 8H).

FAB-MS(m/z) 124401

al7] wkg4] 259] W FEo] wet 3484 2608 RN E

Br O /@ NaotBu, PA{OAC):, P(EEU),
+ 2
- Toluene
g

222 Product 25

A 229 H{E (2219 A TAF FLI HRoE 9= [22-2] (3g, 3.43mmol), N-FHd-1-1}ZEoldl
(N-Phenyl-1-naphthylamine)(2.11g, 9.60 mmol), Z2F -t-FZA|=(Sodium t-butoxide)(0.98g, 10.29mmol),
ZebE (1)  olAlElo]E(Palladium(Il) acetate) (38.50mg, 0.172mmol), E&|-t-¥8 FAF(Tri-tert-
butylphosphine) (0.042mL, 0.172mmol) % EFM(toluene) &vf 100mLE AF&&le] =@ wAe 22 3H3E

[25] 2.17g(55& 55%)2 AU}, H NIR (CDCl3) & 1.35(s, 6H), & 1.54(s, 6H), & 6.46~6.78(m, 12H), &
7.02~7.34(m, 18H), & 7.49~7.62(m, 14H), & 7.75~7.90(m, 8H).
FAB-MS(n/z) 11480W)"

Ao 26 : shet= [26]9] A

39

37 g

[\

69 B3 A=z wet 38k 272 mdAHE IFE 262 TGt
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[0410]

[0411]
[0412]

[0413]
[0414]
[0415]

[0416]

[0417]
[0418]

[0419]
[0420]

[0421]

SES361 10-0948965

Br ‘ NaOt-Bu, Pd(O&c),, Pi-Bujs
L e T )
Br 1 Toluene
H

Q 222 181 Product 26

T 229] sEE [22]9] FA DA Fde WHoR SFE [22-2](3g, 3.43mmol), N-(VzEdll-2-Y)v>=
erdl-1-o}b (N-(naphthalen-2-y1)naphthalen-1-amine) (2.59g, 9.60 mmol), 2% -t-¥EA|=(Sodium t-
butoxide)(0.98g, 10.29mmol), Z&HF (1) olAlHo]E(Palladium( ) acetate) (38.50mg, 0.172mmol), EZ]-t-
B L AA(Tri-tert-butylphosphine) (0.042mL, 0.172mmol) 2 EF <l (toluene) &7 120mLE A}-&-3lo] Z3

532 [26] 2.40g(F& 56%) < ATk 'H NWR (CDCls) & 1.35(s, 6H), & 1.56(s, 6H), & 6.75~6.80(m,
12H), & 7.09~7.33(m, 14H), & 7.46~7.58(m, 22H), & 7.77~7.89(m, 8H).
FAB-MS(m/z) 1248(M)"

stAdd 27 : 3SHE [27]9] $HA

sh7] Wb 279 Wk R whEt ghety 28% mdEe e 27s FAslTh:
<qkg-2 27>

Br O O Maot-Bu, P i Ac)., P it-Bul, O
OO ARG W
Br Toluene
H

222 214 Product 2T

e 229 SEE [22]9 A DA} FLI e w FE [22-2] (3g, 3.43mmol), H]Z(4-H]H)ow
(Bis(4-biphenyl)amine)(3.08g, 9.60 mmol), A% -t-FEA1=(Sodium t-butoxide)(0.98g, 10.29mmol), Z&}
F(I) oFMEe]E(Palladium(I) acetate) (38.50mg, 0.172mmol), E-t-5¥8 F2AFA(Tri-tert-
butylphosphine) (0.042mL, 0.172mmol) 2 EFM(toluene) &v] SOmLE AF&3te] W] uAo] 532 33tE

[27] 2.79¢(5& 56%) < 19Tk, 'H NMR (CDCls) & 1.36(s, 6H), & 1.53(s, 6H), & 6.52~6.80(m, 12H), &
7.21~7.33(m, 26H), & 7.47~7.60(m, 18H), & 7.77~7.90(m, 8H).
FAB-MS(m/z) 1352(M)"

stAdd 28 : 33HE [28]9] $HA]

a17] wke2] 28] whe Aol uwiel 318hA] 297 REEE SR 28S FAsHgith:
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[0422]

[0423]

[0424]
[0425]

[0426]

[0427]

[0428]

[0429]

[0430]
[0431]

[0432]

SEE361 10-0948965

Br o . Br ), NaHy PO, H O
+ _—
AL Ly o,

Maot-Bu, PA{0AC),, Pi-Buls

Toluene

Froduct2s

shet= [28-1]9] 3§14 w7

Zohol 33 [04-11(26.04g, 65.2mmol)e HIEZFS| =253 200mLol Pl wWHelwA =20 FH Ar #9171
o] —78ClA 2.5M n-FE&E (n-Buli) (29.99mL, 74.98mmol)E HH3] H7lstddr. 1A H 3= [02-
11(10g, 27.17mmol)& ¥il 255 202 HA3] WA 12A417F &k wuksle).  dkgo] FEHW &
200mLE Wi A wgkel §, fgEEREAgor F st & fU15E 7 g A o] E(MgS0, ) E
TS AAS A Y FRste APE fA71ES UEEEdE/n-d84 208 Aagsta 18 o ete] 53

o
b

E [28-1] 10.43g(5& 38%)= LAUT}.

B [28-2]9] 34 ©HA

[t
pot

Zgt~T0] 3EHE [28-1] (10g, 9.89mmol), L2 =3FZHE(KI) (6.58g, 39.56mmol), AFELAIYO|E A3}
& (Sodium phosphinate-monohydrate) (2.09g, 19.78mmol), ©FHIEZF(Acetic acid) 100mLE FY3FaL 10A|3F &5
oF F{ wsleh. Hkgo] FEHW Aoz L& UEa & 100mLE ¥Wil 30t wiksie] Add A
AEE TS st &, WaeZ SAUR HojFo] 5433tE [28-2] 8.38g(& 87%)S AAUT}.
1H NMR (CDCl;) & 1.36(s, 6H), & 1.55(s, 6H), & 7.32~7.45(m, 6H), & 7.55~7.76(m, 18H), &
7.88~7.91(m, 8H).

FAB-MS(m/z) 970(M)"

sh3te [28]¢] §Hd A

Zg239 3gE [28-2] (3.0g, 3.08mmol)ol t]#Hdol®l(Diphenyl amine)(1.56g, 9.25 mmol), AF-t-F5A]
= (Sodium t-butoxide)(0.89g, 9.25mmol), Zetw(1) oFAlEHIo]E(Palladium(Il) acetate) (35mg, 0.154 mmol)

2 EFd(toluene) 70mLE Y3l 60C7HA 7F3ict. 60Tl EF-t-F¥  EX2A(Tri-tert-
butylphosphine)(0.037mL, 0.154mmol)< %Llwul%ﬁﬁﬁfﬂmﬂﬁq Hhgo] FRHEWH Ao 255
Wil S/ 500mls ¥l 1AIRF wgk & oldolAlHo| ER FESte] 92 fU5S Y SR H oMES

[28] 2.79g(& 56%)=

2 AFsL, vA] HEZS]| ERARE/obAlE %%%UH(I/FV/V)E AHste] E4 8
6

AATt. I NIR (CDCl3) & 1.36(s, 6H), & 1.54(s, 6H), & 6.45~6.61(m, 12H), 6.77~7.02(m, 12H), &

_50_



[0433]
[0434]
[0435]

[0436]

[0437]
[0438]

[0439]
[0440]
[0441]

[0442]

[0443]

[0444]

SEE361 10-0948965
7.31~7.91(m, 28H).

FAB-MS(n/z) 11480M)"

al7] whe) 299) whg Awol W 94 3002 BANE FFE 298 GG

Br @L /Q/ MaOt-Bu, PA{0AC);:, Pi-Bu)s
+ 2
1 Taoluene
H

Fdel 289 sigtE (28] @A DA T WHow IjtE [28-2]  (3.0g, 3.08mmol), 3-
methyldiphenylamine(1.77g, 9.68 mmol),2H t-%5A]=(Sodium t-butoxide)(0.98g, 10.29mmol), Ze}&(1I)
ol e o] E(Palladium(1I) acetate) (35mg, 0.154 mmol), Eg-t-3g F2A(Tri-tert-
butylphosphine)(0.037mL, 0.154mmol) % =7l &ulE ARgstol HASeE [29] 2.228(5E 56%)2= LU

o MR (CDCls) 6 1.34(s, 6H). & 1.55(s. 6H). & 2.35(s. 6H).6 6.34~6.82(m. 181). & 7.01~7.33(m,
8H). & 7.51~7.77(m, 181), & 7.89~7.91(m, 8II).
FAB-MS(m/z) 1176(M)"

stAdd 30 : 33HE [30]9] $HAd

a17] ¥k 309 whe Aol wet 31EhA] 317 BEEE SR 302 FAdsksith:

<gkg-2 30>

OOO Br /J\Q\ /@>{ NaOt-Bu, PA(CAC), PiEBu},
+ 2
N Toluene
N

28-2 18-1 Product 30

Ao 289 3tAl Wk TdE Wyoez geE [28-2] (3g, 3.08mmol), N-(4-tert-butylphenyl)-4-
isopropyl benzenamine(2.58g, 9.68 mmol), A% -t-FEA|=(Sodium t-butoxide)(0.98g, 10.29mmoll), =&}
(1) olAHe]E(Palladium(Il) acetate)(Pd(0Ac),) (35mg, 0.154 mmol), EZ-t-%8¥ EZAA(Tri-tert-

butylphosphine)(0.037mL, 0.154mmol) % EFl &ujE A}-&3}o] E2A33E [30] 2.58¢(F& 56%)S Ac).
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[0445]
[0446]
[0447]

[0448]

[0449]

[0450]

[0451]
[0452]
[0453]

[0454]

[0455]
[0456]

SEE36] 10-0948965
1
H NMR (CDCl;) & 1.27~1.34(m, 30H), & 1.40(s, 6H), & 1.59(s, 6H), & 3.12~3.14(m, 2H), 6§
6.38~6.89(m, 16H), & 7.05~7.36(m, 8H), & 7.50~7.91(m, 24H).

FAB-MS(m/z) 1344(M)"

stAdd 31 @ 33HE [31]9] $HAd

a17] ¥k 319 whe Aol wet 31eha] 322 REEE ShEE 318 FAsksith:

<A 31>

S~ A 3HgE [28-2] (5.0g, 5.10mmol), N-mldulZerall-1-o}71 (3.16g, 14.4mmol), AF -t-HFSA=
(tBuONa) (1.49g, 15.5mmol), Z&H (1) oFAlEH|o]E(Palladium(II) acetate)(Pd(0Ac),)(5mg, 0.03mmol) 2 =
Foll (150mL)E ¥ WWAIZL o}, <F 60 ColA 2A1ZF &9t muk & E-t-Fe IAA(P(t-Bu);) (20mg,
0.10mmol)< H7FsFAth.  12A13F B9 7 nRkA7) AL o2 WZhslal AA|4 (100mL)E 7Fshsith. oo}
AEHOlE (300mL) 2 F&3 I 749t FES oMHELR 23] M5t HEZS| EZF/oMAE
F3H2u)(1/10=V/V) 100nL= SR 5 ol3balo] EAsetE [31] (3.0g, +&47%)S AUTHH MR (300
MHz, CDCl;) & : 1.35(s, 6H), 1.54(s, 6H), 6.46(m, 4H), 6.50-6.62(m, 4H), 6.78(m, 4H), 7.00(m, 4H),
7.15(m, 4H), 7.30(m, 4H)7.50-7.77(m, 22H), 7.90(m, 6H).

FAB-MS(n/z) 1248(M)

[28-2] (5.0g, 5.1lmmol), W2Zg@l-2-d-xeo}



[0457]

[0458]
[0459]

[0460]

[0461]
[0462]

[0463]

[0464]
[0465]

[0466]

[0467]

SEE36] 10-0948965

7 (naphthalene-2-yl-naphthylamine) (3.87g, 14.4mmol), AF-t-FE=A]=(tBuONa) (1.49g, 15.5mmol), =&}
() olAMEo]E(Palladium(I) acetate)(Pd(0Ac),)(5mg, 0.03mmol), Eg-t-¥d¥ E2FA(Tri-tert-
butylphosphine) (P('Bu);) (20mg, 0.10mmol) 2 EFql& Al&ale] HA3gHE [32] (3.20g, & 466)S A
o}

1H NMR (300 MHz, CDClz) & : 1.35(s, 6H), 1.54(s, 6H), 6.55(m, 2H), 6.78(m, 8H), 7.15-7.32(m, 16H),
7.44-7.77(m, 28H), 7.91(m, 6H). FAB-MS(m/z) 1248(M+)

Al 33 ¢ shgHE [33]¢] $HA

ol
o
N
r!I,
olo
i
w

3¢] Rkg Aol whet sheha 34m FAE = 8eE 33

o
o
o,
ol
ol
32
O

gz ——

St 169 3EE 16 A 9AS F9E wyoz 3gkE [28-2] (5.0g, 5.1mmol), N-H]Z(H#|d)o}y
(4.62g, 14.4mmol), AF -t-F-EA=(tBuONa) (1.49¢, 15.5mmol), ZHHF(M) ol H o] E(Palladium( 1)
acetate) (Pd(0Ac),) (5mg, 0.03mmol ), Eg-t-5g EZ:T%J(Tri—tert—butylphosphine)(P(LBu)s) (20mg,
0.10mmol) ¥ EFAE AFE3t H431%E [33](3.0g, & 40%)& AU}

" NMR (300 MHz, CDCls) & : 1.35(s, 6H), 1.55(s. 6H). 6.53(m, 8H). 6.78(m, 4H). 7.22-7.32(m, 24H).
7.48-7.77(m, 24H), 7.89(m, 6H).FAB-MS(m/z) 1452(M )

el 34 ShehE [34]9] oA

a7 Whe-A) 349 wkg AR wel e 352 HAEE APE 345 FAsh

o

g4 34>

[34-1]
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[0468]

[0469]

[0470]

[0471]
[0472]

[0473]

[0474]

[0475]
[0476]

[0477]

[0478]
[0479]

on

£ 56| 10-0948965

st&t= [34-2]¢] A @A

3}etE [03-2] (10g, 28.6mmol)<S 1L T+ HlE ST FYU3tal Ar EY 7oA v EDS]) =2 F 2 (120ml) ol
wol 3 vz 78°CE SAAZAT. 2.5M BuLi(12aL, 30mmol)S H7bEta B exolA 2-FRuolERF=
(3.0g, 12.3mmol)& H7Fslglth. Eg2=39] EE AAs| F2o2 & 12 AZF T uRk & IdEE =
zefol= ¥x3h g 1LE 7M. WEdEReGel= 1.0LE FEEAUY. §715S 5 vhadgdelE
(MgS04 )E A2 T of¥slar, A7) oA 749t FF3le] 33E [34-115 Ay

Zglxago A 7] FFE [34-11 oA EAF (100mL), HEZZ e 10nL 2 ofHE 100l LM =9 &,
2ex=3 ZHHE (8.17g, 49.2mmol) ¥ AFIEAIYOIE U3IE (10.40g, 98.4mmol)S H7Fstid. 7]
P2 1243 Bk FF wNk & Aoz Wzksta AFAlS 1.0L & 7Fste] Ak, AAdE nAE
ostal ol EC R 23] A Tu HEZ =2 FHed/oHE E-8u(1/10=v/v)Z FFuRe & o 1}5}he]
2 AFE [34-2](5.50g. % 60%)E AT 'H MR (300 MHz, CDCls) & : 1.34(s. 6H), 1.55(s. 6H).

U‘I

7.22(m, 2H), 7.33(m, 7H), 7.50(m, 4H), 7.60-7.70(m, 8H), 7.77(m, 4H), 7.90(m, 4H).

FAB-MS(m/z) 748(M)
313t & [34]9] A ©HA

Ao 289 3}EE 28 A A9 T3 WP or 3StE [34-2] (5.0g, 6.7mmol), N-tj#H|do}dl (1.35g,
8.0mmol), A2F -t-FEA=(tBuONa) (1.49g, 15.5mmol), Z&E(I) ol o]E(Palladium(1l)
acetate)(Pd(0Ac),)(5mg,  0.03mmol), Eg-t-58  F2FA(Tri-tert-butylphosphine)(P(t-Bu)s)  (20mg,

0.10mmol) B EFA& AREste] £438qt= [34] (4.40g, & 74%)5 AT,

HONMR (300 MHz, CDCls) & : 1.34(s. 6H), 1.55(s, 6H). 6.45(m, 4H). 6.60(m, 2H). 6.78(m, 2H), 7.00(m,
4y, 7.22(m, 2H). 7.33(m, 6H), 7.50(m, 5H), 7.60-7.67(m, 6H), 7.78(m, 4H). 7.89(m, 4H). FAB-MS(m/z)
8810M)

stA o] 35 @ 3}stE [35]¢] SHA

at7] Whe-4) 359] wke A w2l uel 518k 362 k= ShekE 355 P

<qkg-2] 35>

Ao 289 3}gtE 28 FA WAL} A3 WHow 3EE [34-2] (5.0g, 6.7mmol), N-p-tolylbenzenamine
(1.47g, 8.0mmol), A2F -t-HFEA=(t-BuONa) (1.49g, 15.5mmol), Z&H(I) olAlE|e]E(Palladium( 1)
acetate) (Pd(0Ac),)(5mg,  0.03mmol), E#-t-%d  FA3(Tri-tert-butylphosphine)(P(t-Bu);)  (20mg,

0.10mol) 2 E2elS Algsle] =g [35] (4.0, T8 67%) = AT 'H MR (300 Mz, CDCly) &

1.34(s, 6H), 1.55(s, 6H), 2.36(s, 3H), 6.34(m, 2H), 6.45(m, 2H), 6.62(m, 2H), 6.76-6.81(m, 4H),
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[0480]
[0481]
[0482]

[0483]

[0484]
[0485]

[0486]

[0487]
[0488]

[0489]

[0490]
[0491]

7.01(m, 2H), 7.21(m 2H), 7.33(m, 6H),

FAB-MS(n/z) 895(M)

‘61—)301] 289] 5].
8.0mmol), A%

0.10mmol) % EFl&

" ONMR (300 MHz, CDCls) & :

6.30-6.38(m, 4H), 6.78(m, 2H),

A 37 ¢ SIFHE |

7.48-7.50(m, 5H),

SES361 10-0948965

7.60-7.68(m, 6H), 7.76(m, 4H), 7.88(m, 4H).

A wA¢} B3 Wb ow 3eE [34-2] (5.0g, 6.7mmol), 33E [18-1] (2.14g,

H O
—t- %15?*]Ei(t—BuONa)

acetate) (Pd(0Ac),)(5mg,  0.03mmol),

37]el ¢4

gl BAstEE

(1.49¢
Eg-t-

[3

6.88(m, 2H),
A1), 7.89(m, 4H). FAB-MS(m/z) 979(M )

6]

1.25(d, J=6.9Hz,

=1 =3
T

(4.3

6H),

15.5mmol),  HF(I)  olAEH eI E(Palladium( 1)

EZ A (Tri-tert-butylphosphine) (P(t-Bu);)  (20mg,

£ 65%)S AT,

1.32(s, 9H), 1.34(s, 6H), 1.55(s, 6H), 2.87(m, 1),

7.05(m, 2H), 7.22-7.32(m, 8H), 7.48-7.68(m, 11H), 7.78(m,

s/ WA 37¢) Wy Aol uheh Bety 382

<dk-g-2] 37>

gl

Fdel 289 shiE

28 94 S =

o)
=4

3

pil

H}

™
=]
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[0492]

[0493]
[0494]

[0495]

[0496]
[0497]

[0498]

[0499]

[0500]

SES361 10-0948965

(N-phenylnaphthalen-1-amine) (1.75g, 8.0mmol), A% -t-¥=A|=(tBuONa) (1.49g, 15.5mmol), Z&}E (1)
ol e o] E(Palladium(1I) acetate)(Pd(0OAc),) (5mg, 0.03mmol), Eg-t-54 F2A(Tri-tert-

butylphosphine) (P(t-Bu);) (20mg, 0.10mmol) H EFAS AF8ste] b wA9] EH3gE [37] (3.80g,
S8 6192 ATH H NR (300 MHz, CDCl;) & : 1.35(s, 6H), 1.54(s, 6H), 6.45(m, 2H), 6.60(m, 2H),
6.78(m, 2H), 7.00(m, 2H), 7.15-7.30(m, 5H), 7.50(m, 5H), 7.60-7.68(m, 8H), 7.78(m, 4H), 7.88(m, 4H).
FAB-MS(m/z) 931(M)

StAl o] 38 : 3}stE [38]¢] dHAl

at7] ukg-2] 389 WhS- A=l uwhel s13h4] 397 BEEE SEE 388 Fekgith:

o

<dk-g-2] 38>

gl

[38]

St o] 289 FFE 28 Al WAl9 B Wyow sgtE [34-2] (5.0g, 6.7mmol), TI(VEZE-2-)o}r]
(di(naphthalen-2-yl)amine) (2.15g, 8.0mmol), AF -t-HFZA=(tBuONa) (1.49g, 15.5mmol), Ze}w(I) o}
AlE| o] E(Palladium( 1) acetate) (Pd(0OAc),) (5mg, 0.03mmol ), Eg-t-F4g ¥ 2 (Tri-tert-

butylphosphine) (P(t-Bu);) (20mg, 0.10mmol) % EFAE& AlE3te] HH33E [38] (4.0g, & 610 AN
=

MR (300 MHz, CDCls) & @ 1.35(s, 6H), 1.55(s, 6H), 6.78(m, 6H), 7.10(m, 2H), 7.23-7.33(m, 10H),
7.50-7.68(m, 17H), 7.80(m, 4H), 7.88(m, 4H).FAB-MS(m/z) 9810M)

Ao 39 ¢ shet= [39]¢] oA

ol
o
N
rE
olo
i
wW

99 Wk Aol we} shehA 402 = 3w 395 et
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[0501]

[0502]
[0503]

[0504]
[0505]
[0506]

[0507]

[0508]
[0509]

[0510]

[0511]

SEE361 10-0948965

[312]

Aol 289 g 28 A SA BLE WHOR = [34-2] (5.0g, 6.7mmol), N-(UZEa-2-A) e
A-1-o}71 (N-(naphthalen-2-y1)naphthalen-1-amine) (2.15g, 8.0mmol), 4AFH -t-FSA]=(tBuONa) (1.49g,
15.5mmol), ZEE(I) ol o]E(Palladium(II) acetate)(Pd(OAc).)(5mg, 0.03mmol), EZ-t-HF& X3

(Tri—tert—butylphosphine)(P(LBu)g) (20mg, 0.10mmol) ¥ EF4150mLS A}&3te] E431sE [39] (3.70g,
& 56%)S ATk, H MR (300 MHz, CDCls) & : 1.34(s, 6H), 1.55(s, 6H), 6.55(m, 1H), 6.78(m,4H),
7.20-7.30(m, 14H), 7.50-7.71(m, 16H), 7.78(m, 4H), 7.89(m, 4H).

FAB-MS(m/z) 981(M)

el 40 - SFetE [40]°] A

a17] ¥k 409] WS Aol wet 31Eha] 417 BEEE SHEE 408 FsHsith:

<qkg-2 40>

StAl o] 289 3etE 28 A WAeF HYUe WHo = 33E [34-2] (5g, 6.7mmol), 3}$E [21-1] (2.57g,
8.0mmol), AF-t-HF-EA| = (tBuONa) (1. 49g, 15.5mmol ), Z5(1) olA o] E(Palladium( II )

acetate)(Pd(0OAc),) (5mg, 0.03mmol ), Eg-t-F4d  ¥23(Tri-tert-butylphosphine) (P( Bu) ) (20mg,
0.10mmol) ¥ EFAE AFE3t] wgbA 1A H4315HE [40] 3.60g (& 52%)S AUrt.

I ONMR (300 MHz, CDCl3) & @ 1.45(s, 6H), 1.54(s, 6H), 6.51(m, 4H), 6.80(m, 2H), 7.21-7.30(m, 18H),

7.50(m, 9H), 7.60-7.68(m, 6H), 7.78(m, 4H), 7.89(m, 4H).

FAB-MS(m/z) 1033(M)
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[0512]
[0513]

[0514]

[0515]

[0516]

[0517]

[0518]
[0519]
[0520]

[0521]

[0522]

[0523]

SEE361 10-0948965

[#1]

3o [22]9 3FEHE 2234 w9 TSk whHo g 3FE [22-2](5.0 g, 5.73 mmol), 3FEE [41-1] (5.74
g, 14.32 mmol), A2FHF-t-HEA]=(Sodium t-butoxide)(1.37g, 14.32 mmol), ZE&H(I) o}AlEH o] E(Palladium
(II) acetate)(Pd(0Ac),)  (64mg, 0.286mmol), EF(250mL) % EF-t-Hd  FEA2A(Tri-tert-

butylphosphine)(0.069mL, 0.286mmol)& AF&3sle] w2k Al B4 3FE [41] 6.10g (F& 700
OJOJDlr
= AA .

1

HNWR (CDCly) 6 : 1.47(s, 30H). 7.00-7.20(m, 12H), 7.28-7.38(m. 14H). 7.50~7.60(m, 181), 7.78(m, 4H),
7.80~7.91(m, 8H)

FAB-MS(m/z) 1512 ()

Ao 42 ¢ 3EE [42]9 34

al7] WA 420] whg Awo] wel shehd 430w mANE BT 23 FAAT:

<Hhg2] 42>

O [34-2]
—_—

[41-1] 2]

gt o 349 39S 34 T DAY L WP o R 3EE [34-21(5.0 g, 6.67 mmol), IFE [41-1] (2.94
g, 7.34 mmol ), E-t-FEA=(Sodium t-butoxide)(961mg, 10.0 mmol ), ZEhE (1)
oA Hlo] E(Palladium(II) acetate)(Pd(OAc),) (30mg, 0.133mmol), EF<(250mL) % E-t-Fd T AA(Tri-
tert-butylphosphine)(0.032mL, 0.133mmol)-& AR&3le] WwgbAl mA|ojw-dal mAo] 54 33E [42] 5.10g

(8 6995 L.
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[0524]

[0525]
[0526]

[0527]

[0528]
[0529]

[0530]

[0531]

[0532]

[0533]

SES361 10-0948965

HONMR (CDCls) & : 1.46(s, 24H), 7.01-7.18(m, 6H), 7.22-7.38(m, 12H), 7.41-7.60(m, 13H), 7.67(n, 2H),
7.76(m. 4H). 7.85-7.90(m. 6H) FAB-MS(n/z) 1113 ()’

Ao 43 ¢ shebe [43]9] A

ol
o
N
rE
olo
i
i~

39l WS Ao wt §8H2 442 THHE R 43S A3

H3-2] [3-3] [3]

el 169 st [16-1] 4 dA9k L Wyew shehE [43-1] (28.59g, 68.30mmol), 2.5M n-+-& 2]
F(n-BuLi) (27.32mL, 68.30mmol), 3}3F= [02-1] (10.0g, 27.32mmol)& ApEste] w=3hA) x| o] &4 33t=
[43-2] 20.0g (=& 79%)E AJAt.FAd 169 3gE [16-2] T4 dAlet U3 o=z 338 [43-2]
(10.0g, 10.72mmol), L9 =3}Z-H(KI) (7.03g, 42.40mmol), AFEAYUYO]E U43E(Sodium phosphinate—
monohydrate) (10.9g, 84.80mmol) F o}A|EALS AL-§-3te] 5% [43-3] 7.60g (& 79%) & LATt.

dAdd 169 e [16] A GAe FdI} wHow 3EE [43-3] (7.6g, 8.47mmol), UT¥ld o}vl
(Diphenylamine), (3.58g, 21.17mmol), AH-t-F=A=(Sodium tert-butoxide) (2.44g, 25.41mmol), Z&&H
(II) olAlElo]E(Palladium(II) acetate)(Pd(0Ac);) (95mg, 0.423mmol), EZ t-HF¥ X2F(Tri-tert-

butylphosphine) (0.102mL, 0.423 mmol) ¥ EF<l 200mLE Al&3sle] 4 3}stE [43] 7.0g (5 7792 I
=

H NMR(CDC1) & : 1.45(s, 12H), 7.05-7.20(m, 16H), 7.25-7.50(m, 40H), 7.51-7.60(m, 6H), 7.75-7.95(m,
6H)
FAB-MS(n/z) 1072(M)

Al 44 - sheb= [44]9] M SF7] REGA] 449] whG G Ro| uhe} shebA 452 FAY = 3EE 4E
o:h;]_-
STt

L

3

ol
i
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[0534]

[0535]
[0536]

[0537]

[0538]

[0539]
[0540]
[0541]

[0542]

[0543]

[0544]

SEE36] 10-0948965

[44-2] [44-3] [44]

Ao 169 31E [16-1] 34 dA Sds Yoz 3 [44-1] (28.59g, 81.51mmol), 2.5M n-¥-€&]
H(n-BuLi) (32.6mL, 81.5lmmol), 3}3+= [02-1] (10.0g, 27.32mmol)S AFg3Sle] =T 1o 27 33&
[44-2] 21.0g (& 80%)E LT}

Aol 169 stk [16-2] A dAlel Fd3 Wew SekE [44-2] (20.0g, 20.72mmol), L9 E=3bAH
(KI) (13.76g, 82.90mmol), AF XU o]E U<3}%(Sodium phosphinate-monohydrate) (17.57g, 165.7mmol)
2D ol EALS ALg3te] 3HEE [44-3] 15.0g (8 78%0)E AT}

—

e 169 sEE [16] 3 DAY wdg wHo=m S3tE [44-3] (15.0g, 16.15mmol), Ti=ld o}Fl
(Diphenylamine) (6.82g, 40.37mmol), ZF-t-HFZA=(Sodium tert-butoxide) (4.65g, 48.45mmol), Z&&F
(II) oFAEHo]E(Palladium(Il) acetate)(Pd(OAc),) (181mg, 0.808mmol), E& t-F& X2 (Tri-tert—

butylphosphine) (0.196mL g, 0.808 mmol) % EF<l 500mLES Ag3le] ZA3HE [44] 12.0g (8 67%)=
AT}, H NMR(CDCls) & : 1.45(s, 12H), 7.06-7.25(m, 24H), 7.30-7.37(m, 18H), 7.40-7.55(m, 18H),

7.78(m, 2H0), 7.80(m, 2H), 7.90-7.95(m, 4H)

FAB-MS(m/z) 1104(M)

[22-2]
HM —

[45-1]

[45]

A [22]19 FHE 2284 %71]9} =3 o g 33E [22-2](5.0 g, 5.73 mmol), 3IE [45-1] (Fhv}
=, 2.39 g, 14.32 mmol) AE-t-FEA)=(Sodium t-butoxide)(1.37g, 14.32 mmol), Z&H(II) oFAEHo|E
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[0545]

[0546]
[0547]
[0548]

[0549]

[0550]
[0551]

[0552]

[0553]

[0554]

[0555]

[0556]

SES361 10-0948965

(Palladium(II) acetate)(Pd(OAc)s) (64mg, 0.286mmol), EF<N(100mL) % EF-t-H€

us

A (Tri-tert-

butylphosphine)(0.069mL, 0.286mmol)-& AF&3slod wgtd Al 54 3FE [45] 5.10g (F& 8DE
At

1
H NMR (CDCl3) & : 1.45(s, 12H), 7.00-7.10(m, 8H), 7.20(m, 2H), 7.30-7.40(m, 10H), 7.45-7.75(m, 16H),
7.78(m, 2H), 7.80(m, 4H), 7.89(m, 4H)

FAB-MS(m/z) 1044 ()"

StAdd 46 : 33HE [46]9] $HA

a17] wke2] 469 Wk Aol wet 318hA] 472 REEE SR 462 FAsHIth:

<k 46>

[#1-3]

Bé-2] 61

o] 019 3FE [01-4] T DA FAe o 3FE [46-1] (31.42g, 79.1mmol), 2.5M -2 H-1
225 (n-BuLi) (36.92mL, 92.29mmol) % 3}3HE [01-3] (13.2g, 32.96mmol)S AF&3le] b Ao L3
3}3tE [46-2] 28.0 ¢ (558 8202 AUv}.

3o 019 3FE [01] A wA T8 wHo R 33HE [46-2] (28.0g, 26.99mmol), £ =& (KI)
(17.92g, 108.0mmol), AFIZAIYolE AF3E(Sodium phosphlnate—monohydrate) (22. 88g, 216.0mmol) =
oFH E4t(Acetic acid) & AFEStS] wdbAl mA|9] EA 313E [46] 20.0g (74%)E AAT}.

' NMR (300 MHz, CDCl3) & : 1.46(s, 6H), 7.01-7.15(m, 20H), 7.21-7.42(m, 8H), 7.50-7.80(m, 13H), 7.82-
7.91(m, 7H)

FAB-MS(m/z) 1002(M)

adel 47 @ spetE [47]9] 94

) wEgA 479) W Azl wel S 482 AL ATE 472 FYHAH
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[0557]

[0558]

[0559]

[0560]

[0561]

[0562]

[0563]

[0564]
[0565]

[0566]

[0567]

[0568]

[0569]

SES361 10-0948965

[#1-3]

A d 019 3EE [01-4] T4 GAY U wHoZ SR [47-1] (25.61lg, 62.43mmol), 2.5M =2 -4
225 (n-BuLi) (24.97mL, 62.43mmol) % 3}gHE [01-3] (10.0g, 24.97mmol)<S AFE3lo] =M Ao L3
S}3E [47-2] 15.0 g (75 56%)5 AU},

e 019 3EFE [01] T4 DAY TYUsk grHoz s3E [47-2] (15.0g, 14.08mmol), L9 =& (K1)
(9.35g, 56.32mmol), AFEXLIYO]|E U35 (Sodium phosphinate-monohydrate) (11.94g, 112.64mm01) =2

ofMEA(Acetic acid)& AHESFe] Wik iAo} EA ShehE 12.0g (5% 8302 Ak 'H NR (300
Hz, CDCls) & : 1.44(s, 6H), 2.34(s, 6H), 6.99-7.15(m, 18H), 7.25—7.38(m, 8H), 7.50-7.92(m, 20H)

11]

FAB-MS(m/z) 1031(M)

7del 48 ¢ 3hebe [48]9] ShAdst] wb-S-4] 489 whg Aol we} 3ekd 4982 R = e 48

tlo
ndt
oX
ol
ol

[4a11

A4 019 3aE [01-4] T4 A B WHoz F)3E [48-1] (24.68g, 62.43mmol), 2.5M AA--goH
n-F-E 2] E (n-BuLi) (24.97mL, 62.43mmol) % 3}3+E [01-3] (10.0g, 24.97mmol)S AF&38te] =gkl 3149
=24 3elE [48-2] 22.0 g (7% 85%)E LU},

Ao 019 3FEE [01] &4 dA9 Hd3k s or 313HE [48-2] (20.0g, 19.36mmol), QL E=3FZ-E(KI)
(12.85g, 77.42mmol), AFEX2IY|o|E < ?—ﬂa(Sodlum phosphlnate monohydrate) (16.42g, 154.88mmol) 2
b EAF(Acetic acid) g AHEst] bl 1A 54 s13E [48] 16.0g (58 83%)E AUTt.

' NMR (300 MHz, CDCly) & : 1.44(s, 6H), 7.15-7.40(m, 20H), 7.49-7.91(m, 24H) FAB-MS(m/z) 998(M+)

Ao 49 ¢ shebe [49]9] oA

3t7] whg2] 499 Wg A o] wet sheha) 5008 mAEE S HE 495 A
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[0571]
[0572]

[0573]

[0574]
[0575]
[0576]

[0577]

[0578]
[0579]

[0580]

[0581]

[0582]

SEE36] 10-0948965

[+%]
A 019 33HE [01-4] 34 A}t T WHez 3hE [49-1] (18.06g, 62.43mmol), 2.5M Aik-g-of
o] n-F-EglHF(n-BuLi) (24.97mL, 62.43mmol) = @ri}% 01-3] (10.0g, 24.97mmol)& AF-&3le] A 314

O

o] 7 3§t [49-2] 18.0 g (88%)E AUt Al 019 3= [01-4] T4 @A 543 WHow 3E
[49-2] (18.0g, 21.92mmol), L E3}ZHE(KI) (14.56g, 87.68mmol), AFEAVUOJE A<3}E(Sodium
phosphinate—monohydrate) (18.59g, 175.36mmol) B o}A|EAM(Acetic acid)S AM&dle] Axebd A9 =%
3etE | 14.0g (& 81%)E AU},

H MR (300 MHz, CDCl;) & : 0.65(s, 12H), 1.45(s, 12H), 7.25-7.45(m, 8H), 7.50-7.80(m, 15H), 7.82-

7.95(m, 5H)

FAB-MS(m/z) 786(M)
stAdd 50 : 33HE [51]9] $HAd

al7] whg-A 5090 wkg- Ao ulet 313H4] 518 RHEE FE 508 FAEITh

il

<WF-S-2] 50>

gl

[#-3]

[50-1]

A 019 33HE [01-4] 34 A T WHez 33kE [50-1] (25.80g, 62.43mmol), 2.5M Aik-g-of
o] n -F€2E(n-BuLi) (24.97mL, 62.43mmol) % 3}3+&E [01-3] (10.0g, 24.97mmol)S AF&3le] w2} 3149
22 geE [50-2] 21.0 g (79%)E LAUT}.

3o 019 3FE [01] A wA TUs wHow F3HE [50-2] (21.0g, 19.64mmol), £ =& (KI)
(13.04g, 78.56mmol), AFEZAIUolE "é—?ﬁ}E(Sodlum phosphlnate—monohydrate) (16.65g, 157.12mmol) %
ol ELt(Acetic acid)& AFESte] mA mA|] E4 313E [50] 17.0g (& 84%0)E AU},

I NIR (300 MHz, CDCl3) & : 1.45(s, 6H), 7.30-7.45(m, 20H), 7.51-7.81(m, 23H), 7.85-7.95(m, 5H) FAB-

MS(m/z) 1034(M)

stAdd 51 @ 33HE [51]9] $HAd
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[0583]

[0584]

[0585]

[0586]

[0587]

[0588]
[0589]
[0590]

[0591]

[0592]
[0593]

[0594]

[0595]

[0596]

[0597]

SEE36] 10-0948965

s7] wga slo Wk Bzl wheh sheld s2m HAHE HYE 51 Gtk

Bi

[51-1]

[51-2] 1

Ao 019 3HEE [01-4] T GAe L3 WhHo 2 33E [51-1] (15.43g, 62.43mmol), 2.5M NAk-g-oH
o] n-%- agmBﬁn(m9ML62Bmm)2<ﬂ§%[M%]HO%,MQMmD%~4&a@L$Hﬂiﬂﬂ
=24 #3E [561-2] 18.0 g (& 980 E UTH. A4 019 3H3t&E [ A DA AT HHoR FHE
[51-2] (18.0g, 24.43mmol), L22=3}Z&H(KI) (16.22g, 97.72mm01), XY olE  d43E(Sodium
phosphinate-monohydrate) (20.71g, 195.44mmol) % o}A|EXF(Acetic acid)S ARSI w=ad Ao 52 3}
& [51] 13.0g (& 76%)5 LU

I MR (300 MHz, CDCl;) & : 1.46(s, 6H), 7.13-7.77(m, 25H), 7.84-7.90(m, 3H)

FAB-MS(mn/z) 702(M)

ol
o
N
r!I,
olo
1
[}
o
1o,
r!I,
olo
)
&
Lot

o

>,
[
<o
o
[l

“
o
i
rr
Lo
s
i
ol
N
il
2
o,
of
Qo
38
)

[52-2] [52]

gdd 019 SFE [01-4] A GAS e woz F3E [52-1] (16.43g, 62.43mmol), 2.5M 2k-g-oH
g8 E(n-BuLi) (24.97mL, 62.43mmol) % 34?} [01-3] (10.0g, 24.97mmol)E AF&3le] =&A A2
& [52-2] 13.0 g (68%) S LUtt.

dAdd 019 3E [01] T4 A9 HU3 Wyow 39S [52-2] (13.0g, 16.91mmol), L Q=3FZ-E(KI)
(11.23g, 67.64mmol), AFIFE2IUo|E < Q:E}e;(Sodlum phosphinate- monohydrate) (20.71g, 135.28mmol)
oFM EAt(Acetic acid) & ARE3E] @A iAo 53 313E [52] 10.0g (F& 80%)E AUTT.

' NMR (300 MHz, CDCly) & : 1.46(s, 6H), 7.28-7.33(m, 8H), 7.54-7.90(m, 18H), 8.08(s, 2H)

FAB-MS(m/z) 734(M)

stAdd 53 : 33HE [53]9] $HAd
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[0598]

[0599]

[0600]
[0601]

[0602]

[0603]

[0604]
[0605]
[0606]

[0607]

[0608]
[0609]

[0610]

[0611]

[0612]

SES361 10-0948965
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[1-3]

[531]

wo=w 33kE [53-1] (17.12g, 62.43mmol), 2.5M 4k-8-<F

el 01 stk [01-4] 4 SA9L L7 A
) # §}§} [01-3] (10.0g, 24.97mmol)& AFE-3le] =gkl 3139

o] n-F-E8E(mBuLi) (24.97mL, 62.43mmol
572 33 [53-2] 16.0 g (81%)& LUT}.

|

st 019 3HstE [01] A dAe L3k d =2 3}3tE [53-2] (16.0g, 20.23mmol), L2.=3+Z-H(KI)
(13.43g, 80.92mmol), AF XE2I|UolE-A -’f—@rg(Sodlum phosphmate monohydrate) (17.15g, 161.84mmol)
D ol EAHAcetic acid) & AFESte] =3 nAY 53 33HE [63] 12.0g (& 78%) 5 AAUATE.

I NIR (300 MHz, CDCl;) & : 1.46(s, 6H), 1.51(t, 6H), 3.87-3.89(q, 4H), 7.17-7.45(m, 16h), 7.54-

7.77(m, 9H), 7.84-7.90(m, 3H)

FAB-MS(mn/z) 756(M)
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o
N
r!I,
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1
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~
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i
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0131

[54+1]

Ao 019 FFE [01-4] T4 w9 Bdsk WwHoz g5HE [54-1] (20.11g, 62.43mmol), 2.5M SAFgoH

925 (n-BulLi) (24.97nL, 62.43mmol) 2 ‘Q%[M%]QO% %9MmU%~w&aﬂL4Mﬂ1ﬂg
St [64-2] 17.0 g (578 7705 AATh. F4l 019 = [01] 48 9Ae sdg o= o9&
[54-2] (17.0g, 19.16mmol), LQ=3Z-F(KI) (12.72g, mﬁ@mnx LFELIAYOIE U438 (Sodium
phosphinate-monohydrate) (16.25g, 153.28mmol) % o}M|EAF(Acetic acid)E AF&3le] m| A Ao &= 3}g
E [54] 13.0g (& 80%)E ULt

4o
3
an

" ONMR (300 MHz, CDCls) & : 1.45(s, 6H), 7.00-7.08(m, 4H), 7.28-7.46(m, 20H), 7.54-7.60(m, 5H), 7.67-
7.77(m, 6H), 7.84-7.90(m, 3H) FAB-MS(m/z) 852(M)
stAdd 55 : 33HE [55]9] $HAd

&F7] kg4 559 whg Gzl whet 38k 5608 FHH = 3HE 555 AT

(
—~
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[0614]
[0615]

[0616]

[0617]

[0618]

[0619]

[0620]
[0621]

[0622]

[0623]

[0624]

[0625]

[0626]

[0627]

SES361 10-0948965

Ao 019 3HEE [01-4] A dA9F 53 Wi oz 33E [01-1] (28.14g, 103.0mmol), 2.5M Ak
o p-2"gE(n-BuLi) (41.2mL, 103.Ommol) 5’% 2-ZF &2 2 orEd}F] =(2-chloroanthraquinone) (10.0g,
41.2Immo ) AFE-8te] 22 3}3HE [55-1] 25.0 g (58 96%)E L At}.

Ao 019 FFE [01-4] FA DAY U BHo i.ﬂ}g [55-1] (25.0g, 39.6lmmol), KQE=3p2H
(KI) (26.30g, 158.44mmol), AH EX=IYolE-A

E- (Sodium phosphinate-monohydrate) (33.59g,
316.9mmol) % o}MEAF(Acetic acid)S Abgsle] 4 33E

55-2] 19.0g (& 80%)E LAAT}.

- 4>
o
— i

St o] 019 3HeHE [01-3] A wAle} U wyow 3etE [55-2] (5.0g, 8.37mmol ), 3}¥HE [55-3]
(4.55g, 12.56mmol), HIE#7]~ Egud XAy xZ#F (PA(PPhy),) (483mg, 0.418 mmol), ERIYUYERF

(Nazco:a, M 8N 9 EFA(250mL) & AFESt] Al nA ] HA F3E | 7.0g (7 & 95%)S ATt

nirl

" ONMR (300 MHz, CDCls) & : 1.46(s, 12H), 7.06-7.14(m, 10H), 7.28-7.38(m, 8H). 7.55-7.77(m. 13H).
7.84-7.91(m, 7H)

FAB-MS(m/z) 878(M)

stAdd 56 : 33HE [56]9] $HAd

371 W& 569 vk Amol whet ek 57R mdEe SFE 568 FAsAh:

[52-2]

[56-1]

e 019 3ETE [01-3] A DA SUsk wHow &3FE [55-2] (5.0g, 8.37mmol ), 3FFE [56-1]
(4.52g, 12.56mmol), HIE#7]~ Egud XAy xZ#F (PA(PPhy),) (483mg, 0.418 mmol), ERIYUYERF
(NaCO;, 2M F~89) 2 EF<I(250mL) & AREste] w=dbd uAe] 54 3stE [56] 6.60g (578§ 90%) S
A=

" ONMR (300 MHz, CDCls) & : 1.44(s, 12H). 7.16-7.38(m, 14H). 7.54-7.77(m, 15H). 7.84-7.90(m, 7H) FAB-
MS(m/z) 876(M")
stAdd 57 @ 33HE [57]9] $HAd

a17] wke] 579 whe ARl wrel 318h4] 587 REEE SR 578 FAsHIth:
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[0628]

[0629]
[0630]

[0631]

[0632]
[0633]

[0634]

[0635]
[0636]

[0637]

[0638]

[0639]

[0640]

SES361 10-0948965

Ao 019 3gE [01-3] TA 2 33E [55-2] (5.0g, 8.37mmol ), FIE [57-1]
(3.19¢, 12.56mmol), HE#}7] g} (Pd(PPhy),) (483mg, 0.418 mmol), ERMIER

(Na,CO;, 2M &) 9 FFM(2500L) & AR&she]l =g aAe] 52 33HE [57] 4.30g (58 670
ATt

H NWR (300 MHz, CDCls) & : 0.66(s, 6H), 1.46(s, 12H), 7.28-7.42(m, 8H), 7.53-7.77(m, 14H), 7.84-
7.90(m, GH)FAB-MS(m/z) 770(M)

stAdd] 58 : 33HE [58]9] $HAd

37] Whe-2) 589 wkg Aol whel 3eh 598 wAW = 3

o
o
co
tlo
et
o,
ol
ol
32
5

<qk-g-2] 58>

[5&1]

A4 019 3HEHE [01-3] A WA U wHo=z FetE [55-2] (5.0g, 8.37mmol ), 3}FE [58-1]
d =Y

(4.75g, 12.56mmol), ElEZ7]~ Egdd x2yw3dF (Pd(PPhs),) (483mg, 0.418 mmol), BHAIGEH
(NaxCOs, 2M =&<H) B ZF<M(toluene)S ARE3Fe] =h 1|9 54 s}3&E [58] 5.40g (F& 720)S ¥
=%

' NMR (300 MHz, CDCly) & : 1.45(s, 12H), 7.28-7.42(m, 14H), 7.54-7.77(m, 18H), 7.82-7.90(m, 6H)

FAB-MS(m/z) 894(M)

stAdd 59 : 33HE [59]9] $HAd

(
—~

al7] WA 599) wkg Awel wel skt f0ow mAWE BT 595 FASAT:
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[0641]

[0642]
[0643]

[0644]

[0645]
[0646]
[0647]

[0648]

[0649]
[0650]

[0651]
[0652]

[0653]

SES361 10-0948965

Ao 019 3FE [01-3] 4

d dAet A w)
(2.66g, 12.56mmol), ElEZ}7]~ Egdd x2yw3dtF (Pd(PPhs),) (483mg, 0.418 mmol), BHAIGEH

How F3E [55-2] (5.0g, 8.37mmol ), FIIE [59-1]
lr_j

(Na,CO;, 2M =8) B EF<U(250mL) & ARSste] AweA 1Al 54 3gkw [59] 4.0g (58 65%) <
AN
'H NMR (300 MHz, CDCly) & © 1.47(s, 12H), 7.13-7.38(m, 10H), 7.53-7.77(m, 13H), 7.84-7.90(m, 5H)

FAB-MS(m/z) 728 (M)

stAdd 60 : 33HE [60]2] $HA

al7) wheAl 609 W-e Awol W 584 612 EAHE HTE 60

o
s
o
ol
ol
38
5

<qk-g-2] 60>

Qreom ———> o0

[60-1]

dAdd 019 3HgHE [01-3] A GA9 T4 wyow 3eE [55-2] (5.0g, 8.37mmol) , 3+EHE [60-1]
(2.86g, 12.56mmol), EIEZ}7|~ Egsld x2~3w=3elH  (PA(PPhy),) (483mg, 0.418 mmol), BHAIIEFH

(NaxC0s, 2M F28-9) 2 E0(250mL) S AEate] vlA A9 %7 3132 [60] 4.50g (& 72%)S AU

' NMR (300 MHz, CDCl;) & : 1.45(s, 12H), 7.31-7.38(m, 8H), 7.54-7.90(m, 19H), 8.08(s, 1H)

FAB-MS(m/z) 744 (M)
stAdd 61 : 33HE [61]9] $HA

a17] ¥k 619 whe Ao wet 318hA] 622 REEE SHEE 618 FAskth:
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[0655]
[0656]

[0657]
[0658]
[0659]

[0660]

[0661]
[0662]

[0663]

[0664]

[0665]
[0666]

[0667]

SES361 10-0948965

[52-2]

Ao 019 32 [01-3] A WA = o2 F3E [55-2] (5.0g, 8.37mmol ), ZHFE [61-1]
(3.61g, 12.56mmol), ElEz}7]|2~ Egdd 223 wdetF (Pd(PPhs),) (483mg, 0.418 mmol), EBEHAIIER
3]

(NayCOs, 2M &) 2 EF<l(toluene) & AMEst] Axa4l a9 534 3= [61] 5.10g (F& 76%) =

S\’iE‘r.lH NMR (300 MHz, CDClsz) & : 1.46(s, 12H), 7.00-7.08(m, 2H), 7.28-7.46(m, 14H), 7.54-7.77(m, 12H),
7.84-7.90(m, 5H)

FAB-MS(n/z) 803 (M)

B C.Q 021
SO T

Hé-11

[62-1] [52-2] [62]

Ao 169 3HSE [16-1]1 T4 dAIe A3 WHo =z 33HE [46-1] (27.14g, 68.30mmol), 2.5M 3NAHg-oH
n-Fg2]H(n-Buli) (27.32mL, 68.30mmol) 2 3}g&E [02-1] (10.0g, 27.32mmol)S AFE3lY] =2 I3E
[62-1] 29.5g (& 71%)E AU}

Aol 169 e [16-2] 4 SAet TI3 wyom [62-1] (29.0g, 28.86mmol), L. E3HZAHE(KI)
(19.16g, 115.4mmol), AFF AT U|o]E U43}=(Sodium phosphinate-monohydrate) (24.47g, 230.9mmol) 2
SN EALS AHgste] 3= [62-2] 21.0g (578 75%)& AATH. FAdd 169 sitE [16] ¥4 ©A 43
o 2 3ketE [62-2] (10.0g, 10.32mmol), ©T]¥d o}¥l(Diphenylamine) (4.36g, 25.80mmol), AFE-t-H=A]
=(Sodium tert-butoxide) (2.97g, 30.96mmol), Z&HF(I1) o}AMEHIe]E(Palladium(II) acetate) (116mg,
0.516mmol), E¥-t-H¢ i/“34(Tri—tert—butylphosphine) (0.125mL, 0.516 mmol) % EF< 200mLE A&}
o mlAlAe] HA5SE [62] 8.20g (& 69%)S AU

1H NMR(CDCls) & : 6.98-7.01(m, 16H), 7.06-7.14(m, 28H), 7.28-7.38(m, 4H), 7.51-7.60(m, 6H), 7.77-
7.90(m, 6H)

FAB-MS(m/z) 1144(M)
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[0668]

[0669]
[0670]

[0671]

[0672]

[0673]

[0674]
[0675]

[0676]

[0677]
[0678]

[0679]

[0680]

SEE361 10-0948965

6311 [63-2] 631

g 169 3FE [16-1] T Tt SUe o w 33HE [48-1] (26.99g, 68.30mmol), 2.5M Ak-g-of
olp-F-g el (n-Buli) (27.32mL, 68.30mmol) R 3}3F= [02-1] (10.0g, 27.32mmol)& ARE3te] 3H3h= [63-1]
250g (T% 91%)E l:/\)\q

FAdel 169 s3E [16-2] T4 DAL T4 wHez [63-11 (29.0g, 24.98mmol), L9 =3FHE(KID)
(16.59g, 99.92mmol), AFIE2IUo]E U43}E(Sodium phosphinate-monohydrate) (21.18g, 199.84mmol) %
oM EALS AFE-3tY] 319E [63-2] 20.0g (8 83%)E LAUTH.

Aol 169 3gHE [16] F4 A9 SU3 wyom 3§E [63-2] (10.0g, 10.37mmol), ©luld o}l
(Diphenylamine) (4.38g, 25.93mmol), AFH-t-FEA=(Sodium tert-butoxide) (2.99g, 31.1lmmol), ZzhF
(II) o}Alelo]E(Palladium(11) acetate) (116mg, 0.519mmol), E&-t-%8 ZE~FA(Tri-tert-butylphosphine)
(0.126mL, 0.519 mmol) H EF<l 200nLE AREste] =& aAle] HA3gE [63] 8.7g (& 74%9)<
At

I NMR(CDCl3) & & 7.00-7.03(m, 16H), 7.05-7.35(m, 24H), 7.51-7.60(m, 6H), 7.72-7.90(m, 10H) FAB-

MS(m/z) 1140(M)

[84-1] [64-2] [54]

Ao 169 FAE [16-1] T dASY 59 WAooz e [49-1] (19.76g, 68.30mmol), 2.5M n-F-2
E(n-BuLi) (27.32mL, 68.30mmol) = s}3HE [0 2—1] (10.0g, 27.32mmol)& AFR3}e] 33E [64-1] 15.0g (F°
& 70%) S AUt

St o 169 FTEE [16-2] A A9 Y3 WHow 3SE [64-1] (15.0g, 19.02mmol), Lo=3t4%H
(KI) (12.63g, 76.07mmol), ZAFXEX2IUC]E  U43}E(Sodium  phosphinate-monohydrate)  (16.13g,

152.16mmol) L OFMEALS ALE-31e] 33tE [64-2] 12.0g (& 84%)E LA},
5

st o 169 3etE [16] A A9 2 33E [64-2] (15.0g, 15.94mmol), T o}wl
(Diphenylamine) (6.73g, 39.85mmol), ZF-t-F-EA=(Sodium tert-butoxide) (4.60g, 47.82mmol), Z&}&
(II) o}Alelo]E(Palladium(1l) acetate) (179mg, 0.797mmol), E&-t-%8 ZEA~FA(Tri-tert-butylphosphine)

d3

10

_70_



[0681]
[0682]
[0683]

[0684]

[0685]
[0686]

[0687]

[0688]

[0689]

[0690]
[0691]

[0692]

[0693]
[0694]

on

S 56| 10-0948965

(0.193mL, 0.797 mmol) % EFA(200mL)E AM&3le] HH3EE [64] 12.8g (55 86%)S AUk, H
NMR(CDCl;) & : 0.67(s, 12H), 7.00-7.30(m, 12H), 7.35-7.64(m, 26H), 7.83(s, 2H)

FAB-MS(m/z) 928(M)

stAdd 65 : 33HE [65]9] $HAd

al7] WA 659) whg Awol wel skt 660w mANE BT 653 FASAT:

<HF-2-2] 65>

gl

[65-1] [65-2] [55]

SAd 169 33E [16-1] T4 St U3 Wyow 33HE [50-1] (28.23g, 68.30mmol), 2.5M FAkg-ol
Olpn-§-9g & (n-BuLi) (27.32nL, 68.30mmol) % 3}3t= [02-1] (10.0g, 27.32mmol)S AM&-3te] 33t [65-1]
17. Og ( '% 68%)E EME]'

Ao 169 sgE [16-2]9] A9 T4 wHoe=z 313-E [65-1] (10.0g, 10.95mmol), L2 =312-F(KI)
(7.27g, 43.82mmol), AFE2IUYo]E U435 (Sodium phosphinate-monohydrate) (9.28g, 87. 6mmol) 9 o}A
EALS ARgsle] 3EE [65-2] 7.20g (8 66%)S AAT).

dAde 169 sEE [16] T4 Al U3 ez FFE [65-2] (7.0g, 6.99mmol), tTidd o}l
(Diphenylamine) (2.95g, 17.48mmol), AHF-t-HFEA=(Sodium tert-butoxide) (2.02g, 20.97mmol), ZZ&H
(I1) o}AMElo]E(Palladium(11) acetate) (78mg, 0.350mmol), E&-t-%& EAFA(Tri-tert-butylphosphine)
(0.085mL, 0.350 mmol) % FFA(160mL) AR&ste] wlA aAle] HA8gE [65] 5.90g (& 72%)=
AATE.

" ONMR(CDCly) & : 7.01-7.32(m, 12H), 7.35-7.50(m, 12H). 7.55-7.79(m, 34H), 7.83(s. 2H) FAB-MS(m/z)
+

1176 (M)

st 66 : 35HE [66]9 A

7] WA 66 wg Pzl uheh Hety 672 HAHE 3

o
o)
o)
o
)
o
Ol
ol
38
5

gl

<dk-g-2] 66>

[66-1] [66-2] [66]

o,

o 169 3gE [16-1] T4 @A 54 2 [51-1] (16.87g, 68.30mmol), 2.5M #AiH&
-F-8gE(n-BuLi) (27.32mL, 68.30mmol) % 3}3+&E [02-1] (10.0g, 27.32mmol)S AF&3fe] =&
3l3E [66-1] 13.0g (& 68%)E AAJtt. FA o 169 s3E [16-2] T4 A9 53 4
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o
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o
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[0695]

[0696]

[0697]

[0698]
[0699]

[0700]

[0701]
[0702]

[0703]

[0704]

[0705]

[0706]

[0707]

SES361 10-0948965

& [66-1] (13.0g, 18.46mmol), L=3}Z-F(KI) (12.26g, 73.82mmol), AFEAIUO]E U43}1E(Sodium
phosphinate-monohydrate) (15.65g, 147.7mmol) X o}M|EAFS: A}-&3}o] §]—§ [66-2] 9.8g (& 79%) 5 ¢
ATt

gdd 169 FFFE [16] A =AY Fdsk Yoz FIE [66-2] (9.0g, 13.47mmol), tlHAd o}dl
(Diphenylamine) (5.69g, 33.66mmol), AF-t-HFEAE= (Sodlum tert-butoxide) (3.88g, 40.41mmol), Z&&F
(IT) oFAlHlo]E(Palladium(II) acetate) (15Img, 0.674mmol), Eﬂ—t 2e ¥ AA(Tri-tert-butylphosphine)
(0.164nL, 0.674 mmol) B! =F<A(160mL)& AH&ste] =HstekeE [66] 7.80g (& 69%) = LUATF.

I NMR(CDCl3) & : 7.01-7.35(m, 30H), 7.42-7.55(m, 8H), 7.63(s, 1H) 7.67(s, 1H)

FAB-NS(m/z) 844(M)

st o] 67 @ 3stE [67]9] SHA

a17] wke] 679 Whe Aol wret 318ha] 687 REEE SR 672 FAsHth:

<k 67>

[57-1] [67-21 [67]

Add 169 g3HE [16-1] 4 dAe ds WHoz 33E [52-1] (17.97g, 68.30mmol), 2.5M 4k-go
o n-HEgE(n-BulLi) (27.32mL, 68.30mmol) = ﬂ@% [02-1] (10.0g, 27.32mmol)E& A}&3}e] 3}sHE [67-1]
17.0g (84%)E LT},

sdd 169 sEE [16-2] 3 oA
(KI) (9.02g, 54.32mmol), AFX2Y]
9 oA EALS ALget] 3EE

e 169 sgtE [16] A dAet YT wWew sRE [67-2] (7.0g, 9.99mmol), TlHd opdl
(Diphenylamine) (4.22g, 24.98mmol), ZAHF-t-HFEA=(Sodium tert-butoxide) (2.88g, 29.97mmol), ZZ&H
(I1) o}Alelo]E(Palladium(II) acetate) (112mg, 0.50mmol), EE] t-%e :ﬁi\x"ﬂ(Tri—tert—butylphosphine)
(0.121mL, 0.50mmol) 3 EF<(300mL) S AH&ate] H2skete [67] 6.10g (& 70%)2 AUt

Z=3 whio g 3}etE [67-1] (10.0g, 13.58mmol), L E=324F
|E U<43}E(Sodium phosphinate-monohydrate) (11.51g, 108.6mmol)
[67-2] 7.50g (& 79%)E LA},

it
4>

1
H NMR(CDCly) & : 7.02-7.33(m, 28H), 7.51-7.55(m, 4H), 7.78-7.86(m, 6H), 8.06(s, 1H), 8.10(s, 1H) FAB-
MS(m/z) 876(M")

stAdd 68 : 313HE [68]9] $HA]

a17] wke2] 689 whe Aol wret 318t 697 BEEE SR 63S FAdsHIth:
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[0709]
[0710]

[0711]

[0712]

[0713]
[0714]
[0715]

[0716]

[0717]
[0718]

[0719]

[0720]

SEE36 10-0948965

o2-1]

Br

[54-1]

Wgel 169 S (16-1]) 4 WS SR WO RUE [54-1] (22.0g, 68.30mol), 2.50 HEee]
n-%-ge]F(n-BuLi) (27.32nL, 68.30mmol) 2 & [02-1] (10.0g, 27.32mol) S AHE3ke] wmeha) mx|e] =
A 3hgHE [68-1] 18.0g (5% 77%)E AATh.

Aol 169 3AFE [16-2] T4 GAY U WPoz & [68-1] (18.0g, 21.06mmol), KL =37F
(KI) (13.99g, 84.25mmol), 2FEZ2I|UHo]E A43}+=(Sodium phosphinate- monohydrate) (17.86g, 168.5mmol)
9 o ELES AREEte] B3HE [68-2] 14.10g (82%)F AUvh.3dd 169 st3&E [16] 4 dAlet sdg &
Ho=z 83HE [68-2] (14.0g, 17.10mmol), ©l¥d o}vl(Diphenylamine) (7.23g, 42.76mm01), AF-t-FEAE
(Sodium tert-butoxide) (4.93g, 51.3mmol), Z&+gH(I1) oFAlElo]E(Palladium(Il) acetate) (192mg,
0.855mmol), Eg-t-45€ ii:«d(Tri—tert—butylphosphine) (0.21mL, 0.855mmol) % EF1(200ml)S A}-&-3Fo]
ek aAe) HHEgE [68] 11.30g (& 66%)2 AU

I NMR(CDCl3) & @ 7.01-7.30(m, 40H), 7.39-7.46(m, 4H), 7.51-7.55(m, 4H), 7.77(s, 1H), 7.80(s, 1H)

FAB-MS(m/z) 994(M)

stAdd 69 : 33HE [69]9] $HA

rr
oty
)
e
(e))
O
it

<1>L'

2
i“L

it
o

317] wkg2] 699 W Aol wa) 3}k 7002 TAHE

[6%-1] [69-2] [69]

Ao 169 3FEE [16-1] T4 dAle 543 Wyoz 3= [46-1] (20.47g, 51.51mmol), 2.5M EAk-goH
9] p-BEgEm-Buli) (20.6mL, 51.51mmol) H 2-FZZEZF+=(2-chloroanthraquinone) (5.0g,
20.60mmol )2 AM&-3Fe] 3FEHE [69-1] 12.0g (66%)= L AT}.

A 169 3FE [16-2] &4 ©AS S9% WHor 3EE [69-1] (12.0g, 13.6lmmol), L =314%
(KI) (9.03g, 54.44mmol), AFX2IUo]E A43}E-(Sodium phosphinate-monohydrate) (11.54g, 108.9mmol)
U oA EALS ALgete] 3EE [69-2] 8.10g (& 70%)E AT}

Ao 019 3FEE [01-3] T4 dA T3 wyor FFE [69-2] (8.0g, 9.46mmol), 3I}FE [55-3]
(5.14g, 14.19mmol), HIEZ7= EgdHd Eiviﬁ;&a‘r% (Pd(PPhs),) (437mg, 0.378 mmol), EMIYER
(NagC0;, 2M =€) 9 EFl(250mL) & AMg3le] w=dbd Ao HF 33HE [69] 6.50g (& 61%)=



[0721]
[0722]
[0723]

[0724]

[0725]

[0726]

[0727]

[0728]

[0729]

[0730]

[0731]

[0732]

[0733]

[0734]

SE 506 10-0948965
A9t 'H NWR(CDCls) 6 : 7.07-7.32(m, 35H), 7.38-7.60(m, 10H), 7.66-7.77(m, 6H), 7.84-7.91(m, 7H)

FAB-MS(m/z) 1126(M)
stAdd 70 : 33HE [70]9] $HAd

sb7] Wb 709) Wk e whEt ety 71 mdEe e 70s PSSl

<dk-g-21 70>

il

Cl

i o M
qj::r el ”O
HO

[7o-1] [70-2] 7ol

P 169 33E [16-1] T4 dA9r Fd3 oz 3gHE [48-1] (20.36g, 51.51mmol), 2.5M SAk-gol
9 n-FE8Em-Buli) (20.6mL, 51.5Immol) % 2-FZZ<FEZ}F=(2chloroanthraquinone) (5.0g, 20.60mmo
)& A3k 352 [70-1] 13.50g (& 75%)& AAvh. FAd 169 352 [16-2] T4 DA} U Uy
o2 3}3E [70-1] (13.0g, 14.82mmol), S E=3ZPHE(KI) (9.84g, 59.26mmol), AFEXIUO)E U3}
(Sodium phosphinate-monohydrate) (12.57g, 118.56mmol) % o} EAFS AF&ste] 313E [70-2] 10.20g (&
82%) 5 AT},

-sl—zdoq] 01,] §],-51—U 01_3] Hé
(6.42g, 17.83mmol), EHIEZ7|~ EFT
(NaxC03, 2M F89) 2 EFA(250mL)S ARE3te] =l 3] HZ 33tE [70] 11.40g (& 86%) <
=l o=

m{um

A9} U3 wyow 3EE [70-2] (10.0g, 11.88mmol), 3}E [56-1]
g ¥AueZdE  (PA(PPhs),) (549mg, 0.475 mmol), BRAIGUE

I NMR(CDCl3) & : 7.16-7.28(m, 15H), 7.32-7.53(m, 15H), 7.59-7.67(m, 5H), 7.72-7.78(m, 10H), 7.84-

7.90(m, 7H)
FAB-MS(m/z) 1120(M)
stAdd 71 ¢ 3SHE [71]9] $HA

a17] vk 719 whe AR wet s1eha] 722 REEE shEE 718 F4sisith:

7121 [71]

<qh-g2 71>

-H e E(n-Buli) (41.2mL, 103.0mmol) % 2-F 2 2<¢FET}F=(2-chloroanthraquinone) (10.0g, 41.21mmol)
S Apgate] FHEE [71-1] 25.0g (67%)E ATt

A4 169 FAE [16-2] T dALY s wHo= F3E [71-1] (25.0g, 27.42mmol), L2 E3TF

St o] 169 3H3E [16-1] &4 dAe Ed3 Wy oz 313HE [50-1] (42.59g, 103.0mmol), 2.5MEAFE-oNo)
(e}



[0735]

[0736]

[0737]

[0738]
[0739]

[0740]

[0741]

[0742]

[0743]

[0744]
[0745]

[0746]

SES361 10-0948965

(KI) (18.21g, 109.7mmol), *%r E*ﬁhﬂ o] E-4 3% (Sodium  phosphinate-monohydrate) (23.25g,
219.36mmol) L o}AEAFS A}&-3} [71-2] 20.10g (F& 84%)E LUT}.

_EL
A?L
ot
o}ﬂ ﬂHﬂ

A 019 3FSHE [01-3] A4 o3l WMo 7 3stE [71-2] (10.0g, 11.39mmol), 3}3HE [58-1]
(6.47g, 17.09mmol), FEIEZ}7]2= EddAd X239 xZdlE  (PA(PPhy),) (526mg, 0.456 mmol), ®HIYEEH
o10)

(NagCOs, 2 M &) 5 ZF<(2000L)& AHE3te] = aAe] =4 sgte [71] 12.30g (58 920) = E3
=

1
H NMR(CDCl3) & : 7.32-7.42(m, 26H), 7.54-7.73(m, 28H), 7.80-7.83(m, 3H), 7.89(s, 1H)

FAB-MS(m/z) 1174(M)

stAdd 72 : 3SHE [72]9] $HA

a7 kg

Ao 169 3HEE [16-1] T dAet L3 WhHo 2 313E [54-1] (33.19g, 103.0mmol), 2.5M NAk-8-oH
o] p-FEE(n-Buli) (41.2mL, 103.0mmol) 2 2-FZZtEE}F|=(2-chloroanthraquinone) (10.0g,
41.21mmol )& AREste] IFE [72-1] 24.30g (F& 810E AUt FAd 169 sia&E [16-2] &4 DA<
T3 WHo R 3gE [72-1] (24.0g, 32.91mmol), S.QEi]—7LE(KI) (21.85g, 131.6mmol), g X2 U|o]
E A43lE(Sodium phosphinate-monohydrate) (27.90g, 263.3mmol) 2 o} EAS Ab&3lo] 3}3tE [72-2]
20.0g (& 870)E LA

Ao 019 3FE [01-3] A TAS HUs o=z 33E [72-2] (10.0g, 14.38mmol), [61-1] (6.19g,
21.57mmol), HIE&7)2 Ed#d F2A¥w3dHE (Pd(PPhy),) (664mg, 0.575 mmol), EAMIEF (Nax(0s 2M &

|y W EZ(200mL)S AFg3Ie] m A mAe] =Z 3EE [72] HOg(¢%-%%%-@%ﬂﬁimmamu

§ : 7.03-7.33(m, 26H), 7.40-7.55(m, 10H), 7.67-7.78(m, 6H), 7.89(s, H)

FAB-MS(m/z) 901(M)

_75_



[0748]

[0749]

[0750]

[0751]
[0752]

[0753]

[0754]

[0755]

[0756]

[0757]

[0758]

SES361 10-0948965

[Fo-2] [73]

Ao 169 FIFE [16] FAH A FUd wHow FHEE [70-2] (10.0g, 11.88mmol), tlFHd o}l
(Diphenylamine) (2.21g, 13.07mmol), ZF-t-HFZA=(Sodium tert-butoxide) (1.71g, 17.82mmol), Z&&
(I1) o}AlHlo]E(Palladium(II) acetate) (53mg, 0.237mmol), E&-t-3€ Z A3 (Tri-tert-butylphosphine)

(0.057mL, 0.237mmol) = EFN(290mL)S A}&3dte] AxdbA Ao #3155 [73] 7.60g (& 66%)S o
[e3]
AN

I NMR(CDC13) & @ 7.01-7.19(m, 20H), 7.28-7.38(m, 1O0H), 7.51-7.67(m, 7H), 7.72-7.77(m, 6H), 7.84-

7.90(m, 4H) FAB-MS(m/z) 973(M)

g
X
o,
ol
ol
32
v

71-2] (4]

@l 169 stgt= [16] ¥4 GA9k sLdg Wwoew S E [71-2] (10.0g, 11.39mmol), H#d o}l
(Diphenylamine) (2.12g, 12.53mmol), ZAF-t-HFEA=(Sodium tert-butoxide) (1.64g, 17.09mmol), ZZ&H
(I1) olAlelo]E(Palladium(II) acetate) (102mg, 0.456mmol), Eg-t-48 FAFA(Tri-tert-butylphosphine)
(0.11mL, 0.456mmol) 3 EF<M(200mL)S ARgsto]l w=ebA uA|e] HAsghs [74] 8.50g (& 74%) <
AATE.

" NMR(CDCls) & : 7.00-7.35(m, 28H)., 7.39-7.42(m. 2H). 7.50-7.66(m, 19H), 7.81(s. 1H), 7.84(s, 1H)
FAB-MS(m/z) : 1009(\)

stAdd 75 ¢ 33HE [75]9] $HAd

al7) wheA 759 Whe Awol W 84 6% BAHE HTE 75

il
)
ox
(<0
ol
32
i)

_76_



[0760]
[0761]

[0762]

[0763]
[0764]

[0765]

[0766]

[0767]

[0768]

[0769]

SEE361 10-0948965

[Fz-2] [75]

Ao 169 e [16] A wA9 Y93 wyow 3FE [72-2] (10.0g, 14.38mmol), T o}dl
(Diphenylamine) (2.67g, 15.82mmol), AF-t-$5A|=(Sodium tert-butoxide) (2.07g, 21.57mmol), &
(I1) olAlelo]E(Palladium(II) acetate) (129mg, 0.575mmol), Eg-t-§8 FAFA(Tri-tert-butylphosphine)
(0.14nL, 0.575mmol) % EF<M(200mL)S AREstol w=gbA Aol HAsighs [75] 8.30g (& 70%) <

Aot H NMR(CDCl3) & @ 7.02-7.32(m, 30H), 7.40-7.55(m, 7H), 7.68-7.77(m, 4H)

FAB-MS(m/z) 827(M)

stAdd 76 : 33HE [76]9] $HA

Ao 169 3HEE [16-1] T4 dAet L3 o=z 33E [76-1] (120.3g, 309.1mmol), 2.5M NAk-8-oH
9] n-HF498E(n-Buli) (123.6mL, 309.1mmol) % 2-F=2=2EZFA+=(2-chloroanthraquinone) (30.0g,
123.6mmol )& AF&3}e] 3}3HE [76-2] 55.0g (52%)5 Ldct. FA o 169 3EE [16-2] FA GAe 5Lk
wo =z 3etE [76-2] (55.0g, 63.69mmol), L.LE=38PE(KI) (42.29g, 254.8mmol), LFXELIHCE dF
3}%(Sodium phosphinate monohydrate) (54.0g, 509.5mmol) = o}A|EALS Al&3le] 3+gE [76-3] 48.0g (¢
& 91%)E 4

St 019 3sHE [01-3] A4 A HL3 whHo s 33tE [76-3] (10.0g, 12.06mmol), [01-2] (4.30g,
18.08mmol), EIEZ7|2 Egluld X3 wFdbE (Pd(PPhs),) (557mg, 0.482 mmol), EHFFEF (Nay,LOs, 2M 4=

gon) W ERol(200mL)S AHEEF] w=@A Al BH FFE [76] 9.30g (5 780 A H

NMR(CDCl3) & @ 1.40(s, 6H), 1.43(s, 6H), 1.45(s, 6H), 1.48(s, 6H), 1.51(s, 6H), 7.24-7.38(m, 6H),
7.44-7.61(m, 9H), 7.67-7.73(m, 5H), 7.79-7.90(m, 8H), 7.84-7.89(m, 2H), 8.03-8.07(m, 2H)

FAB-MS(mn/z) 986(M')

_77_



[0770]
[0771]

[0772]

[0773]
[0774]

[0775]
[0776]
[0777]

[0778]

[0779]
[0780]

[0781]

[0782]

2ol wel gk 782 RIEHE FFTE

stdd 019 shsHE [01-3] % 15t whHow 35E
(6.40g, 18.08mmol), EEZ7])~

(NayCOs, 2M &) H ZFM(200mL) &

>4 O_Lz
e
=
S
offl
it O

LA €]

o, 'H MMR(CDCL,) & : 1.41(s, 6H), 1.44(s, 6H), 1.48(s, 6H

7.24-7.33(m, 5H), 7.45-7.62(m, 10H), 7.68-7.76(m, 12H),

FAB-MS(n/z) 1102(M)

gt [16-1] &4 GAS D3 o
o n-HegEn- BuLl) (13.66mL, 34.15mmol) 2 3}&E [02-1]
[7

el 169 3eta

8-1] 8.0g (& 59%)E AU},

-81-)3 oq] 16«] §],-51—U

[16-2] &
(5.39g, 32.44mmol), A% E&.IIJLﬂO]E A =3}=-(Sodium phosphinate monohydrate) (6.88g, 64.88mmol) % o}

(Pd(PPhs)4) (557mg,

7.88-

SEE361 10-0948965

77

o
%
o,
ol
ol
32
O

[76-3] (10.0g, 12.06mmol), 3}3& [77-1]
0.482 mmol), E}é}L+Ei%%
[e3]
AN

=4 5= & 79%)S 9

] 10.50g (=

), 1.50(s, 6H), 1.53(s, 6H), 1.55(s, 6H),

7.92(m, 4H), 8.04-8.08(m, 3H)

[76-1] (13.30g, 34.15mmol), 2.5M &Ak-gon
(5.0g, 13.66mmol)<S Abg3ste] H2 3}gE

[43-2] (8.0g, 8.1lmmol), L2 =3}ZE(KI)

A EALS AFg5le] 33t 8-2] 6.5g (& 84%)E AUT}.
Add 169 FE [16] FA GA FdId wWHoe=z geE [78-2] (6.5g, 6.82mmol), T¥ld o}vl



[0783]
[0784]
[0785]

[0786]

[0787]

[0788]

[0789]

[0790]
[0791]

[0792]

[0793]
[0794]

SEE36] 10-0948965

(Diphenylamine) (2.88g, 17.05mmol), AFH-t-$EA=(Sodium tert-butoxide) (1.97g, 20.46mmol), Z&hF
(I1) o}AMElo]E(Palladium(11) acetate) (77mg, 0.341lmmol), Eg-t-%& ZAFA(Tri-tert-butylphosphine)
(0.083mL, 0.341 mmol) % =F< 200mLE AR&stel wA A|e] =HsteteE [78] 6.10g (& 79%)S A3

o 'HONMR(CDCL,) & ¢ 1.42(s, 6H), 1.45(s, 6H). 1.47(s. 6H), 1.49(s, 6H). 7.01-7.24(m. 26H), 7.43-
7.62(m, 8H), 7.70-7.79(m, 6H), 7.90~7.93(m, 2H), 8.04-8.07(m, 2H)
FAB-MS(m/z) 1128(M)

stAdd 79 : 33HE [79]9] $HA

a7 WhgA] 799] Wk Aol upE} sk g0o R RAHE PR 798 P

[76-3] 9l

P 169 3E [16-2] T4 w@A9 L wyoz 3FE [76-3] (10.0g, 12.06mmol), Ti#d o}l
(Diphenylamine) (2.24g, 13.26mmol), AF-t-FEA=(Sodium tert-butoxide) (1.73g, 18.09mmol), ZzhF
(II) o}Alelo]E(Palladium(11) acetate) (108mg, 0.482mmol), E&-t-%8 ZEA~FA(Tri-tert-butylphosphine)
(0.117mL, 0.482mmol), EFM(200mL)S AR&ate] e aAo] H23ghE [79] 9.30g (& 80%)& LU

I NMR(CDC13) & @ 1.40(s, 6H), 1.44(s, 6H), 1.47(s, 6H), 1.50(s, 6H), 7.03-7.32(m, 16H), 7.44-7.61(m,
7H), 7.67-7.78(m, 8H), 7.89-7.91(m, 2H), 8.06-8.08(m, 2H) FAB-MS(m/z) 916(M)

Al 80 ¢ shgHE [80]¢] §HA

371 whg-a] 809] whg Aol wet sk 81% A= e 80& FASSITh:

[76-3] (10.0g, 12.06mmol), 3}+3& [58-1]



[0795]

[0796]
[0797]

[0798]

[0799]
[0800]

[0801]

[0802]

[0803]

[0804]

SES361 10-0948965

(6.84g, 18.08mmol), HIE#7]~ Egud Ay xZ#F (PA(PPhy),) (557mg, 0.482 mmol), EMIYUYERF
(NagC0s, 2M &) = EFl(260mL) & AF&3le] =hA uA|e] &3 33tE 11.80g (75 87%)S ¥4
o}

I NMR(CDC13) & :1.39(s, 6H), 1.42(s, 6H), 1.46(s, 6H), 1.49(s, 6H), 7.24-7.36(m, 11H), 7.42-7.54(m,
8H), 7.58-7.69(m, 12H), 7.73-7.77(m, 5H), 7.82-7.90(m, 4H), 8.05-8.07(m, 2H) FAB-MS(m/z) 1126(M+)

stAdd 81 : 33HE [81]9] $HAd

o
s
o
ol
ol
32
5

al7) wheAl 819 Whe Awol W 64 822 BAHE HFE 81

<k-g-2 81>

[B1-2]

[51-3] 1

SHde 169 &HgtE [16-1]1 &4 9AS 598 whio s 33tE [81-1] (11.24g, 34.15mmol), 2.5M 3Ak-gel
o n-5"eF(n-BuLi) (13.66mL, 34.15mmol) % 3HgHE [02-1] (5.0g, 13.66mmol)S AHE3le] =24 3HE
[81-2] 5.45g (& 46%)E LT}

Ao 169 3E [16-2] T A} L3 HHo g 335 [81-2] (5.40g, 6.23mmol), QL =3FA-F(KI)
(4.14g, 24.92mmol), AFIX I Yo]|E U35 (Sodium phosphinate monohydrate) (5.28g, 49.84mmol) % o}
AEARE AFEate] 318E [81-3] 4.50g (87%)& FAUTh. A3 169 3= [16]19] AT TL3 o= 3}
3= [81-3] (4.50g, 5.40mmol), t©l#d o} (Diphenylamine) (2.74g, 16.20mmol), A F-t-%5A=(Sodium
tert-butoxide) (1.56g, 16.20mmol), Z&HF(I1) olAlEle]E(Palladium(11) acetate) (6lmg, 0.27mmol), EZ
-t-4-¢ EEZ:H(Tri—tert—butylphosphine) (0.065mL, 0.27 mmol) @ EF4l 200nLE& AF&3te] wA a1x|e] &
Ash§HE [81] 4.10g (75 75%) < AUTH.

I NMR(CDC13) & : 1.35(s, 18H), 1.56(s, 12H), 7.00-7.05(m, 8H), 7.09-7.18(m, 16H), 7.41(m, 2H),
7.50(m, 2H), 7.55-7.60(m, 4H), 7.75-7.80(m, 4H), 7.90(m, 2H). FAB-MS(m/z) 1008(M")

Sdel 82 : shete [82]¢] 944

ol

] g s2o WS AR weh 51y 830 HAL

e
Lot
X
il
o
N}
il
ot
ox
P,L
32
O

_80_



[0805]

[0806]
[0807]

[0808]

[0809]

[0810]
[0811]
[0812]

[0813]

[0814]

on

S 56| 100948965

Fdel 169 sheke [16-1]1 344 et 43 Wo®w shek& [82-1] (14.53g, 34.15mmol), 2.5M 348
¢ n-5-9#H (n-BuLi) (13.66nL, 34.15mmol) % 3}3+E [02-1] (5.0g, 13.66muol)S AR&3te] =4 3h3t=
[82-2] 8.95g (& 62%)5 LA}

_g_oﬂ
3]

G 169 BHFE [16-2] T4 DA 5Lg P os 398 [82-2] (8.90g, 8.40mmol), £ =3hZHE(KI)
(5.58g, 33.62mmol), AF X2 UY|o]E U4-3}=(Sodium phosphinate monohydrate) (7.12g, 67.20mmol) % o}
AEARS AME3te] 315k [82-3] 7.95¢ (78 920)E Ath. 34 169 3= [16] FA AL 543 o
Hoz 313HE [82-3] (7.90g, 7.71mmol), Hl¥'d o}l (Diphenylamine) (3.91g, 23.12mmol), AF-t-HF-HA=
(Sodium tert-butoxide) (2.22g, 23.12mmol), Z&E(I1) oFAlEHIo]E(Palladium(II) acetate) (87mg,
0.38mmol), Ef-t-H4¥ ¥2F(Tri-tert-butylphosphine) (0.092mL, 0.38 mmol) % EF<l 250mLE A}-&35}o]
gk 3 A o] EAseHE [82] 7.50g (& 81%)S AUTE.

I NMR(CDC13) & @ 1.56(s, 12H), 7.00-7.05(m, 8H), 7.09-7.16(m, 16H), 7.41(m, 2H), 7.25-7.35(m, 10H),
7.45-7.60(m, 14H), 7.80(m, 4H), 7.91(m, 4H).

FAB-MS(m/z) 1200(M)

a7 wbe A 83e] whg Aol wal sheha 84w BAEE ST 838 WA AT

9 H 5 Q 1. Zn, NaOH ? NBS
) @m@,@é% L @é@g@r 0 =,

0z-1 831 83-2

Br @ {HOLB Q.D
@(ij T —

833 834 335

_81_



[0815]
[0816]

[0817]

[0818]

[0819]

[0820]

[0821]

[0822]

[0823]

[0824]

[0825]

[0826]

[0827]

SES361 10-0948965

3letE [83-5]19] A A

EehzaAdl sheh=[02-11 50 g(135.8 mmol), TI3|dobvl(diphenylamine) 57.4 g(339.5 mmol), Ejzr|dlde]
dlol A &) &2} E(0)(tris(dibenzylideneacetone)dipalladium(0)) 12.4 mg(13.6 mmol), 2-T]-t-F-E F 3] xH]
]‘é(2—(D1—t—butylphosp1no)b1phenyl) 7.0 mg(27.2 mmol), ZF-t-FEAo]=(Sodium tert-butoxide) 28.7
g(298.7 mmol) Z Toluene 250 mLE Y3 i #7184 8AIZF B¢ 87 WAL, Aoz Yz &

=1L =4 gl
dgobdElol =g 8 ghuy Fmetolm gL b FEAGTG. /13 BE BW hadaon A%
ato] ofzteginy. ol St wEHeta videE AAAste] wmA A shehE(83-1] 59.2 g (&

80%) S 53}

FE[83-1] 59.2 g(108.7 mmol), zinc dust 15.6 g, AHH | E(copper(Il) -sulfate) 370 mg, 30% F4t3}
5 500 mL, REYolrE(NHOH) 20 mL 2 o€k 200 mL & E3tete] fMS A X 58A17F EoF SF w
kst A0 A f715o®2 FE3 T olhAx 2l U (isopropyl alcohol) 300mLe} E4F £ 20 mLe] &
3 gdof =] Fd F mAL AHolA A & AAA S 33HE([83-2] 32.3 g(58%)& AUTE.

A 797 3FlolA 3HEE[83-2] 32.3 g(63.1 mmol)¥ d-B 2R AU =(N-bromosuccinim ide) 12.3
g(69.3 mmol) % YFZ=ZdE(dichloromethane) 500 mLE &33F & AL20A 24A7F HoF wwk3icy. 1
T, A7) &Ho AATE Fste] WS TN fUITeR FET T Y wF vEEE AAH3
wd Al A o] 343HE([83-3] 29.8 g(5& 80%)S ATt

3erE(83-3] 29.8 g(50.4 mmol), FFE[01-2] 13.2 g(55.4 mmol), HIEZI|AZeE(Tetrakis
(triphenylphosphine)palladium(0)) 5.9 g(5.1 mmol), &FM(Toluene) 400 mLE €& (Ethanol) 200 mL &
=3e & 20 B ER FE&9d 350 nlE HUbste] 6A17FES R wRAZT. A2olA EIAEES
A7kek & f7] Tom FEAL, ool FF It mlavlgo R Hxste] sttt oFH AL T F53
A ovEE R AAgste] wd aAe] sHE(83-4] 29.1 g(FE& 82%)S 5T IEE [83-3]19] A
Fd3 WHow 31EE[83-4] 29.1 g(41.3 mmol), <d-BEZEAAYu]=(N-bromosuccinimide) 8.1 g(45.4
mmol), Tl 2= EH(dichloromethane) 500mLE AF&3}le] 3&5[83-5] 26.8 g(5& 83%)S F533t).

H NMR(CDCls) & : 1.75(s, 6H), 6.95-7.05(m, 15H), 7.20-7.40(m, 10H), 7.55(m, 2H), 7.60(m, 1H), 7.70-

7.80(m, 3H), 7.89-7.95(m, 2H).

FAB-MS(m/z) 782(M)

sh3tE [83]1¢] §Hd A

3}5-E[83-4] AT T WHo 2 3}gE [83-5] 5.0 g(6.38 mmol), ¥F|dHE AH(phenylboronic acid) 933
mg(7.66 mmol), E|EZ7] = JeJ’E}':(tetrak1s(tr1phenylphosphme)pa1lad1um(0)) 368 mg(0.32 mmol) 2 2 M &3t
YEF $89d 350 mL & AMEste] 53 s3E [83] 4.1 g(F& 82%) S 533,

I NMR(CDC13) & @ 1.75(s, 6H), 6.95-7.05(m, 16H), 7.20-7.40(m, 9H), 7.38-7.41(m, 2H), 7.50-7.55(m,

5H), 7.63(m, 1H), 7.75(m, 3H), 7.89(m, 2H). FAB-MS(m/z) 780(M)

S7del 84 : shotE [84]9] 944

at7] W3] 849] Whg el whet s} 85 F P = ShetE 84F FAESlth:
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[0828]

[0829]
[0830]

[0831]

[0832]
[0833]

[0834]

[0835]
[0836]

[0837]

[0838]

[0839]
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O B{OH},

[34]

spFE(83]9] A A wdg wHoe= FH3E [83-5] 5.0 g(6.38 mmol), 2-UEZERIHEEAN(2-
naphthaleneboronic acid) 1.32 g(7.66 mmol), ElET}7]~Z}5(tetrakis(triphenylphosphine)palladium(0))
368 mg(0.32 mmol) ¥ 2 M BAUYEF 84350 mL & AHEsle] &3 33E [84] 4.5 g(FF 85%) = F53)

At
' MMR(CDCls) & : 1.74(s, 6H), 6.95-7.06(m, 16H), 7.19-7.35(m, 10H), 7.55-7.63(m, 5H). 7.74(m, 4H),
7.75(m, 3H), 7.85-8.00(m, 5H). FAB-MS(m/z) 830(M)

Al 85 ¢ shgHE [85]¢] §HAd

Azl upet 384 8o ® TAHE 3E 855 skt

[85]

[83-5]

313 E(83] A wAY sk wHo=z E3FE [83-5] 5.0 g(6.38 mmol), (4-U}=ZErA-1-)dd W EAH(4-
(naphthalen-1-y1)phenylboronic acid) 1.90 g(7.66 mmol ), HE g7~ ehg
(tetrakis(triphenylphosphine)palladium(0)) 368 mg(0.32 mmol) X 2M EMMIEH $8M350 mL S AF&35to

224 3}eE [85] 4.70 g(81%)<S %:E%s+9it+.lH NMR(CDCl;) & : 1.75(s, 6H), 6.98-7.07(m, 16H), 7.19-

7.35(m, 14H), 7.56-7.62(m, 5H), 7.76(m, 3H), 7.90(d, 1H), 7.95(d, 1H), 8.05(m, 2H), 8.45(m, 1H),
8.55(m, 1H).

FAB-MS(m/z) 906(M)

stAdd 86 : 3}3HE [86]2] $HA

a17] wke2] g6] Whe Aol whet 31EhA] §7E BHEEE SHEE 86S FAdsHth:
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[0841]

[0842]

[0843]

[0844]
[0845]

[0846]

[0847]
[0848]

[0849]

[0850]

[0851]

[0852]

SEE36] 10-0948965

[%6]

3t (8319 A A Hdd wHo=m 3IE [83-5] 5.0 g(6.38 mmol), (4-ypzekel-1-d)FHHdRE A
(4-(9,9-dimethyl-9H-f luoren-2-y1)phenylboronic ~ acid)  2.40  g(7.66  mmol), HEg 7 A2Z g F
(tetrakis(triphenylphosphine)palladium(0)) 368 mg(0.32 mmol) & 2 M BHAIUYEHE $8N350 L & AFE3}o]
52 33E [86] 4.95 g(5& 80%)S F53k3ic).

H NMR(CDC13) & : 1.35(s, 6H), 1.55(s, 6H), 6.90-7.05(m, 16H), 7.19-7.35(m, 16H), 7.55(m, 2H), 7.65(m,

2H), 7.75-7.80(m, 4H), 7.88-7.91(m, 4H). FAB-MS(m/z) 972(M+)

stAdd 87 : 33HE [87]9] $HAd

al7) wheA 879 We Awol W 564 88w AL HFE &7

o
s
o
ol
ol
38
5

335 [83-4]9 AT L WHo = 313E([83-3] 5.0 g(8.45 mmol), 9,9-tiHE-7-Hd-9H-Z = H-2-U-
HE 2 (9,9-dimethyl-7-phenyl-9H-fluoren-2-ylboronic acid) 3.19 g(10.1 mmol), E|lE&7|=Zelwm
(Tetrakis (triphenylphosphine)palladium(0)) 488 mg(0.42 mmol), EF<M(Toluene) 400ml % 2 M ERAIGEH
8350 nl S ARE-Ste] wmekA) aiA|o] B§h=[87-1] 6.15 g(+& 93%)& TSI

S}3H&E[87-1] 6.15 g(7.87 mmol), SM-B 2R AU =(N-bromosuccinimide) 1.54 g(8.38 mmol) % T]EZ=d|
EH(dichloromethane) 500mLS A}83}o] 313E [83-31¢9 Ay T3 WhHo=z 33E[87-2] 6.0 g(F&
88%)= TSI

3gHE[83]19] A WA Fdd HHow IgE [87-2] 6.0 g(6.98 mmol)I 4-¥|EIHEE AH4-
biphenylboronic acid) 1.66 g (7.66 mmol), ﬂ‘f—i?/‘rﬂ/\"ﬂ?/}%(tetrakis(triphenylphosphine)pal1adium(0))
403 mg(0.35 mmol) % 2 M BRIYEF 89 3505 AH&ate] &3 3t [87] 4.80 g(+& 73%) S 57
o:h;]_
A .

H NMR(CDC1s) & : 1.75(s, 6H), 6.93-7.03(m, 16H), 7.20-7.25(m, 12H), 7.41(m, 2H), 7.52(m, 8H), 7.65(m,
oH), 7.75-7.78(m, 4H), 7.89(m, 2H). FAB-MS(m/z) 932(M )

o] 88 : shet= [88]9] oA
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[0853]

[0854]

[0855]

[0856]

[0857]

[0858]
[0859]

[0860]

[0861]
[0862]

[0863]

[0864]

[0865]

SEE361 10-0948965

7

3}etE (8319 A WA HU3 HhHow 3FsHE [87-2] 6.0 g(6.98 mmol)¥ BHE[01-2] 1.99 g (8.38
mmol), E|EZ7|x E}ff(tetrakls(tr1pheny1phosph1ne)palladlum(O)) 403 mg(0.35 mmol) % 2 M ERIYEH
TEN350 mL & AH&ste] 54 5= [88] 4.90 g(72%)& 53U

I NMR(CDC13) & : 1.35(s, 6H), 1.55(s, 6H), 6.95-7.05(m, 16H), 7.20-7.25(m, 9H), 7.40(m, 1H), 7.50-

7.55(m, 5H), 7.63(m, 2H), 7.75-7.78(m, 5H), 7.89-7.93(m, 4H). FAB-MS(m/z) 97201)

Ao 89 ¢ shet= [89]¢] oA

3t7] wkg2] 899 Whg Ao whet sheha) 9008 mAEE HFHE 895 FAAh:

891

[83-4]¢] A+ e WHoz 85 ([83-3] 10.0 g(16.90 mmol), 9,9,9 ,9 -HEZHE-0H,9 H-v]Z =~
7-d-1 =2 A (9,9,9',9'—tetramethy1—9H,9 H-2,2'-bifluoren-7-ylboronic acid) 8.73 g(20.28 mmol), EH|E=}
7)1~ 5 (Tetrakis (triphenylphosphine)palladium(0)) 976 mg(0.85 mmol), EF<M(Toluene) 400ml = 2 M
AU ER FE&HE AMEste] SEE @ A9 sEE([89-1] 8.50 g(7& 85%)= F5IATh.

&3E  [83-3]9 AT T3 wHor FIE[89-1] 8.50 g(14.36 mmol), <M-BER2EAAY B =(N-
bromosuccinimide) 2.81 g(15.80 mmol) % YZF=ZZwWg(dichloromethane) 500mLE A}&3}e] 3}3HE-[89-2]
10.1 g(5& 7298 FE53+9).

e (8319 FAY HUd wHow 33E [89-2] 5.0 g(5.12 mmol)@ 4-8]='d B EAH(4-biphenylboronic
acid) 1.22 g (6.15 mmol), HE E}?]Z:%%E}%?(tetrakls(tr1phenylphosph1ne)pallad1um(0)) 296 mg(0.26 mmol)
22 M B ESF 589 3500LE AFEsle] 2 335 [89] 4.50 g(5E 84%)S S35},

1
H NMR(CDCl3) & @ 1.35(s, 12H), 1.54(s, 6H), 6.91(m, 4H), 7.05-7.20(m, 18H), 7.33-7.52(m, 12H), 7.65-

7.72(m, 10H), 7.78-7.85(m, 4H). FAB-MS(m/z) 1048(M+)
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[0866]
[0867]

[0868]

[0869]
[0870]

[0871]
[0872]

[0873]

[0874]

[0875]

[0876]
[0877]

[0878]

[0879]
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301

31E(83] A WA TUd wyow E [89-2] 5.0 g(5.12 mmol), 2-yUIZEARE  AH(2-
naphthaleneboronic acid) 1.06 g (6.15 mmol), HEZI 2ZeF
(tetrakis(triphenylphosphine)palladium(0)) 296 mg(0.26 mmol) = 2 M ERXIUEF 489 350mLS Al-g3}e]

=24 G2 [90] 4.10 g(58 78%)S ST H NMR(CDCI,) & © 1.35(s, 12H), 1.54(s, 6H), 6.95-
7.05(m, 16H), 7.20-7.38(m, 10H), 7.55-7.65(m, 7H), 7.75-7.80(m, 6H), 7.85-8.00(m, 7H).

FAB-MS(n/z) 1022(M)

H 7t sietEe] ¢ ordAd |37t
71 sistE S shebE 15, 22, 30 ¥ 399 & MHAES 7 sREY Te(HrE Aol %) ¥ m(sd)S SAY
o=2x Hrisksitt. Te ¥ Tme TGA(Thermo Gravimetric Analysis) 2 DSC(Differential Scanning

Calorimetry)& ©]-&3 LA S Fdste] SAHsI, 2L 235 317] & 1o Yehlidt:

<3 1>
3}3HE No. Tg(C)Tm(C)
15 =4 E7F 386.18
22 =4 =27t 387.64
30 54 E7t 395.15
39 =4 =27t 358.24

oA, ¥ RS mEs SeEE 7] W Al AR d FAEE ZFa dEE & 5 A
2] 1

3t7] &8t 29 sEE 1S WET AR AMESHY, ted 2 FE2E e f7] 33 AAE ARGtk
ITO/2-TNATA(80nm)/ a -NPD(30nm)/3} &= 1(30nm)/Alq(40nm)/LiF(0.5nm) /A1(50nm).°fx==+ 33 (Corning)A}2]
15&2/cm2 (1000A) ITO H2 719< 50mm x 50mm x 0.7mmIA 7|2 ZEA olAlE oj4xZ 2 dF3} &=
A7 158 T 253 AAEE =, 301 Bt UV oF AASte] ARESRSITE. AV TS el g=gA
(Aldrich) AFS] 2-TNATAE X8 S3&38te] 80nm 779 AI3FASTS 30Tt A7 A3FH95 4
NPD(30nm) & & & sko] 30nm 7 55 34 2
18 A3 F&3te] 30mmTAL 235E P33
ZAste] AATESTS FAAT. A7l A
ps =} =

[¢)

_,d
2
!
—_
S2
=,

= lojehar 3t

I RE L ERERE T Agte] AL AlZsdth,

rir

v ool Aol A AzE L %47

i
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[0880] <8}8+2] 2>

[0881]
[0882]
[0883] 71 AAel 1 T, BRT SEERA SEE 1 gl SEHE 2-908 A7 o83 RS Aflstae 4] Al
19 Fdgk WP o s 1T0/2-TNATA(80nm)/ a -NPD(30nm)/3}3k= 2~90(30nm)/Alq(40nm)/LiF(0.50m) /A1(50nm) <]
TEE e 7] BF LS AxslT. olE A7 HE 2~-900]#aL .
[0884] Hlawo 1
[0885] 71 AA 1 T, B3RS SEERA SEE 1 U4l 8] sheka 929 SEHE 912 ol &Stk HES Al
BESS 371 A A el 17 A o w, IT0/2-TNATA(80nm)/ a -NPD(30nm) / 3} &
91(30nm)/Alq(40nm)/LiF(0.5nm) /AL(50mm)e] 25 zb= #7] W 2Abs Axsiv. o5 Hlal AE 91°]
ehar 3ot
[0886] <3}3h2] 92 >
[0887] OO
[0888] Hrkd 1 AE 1~90 9 Hlw AE 919 54 Ut
[0889] ME 1~90 2 vl ME 910l thsled, Keithley SMU 235, PR650E ol &3t +&7¢h, o4 3=, &4 &S
Zyzy grtetel, o AdE &7 & 1o] YeEhld. 7] AZES 470~530nm W SlelA 24z A A7) Eg)
AFE wolFo] FA WA dAmA bl gyl A BE F S 1, 15, 22, 30 R 399 Mg
EHS © 2a~2e0] EAEAT
[0890] <% 1>
[0891] A= No 75 3] % (cd/m2) &5 Un/W)
1 4.89 630 4.3
2 5.14 656 3.9
3 5.45 644 3.8
4 5.98 612 3.5
5 5.22 677 4.1
6 6.91 584 3.1
7 6.34 596 3.4
8 5.74 605 3.3
9 5.27 611 3.7
10 5.66 610 3.1
11 6.42 575 3.5
12 6.21 634 3.9
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13 5.84 588 4.2
14 5.72 573 3.5
15 6.41 623 3

16 5.61 594 3.7
17 6.19 573 4.2
18 6.27 561 4.7
19 5.61 611 4.5
20 5.82 617 4.8
21 5.48 634 4.5
22 5.00 680 5.1
23 5.18 547 3.5
24 5.15 610 3.2
25 5.34 574 3.7
26 5.28 567 3.6
27 5.64 582 3.7
28 5.47 570 4.7
29 5.39 561 4.3
30 5.00 711 4.5
31 6.11 610 3.9
32 5.71 634 3.8
33 5.37 574 3.9
34 5.69 526 3.5
35 5.82 583 3.5
36 5.49 594 3.4
37 6.03 573 4.1
38 6.10 631 3.8
39 5.14 656 3.9
40 5.82 502 1.7
41 5.91 588 3.2
42 5.99 425 2.1
43 6.78 449 2.7
44 5.98 522 2.9
45 6.77 412 1.9
46 7.20 380 1.2
47 5.74 385 1.3
48 6.29 382 1.2
49 5.87 455 2.4
50 6.01 457 2.6
51 6.98 501 2.8
52 6.54 510 3.2
53 6.33 432 2.8
54 6.54 433 2.7
55 5.98 432 2.9
56 5.99 438 2.9
57 6.74 445 2.8
58 5.59 447 2.7
39 6.66 438 2.6
60 5.87 485 2.8
61 6.55 475 2.7
62 6.45 552 3.2
63 6.47 556 3.3
64 6.30 555 3.3
65 6.01 652 3.8
66 5.51 670 3.3
67 7.01 658 3.2
68 6.66 680 3.5
69 5.94 455 2.8

_88_



on
J

=461 10-0948965

70 5.79 462 2.8
71 6.21 432 2.5
72 6.32 422 2.2
73 5.78 432 2.2
74 6.78 455 2.5
75 5.24 428 2.1
76 9.9 670 4.3
77 6.22 658 3.9
78 5.96 626 3.2
79 6.05 559 4.0
80 6.48 487 2.9
81 5.94 640 4.5
82 5.61 637 4.1
83 5.32 617 3.9
84 5.11 645 4.8
85 6.45 488 2.9
86 5.85 668 4.2
87 4.88 696 5.1
88 4.99 671 4.6
89 4.56 699 5.4
90 5.52 664 5.0
vl 91 6.27 182 0.9
(0892] 7] W IRWE ¥ 9We i A 1 UK 08 S48 474 54e 2 A8 % 4

[0893] la WA leve 2442, & 99S w28 f7] @3 249 A Fdd9 F25 ERHA Jebd g Eoe]ar;
[0894] T 23 UA 2= B 2y S mE= AMEZ 1015, 22, 30 2 399 EL(Electroluminescence) ~FEZ o] z}zt &

AlE ERolt),

L3

EH]a

H28M=
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