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EbdiT).

A7 GA7E FAAL] dE 5o WdY], ddEr], 247, oiAxady|, HEry] oliFEdr] t-Fd7],
A7), A7), NSRRI, AIEFREYY], AF2HdY], A7 F& ou|sit}

"ol (aryl)7]"E ¥l 3] BE YAVt p-HlES VA3 9o, o]E p-QH]

s

o] FM(conjugatio
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[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

SIHS41 10-2014-0087646

n<S JAsL Je AFE uidela, RxeAlEY Ee §F 18 ZAEYH(F, BR9AES] A A
55 UH A= 1g) FE71E xgsit

"FE) 2ol (heteroaryl)7]"= oF=27] el N, 0, S @ PE o]Fojz oA AEEE= FHE UAS 1 WA 3
7N Rska, U A= gl AS ousith. A7) slE|Retd |7 @l A, Ao gttt o) 3§

He Az25 1 WA 37 =38 5 3

2 gAAA, AT SACI, HM0 FAE meh A% 543 7 FFA FHE 3T WPFon F9
9 APFeIA9 oBS ol s H4S ouiath wo FAHCR, A4E Wol: HHFE FAS
+ 9

EE A Bl LIN0 £9E weh A% 54 /b S04 G4 Ade wyFond T ¥ wAS
AMel olFE Bolshl St AL dvidth. urk FALOR AA4E Bl BARE {4 5 dn

w e A FdddA=, sl e 12 FAIEE fUEdARAE seEs Aled & v

7] Bt 16A, Ar 2 ArE AR Sgdes, A8 mi uXEE Cl4 WA 30 ofdrlelm, L B Lo
Az =gdow, AF w= WASE (2 WA 6 AAYAY], A3 == w89 2 YA 6 Ar|dAr], A
3 = X" 6 A C30 ofHuy), X3 = uxIE (2 UK 30 sEHZRoIH U] = 0|59 %dlo]
T,onl 2 on2E AR Sgdom, 0 WX 3 F o ahpe] Aiolm, Ar'e A3 Ei: uAFE FupEs),

A e AR 2 U G0 Ao, AR we ALY kol AR m AL Azl
Holuly], iz oge] Zolx, X A X'& N- B ~R'-olH, A7) X uA X F olm % A N-olw,
A7 R'E A, FEs, TEAY], Aohwy], SEHAY], ofuy], A& Hi WS C1 WA C20 ofu7],
HERY], 7tes4dr], E 7], A8 == vxEE C1 WA 20 ¢47], 23 == wxgd 6 WA €30
ofy], Ag mi ASE 2 WA 030 AelRolRy], A e mABE (1 WA 20 BFA), AR EE

C20 &
v X gkE 6 WA €20 olA&A7], X8 e uXgd 3 WA C40 ABZA7], X3 £ v 38 C1 WA
C20 o}A~], A3 m= vxSkE €2 WA C20 ¢FAIZFE2RI Y], X3 = H| 1%%1 2 WA €20 oFA2A]7,
23w BxEE (2 WA (20 ofdolnxr], X3 mi BXEE (2 WA (20 FAFFER Dol 7], X3
T HXEE (7 YA 20 olEeAFtErdolulnr], X3 EE H|X3E (1 LHX] (20 g goln|x7], X
g = v xEE 01 WK 20 £xd7], X == vx$E 1 WA 20 e L], A% E& v X8 (6
W= €20 ofHESY], X3 wE HX3kE (1 WA (20 EHZAZRESY], X3 wE v 238 1 WA (20
Sdel=r], g EiE= vXEE (3 WA (40 AH7] E= o5 ZF ot}

471 b 1m FAEE SEES gvidel Adtd F i ofdrIE Efete 3o 7xE 7 F A
olgl g ol 2o A, A&7 uel HA oyA F=AE e AFES AT 5 Ak ol SEE
S F71BARLA A ARSshE A, BEHEel AR dE sHe] ], Aol a8 9 s dge] HdE
AT =R, A7) seEe] A7]se 8 dF dgde] oy aak 7EAl £ 54l AdE &
S, A7) sE 1m FAEE §713AALAE SRHES so] B so] FEo XgkE X&) tget
O AE =YFeEA g duA iE A4S 2t sgkEel 2 5 v



[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]
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47 el ABlel meh AR oUA FAE A BFRS GV FAGLA) AgFonA, FEa
9 EE AAAY So] AaEe] &% B TEAL WelA $5F AT AR, Arletd B AH oy
Hol Holut §71gA4aA TEA £ B4 AR F ek,

nrh PARCR, B owgel o o], AP L WA 6 A €30 ok W/EE AF EE A H
B C2 A G0 ool AR S AR ], AR e A ), AR s
A rEehidy], A% mt uARE AUEDY], A9 Em= wAsE Eedds), A% ms vAad g
U7l AR EE A selAde), A% Er wAGE pEsd), A Er AL pelAd), 2
g m uARE AAUY], A8 EE uA8E selddddy), A8 £x nAsE e, A8 =
A YY), A s wA R Febdsl, A8 s wAsE Peddr], g £ v gE 95
7, AR EE U PEUs), A% wx nADE ontEds), A wE wARE =elEds], A
g A ARV, S EE aAGE EelEds], A EE WA RE SATlEAs], A EE
MRS EloltolEels], A% Ei SR deds], AH £ wAgE Sy, A8 £E a2
d SEAds], A8 EE aARE EeelAds], A8 Ei wAsE WEFds], AP Ee v W
Heddr], A e uA8E fxolvEes], A i wBE AEUY), A i WA R 75
97), Mg wE wASE oladwedr], A = wARE AGEWs], A8 £e a8E 75
7, AR EE wRgE GEEd], A8 me 88 924007, A8 £ 88 f=E e
Q7), AP E= AR ofAd], A EE B AUAAY], AP £ W BE Aol

71, 7l ®
& e HX g AL Y] B olge] 28 5 ey, old AFEA= et

w47 L9 L'e dedow x5 318E 449 FN(conjugation) HolE A & glon] ojmy

Bl A& (triplet) olyA MEAS 243 5 . o8 F& FrddaLAols dar sk Aae 54

= T7as& d Ak =3, 24, g, vEe Zé_‘-f&%’% Al M3E SR @ duA M= 24 -

Ak

47) L U FAHQ a2 A E u e dALddy), A £ a XY vpoldddly], A§ Ei

HiAgHE BEdAY], A& Emes AASE YzdRy], 28 £ v gk PEGALRY], A8 e v g
| .

4 sgEddr), A8 £t w489 9 ﬂ@a}, A we WA SRoudds], g e WA p
Heds), A8 wi wAaE aEeds], A8 vk A aE A2eds) ol

ud FARez, 37 L2 e A2 SgHem, Adasd & Ak 471 L uA L a3
Q 1

A7) AGAN S zow F= o] BES ox HE i gz A 5
wrp pARoR, A 9 ArE AR Egdom AF wmi= wAsE 14 UH 030 ofdsYd 4 k. od
AL, A7) X87)9 dto]FMdo]l( m-conjugation length)S ZAsle] 7tAF oA Wg =4S 3 4 g},

urh FAMoR, 47 A % AE AR SYRHoR, nee b Bael §3E nYE e, A Ee )
g C14 WA €30 oFd71d 5= k. o] ©

zAste] AAGGel A HY 2HS & 5 k. ol s

A Agd 5 Aok o, Baist ) HAE

gfolF Mol (-conjugation length)E
s | T8 RA ] BFT F-83)
WA =W AxEA e S8 anE dA £ 5 ok

oZ
N
o
)
il

o

Bo} TAH 2 Sol, A7) Ar 2 ArE AR EgHoR, A3 El uAdd GEgAdr] £ XF ©
= AsE HuEYYs]d 5 k. koo AaEE AL o),

oy pFAHoR, A7) sty 12 FAIEE ke ob] sheky 2= fAlE 5 Qv

_16_



[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]
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rlet

47) s golM, LR Ue M2 mPsow, AF m nAsE 2 WA 6 AP, A e
® C2 ix 6 471d=7], A E= WX ke 6 WA €30 0}3171 23w v A3E 02 WA 30 3
VIW| T A Yol 0l L w2E A2 FPASR, 0 44 3 F ol g golm, A'e A
E o ASE NEYY), A EE AASE 2 WA 30 AElelA], AF T @ ofdelws], A
B sl Roldolnly], EE o] Fe i%ﬂﬂ,fﬂvwﬁ%w—gb—m'ﬂﬁ 47) X
F ol N-olel, Y] R'E Sk, F4a, BRAV), Aohwr], =S4, obvx
1uv1mquﬂ qEwA, h2aas), Aeddsl, Ag i 2
M EE 6 WA €30 oFd7], A Ei uAFE €2 WA €30 AHE P%ﬂ,W§9%3MWQQC1W
FHAY], A EE wARE 6 WA (20 kLA, AR E= mA g

f

FH

FR o ot
2
rﬂ v

o e

R
)
S

A
rlr m

H X3 C1 WA 020 oba7), X3 = nx3y (2 WA (20 GFA]7
] C20 o}d=A7], A8 B WA €2 WA C20 opdobr] 7], il%
Hdelw=r], A& T HIAEE 7 WA (20 oFESATtR R ol 3
R ol 7], X3 i v X3 1 WA 20 £Xd7], X3 w= u] Q88 C1 WA C20 o
EE% H X35 6 WA €20 o}HE] 7], X3 mi= u| X3y C1 WX (20 SE|ZASREL7], A
Cl1 WA €20 $-Fol=7], X3 = ux3" (3 WA (40 AF7] EE o|59] %3lo|t},

2

=
N

(

o XN W~

H >
rlréﬁ?w
sl o[m
e MY
ﬂ

o @ 2ol
it

ek, oleld B, 47

3kE €2 WA C30 el RolH )=, X% =
£ HEZEH7], i]ﬁ& T

Hﬂ;%m%ﬂﬂEﬂ}

F

= H] A ghel olmuE-Y], A9 Ee E
A ghel SAppololEA Y], A& = WA EE SA PE?JOP 27], A% ==
< EE% HI A g wlzolmgtEd 7], g T v EE dxEolEd Y],
A& E= vA g v g7, e AR Efobxdr], A e WA
A8 oA dr], A w1 Hx gk Fedr], A w2 v gk Fsedr], A £ v
olaFEeldr], A% EE WX IE zZuepAdr], A wE v vz dr], Ag e v g
A

ot rlr

e dr], A% wu wAEE AuEdr], A% Ee WAEE oraudr], AF Ee HA 3 g
EEddr], £ A8 Ee sk Ay driid o o, ofel AldE = AL obyyh

thek, wmoh FAHQ B S, A AR EAS A=, 3wl uxskE (2 um €30 &lElio}‘?‘zﬂ%,
Ag me & A=
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[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]
[0107]

[0108]

[0109]

[0110]

[0111]

2~

A 5

AT

wep FAAL A &
&2 E-1 WA E-5 &= ox shE A"

[5814) B-1]

[s}8}2] E-3]

[s}eb4] E-5]

*

LAY AR EAS A e,

o~
e

[55h4] £-2]

[5}14) B-4]

2§ T HA

k. ohek, ool sty

<
1_
=

]

5]
|
A

C2

KSR
A

SIHS31 10-2014-0087646

#4030 ezl = 347] &
oy},

N
¢
Brp pAgoR, A7 X 2 XS N-o]x, 7] X& ~(R'-o]3, 4] R'E 429 F gt}
T, A7) nl ¥ n2& 09 & o, ol#d A, FolFAdo](n-conjugation length)E ZA 243t Ex
Z2) oYX (triplet energy)E =9 4 u}.
FAAQ AE Bol, 7] F71FAREAE SFTe 7] H9A A1 Ul A2 F o Shum EAE 5 3

[e]
o}, old] AFHE AL

ohie,
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[0112]

[0113]

[0114]

[0115]
[0116]

[0117]
[0118]

[0119]

[0120]

[0121]
[0122]

[0123]

[A-4] [A-5] [A-6]
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5

=

=

M

e
S

[A-22] [A-23] [A-24]

[0124]

»ET
o N
7w %m - & nr
— ) = o L L -
= £ 2 oargﬁr%%l
s s, s T < i o
w P g *TE + B b A
— e > K - ™ 7 i = ﬂ_u
%o ul 2 oo o W W e T s
g = & o= [ TP S e 5ot poroosE
o m.o o AN o o o X mm rin 1 T [{ Mo o Ao = M_l
o} s @ S ol 5 T S w9 < A
— i S I T2 oo o WH o o I Ao X M = Ho
@ 5 Gl ,ﬁrﬂ,/H\mﬂ.eu. %%aﬂn, S %ﬁoﬁ, ﬂﬁ% G
) s m & s o oy = _ s o g o Zn o . =K
wjr = — N s o H
| Sy Ca FrEz 87 cEw o & £re iz ¢
A,mo < 6 %, o ® o NrL < ° N U_IM 3 % 0 Hwo Ho 3 el %ﬂu o = m
~ X . —
- : s SRR E AR cek Ry L
T % .2 o 5 <A o : 9
% no = g i @waumﬂ gﬂincg%ov b ioa;r i
~ ND - o N .
4 5 oE = e .2 R <INy X 2x LD oE o
o 5 W 4 o a2 m,sﬁ N K _%o @ N ME o w_\o _W &+ W) EK " ol %o
— . ~ ] o . r B L N No o = Ao
e &+ X P o o= x = M 2 M = SO Ho = = _ -
N5 o arwlr@w%&mw%mwm Hﬂﬂc_o% g PNk 20 2
of K| 0 ST o o T oA 8 % ok NI 2N Z oo =
No T ok Mo o = Sl ¥ e A ) ‘ﬂu_w_m - N WW N ol o gl o
T e X T s -2 57k o M ® Otm._sg.mk%% o
A owy KE w e BB W L ¥ B ST Toa %
do x X o Eley E_ﬂw@u% of o %P 1%4}(0 B ° X RN =
< R K 2 =X @ < mTo. X o= =) Nlo A o %0 =52 .
R hx T R N oA £ W S =
—_— O#E ‘ﬁ 5 ‘ﬁ T n_.e o B < ,u| oga ?L X R Lf Eo Hr ﬂ” ﬂwo To° B = -
o o JIEaL (K e T = 9 o " An Y R o ~- z T S
Mo = el X w ® = I KW Foss N o T ﬁ = o oy Mo Ao =
g PR E = ¥ -t x Lwomop W Crar Fx o b
A %7171311220 TS E G LS P N
~ of  oF | o= 2 o Ay RN =y g op N o ol M R MU T o2 Ho i
. . Py, T2 T A 2 o s NBF &
EE X OK N B2 < B G N E M S T = X9 -
B X N rOEo ~ B N - P o} S o < o S - pl
~ & Xy o oDy R W o hin -~ o >3 n : — = =
o) — X ] iy =y 1 o =0 il 2ol - N oK -~ T = X,
< = w7 rom = Ho . T o ) i Mo B o O = A o ~ T
o oo e = o s oo T X BT b= op B C o w R = m
i - o o e I o R = ok ERRCRE w o 7S ¥
o o] oo - I T s T s =N fal M_m =7 g 8N b ol
g X SE=R o T o T qe N w wo R o P o s S 8
do o =3 ok g1 B Ay ] R o iy 2 o R ok W 4 A ) = oF 4o =
~+ X X y o o © oy o o Hp T T oy X g © - = B o Mo — S
P T ez g® ke - S e EE ioadw Tul T ¥ i .
TR x %0 do W rE % PRI %Fﬂm of T == mﬂxou ir
T Ao M Fooax W B0 5 A4 ® = 0 == K WS F g W TN ® T
—~ — 0 [~ . = ~— — —_—
Xw FOX w Md °8 2 SH o % s T = R FTT G
— o X o] X = 2w W Yo &,/_Lvmay ek Mo oF
G R weE 2., oo o 3 B o odw g
oF NN o= X o S wf 2o R Iy B o o 7o &l W H ol v S Ak K
T F iwm IE R op IF % T®E Sh =3 ohw BE® W2 o
NS af! e = o= ol B T S o = Ro ok ,ma,a])7 z o
S 2o o = o 1m]au7em%ﬂi ;ﬁOtEWdr%m%ovﬂmwmﬂoﬂo =
S B o gl Tes5 T L Mo P Rl B
[ — n - -~ .. ° - ) —
Q08 — %ﬂm_xﬁobﬂcﬁl ieﬁo%owm ﬂu7iw X
— o\ ~ <0 AT — OC _ #E T o OW <R
= = N 0 o o) R T o S o o K
= — N =N — N ‘mx_ T Lt io —
= = 2 A = TR S o B i
S = = « a e T T
=X = st - o W
[ 2 o
«@ —
=) & w
=) — =)
=) =2 2 -
) =
=

1T0%ke] e

L

R

=]
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[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]
[0145]

[0146]

[0147]

[0148]
[0149]

[0150]

[0151]
[0152]

[0153]

= 58 Fxetd, = 5= F7]9S(105) 024 Z4/'<}~Zr‘?:¥o(160), AR5 (150), T
(140) % BaFYS170)3% e 247] & 7les

SIHS31 10-2014-0087646

=(130), AFF5S

= 578 Fol EAlshE 559 F7IEFAAH500)E e

Ha glow, A7 f718FAxH(500) = AAFAS(160)S He2 PAdste] Ao a3p4o|rt,

A7 = 1 WA = 594 A7) f719ES(105)S ol F = HAA $£45(150), A F=YS(160), ¥HF o(130
230), ¥ 7E5(140), AF TUS(170) R o5 2RO o FojFl LA AdeEH = of= shh= 4] &

| 3FARLAE AsEs L3

A7loll A At fr1 g AR =, 7)Fel TS YA F, T35 H(evaporation), 223 E ¥ (sputtering),
gz B 9 oREFT #e AW Ev ~WUF"(spin coating), AU (dipping), FEIZHH
(flow coating) ¥} 722 HFAAYH Foz F7jdatse A & 1 9o 38 FAsto A= = 9,

wouge] E e 9 R,

A4

olatoll A= & el FA A AA 4]
2™

A EAY %

(#71FAALAE FgE Ax)
Al 1: 38 A-19] F4

g3t7] $g Al Eab,

71 TR AR ek RARAIE Al

jud

S ANBY. T, w7l A8 AAdEe B oage FAHew

o2 B wo] AFE AL ohHL,

®oage] §/19A448 BgE urh FAA A2A AAE 4] SEE 1S 7] W 1% 2L 3

9A d2E FE Fdskit.

—

w4 1

PACPRE ), S0

THEH.D

Al

A S3A A=) e

23849 70.0 g (44.3 mmol),

E (K,003) 103 g (97.46 mmol)<

Er =]
? % A
BBl 0t Doy, PaippTc |
W PoAc, ToRe ke 2
M
g

H
23) e [Pd(PPhs)y] 15 g (1.33 mmol)S
700 mlell §31% A& 7}k 90 TollA

L

A

POPRE G, B0

THFH, 0

-ERRAdREZYAE 89 g (44.3 mmol) 2 HEZI| A (EIIE
HEZslo| =2 F2H(THF) 1.4L &ufjol] %<1 % FEl7tE o]

124124 9k W AT

&=

2} A7 F FEWT. FHAelE (IgS0)E ol gdtel f71%e &
e AA ¥, BEES 2% Anow AFgste] HFE T AS 54.2 g(55: 526) ek,
Al 2 97 Fhl A @] §HA

= 3HA

638.1 g (69.3 mmol) 2

AAE(A) 54.2 g (23.1 mmol),
1,1'-vjatelgd g eH 2 Altto] S 2 22245 (11) [Pd(dppf)Cl.]

v A UEgo]lE thol|HE 70.55 g (27.7 mmol), FEMFOlAEH]E

5.7 g (0.693

mol)& &5l 550 ml &ujollA 110TColA 4A7F FoF WA H Y. WS$FEE TLCE 213 & gy, vl
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[0154]
[0155]

[0156]

[0157]
[0158]

[0159]

[0160]

[0161]
[0162]

[0163]

[0164]
[0165]

[0166]

SIHS31 10-2014-0087646

HlgAsolE  (MgS0)E  o]&3le] f759 FES AA F, AFIaRvEIYIAES Fd AT
(Hexanes:FA=4:1 v/v) Qojd 3FEL w2 dxoz AAAsIe] 3IE =704 APYE B) & 21.7 o5
S 33%) L

Al 3 whA: shetE A-1(D) €] §H

A AAE (B) 21.7 g (7.72 mmol), C 30 g (6.43 mmol) ¥ ElEgp7|=(E D X2 )F el [Pd(PPhs),]
2.23 g (0.19 mmol)& E|Egslo] =2 5F2H(THF) 400 ml &wlo] =<0 $F, XERFIFHEMOIE(KL0;) 17.79 ¢

(12.8 mmol)S & 200 mlo] &3)8 &HS Hrlalar 90 CTolA 12A17F B9k Wk AT, WHeE8E TR 3
gk T A3y, £35S AA & F, 5715 800 mle WSS Mriste] A A7IY. Aol aAE thol
ZrEdAdoR = & He&R QA FE 1S 15 g(FE: 40%) ATk, (ALgE ¢ 585.69 54k ¢
MS[M+1] 586)

AAd) 2: B{HE A-29] EA4

B3yl f7190848 SER) wek FAR ARA ANE B2 GFE A2 ] 0y 29 e 3
WA AE 9 G

[HF&-2] 2]

Br ngt
B{OH) ;r\ O

P PPy, KoLy Bigipinacdatodiboron, PdidppfiCls
+ ‘u —
i :
” " \) THFM-0 5 K tc, Touene

Pd(PPh 31, KaCO5

_— =
THFH,0 | \“'

! &

G

A1 GA: FA A= E)e] A

3-HzRIE Y 50.0 g (31.8 mmol), 3-EHEZRIAIRZ Y| 44 g (38.2 mmol) ¥ EHEg7|A(EFHAY
X)) ZekE [Pd(PPhy)4] 11.04 g (0.95 mmol)<= EH|EfSlo| =2 F&(THF) 1L &vfol =<1 &, ¥ EEF7LEU|

O]E (K, (03) 88.05 g (63.71 mmol)< 500 mlo] £33 &ANS H=ykslm 90 ColA 1247F =<t
FZE3h. g o E (MgS0) S o] &3}
o] I E ZA BEE 42 g(5&: 56.6%) 94

olo

=
AZA. MeEEE TL0R e $ Aoz Yzt A7 &

715 FEe A F, dfes 22T Aidor AAdAst

'XL_&

A 2 GA: FA A= F)S] A

Z7HA AARE(E) 40.0 g (17.1 mmol), BAFAUZHolE to|HE 52.07 g (20.5 mmol), FEMFOIAHOE
50.31 g (51.3 mmol) 2 1,1'-H]Atoldld g2 AlttolZ223e}5(11)[Pd(dppf)Cl,] 4.18 g (0.51
B3l 400 ml fufollA] 110TCAA 4A13F &k W-gAH Y. WEFEE TLCE e & A3y, &5
o] &ulE 7St elA AASIL F3 WegER AT, 1 ARES EFASE AAAS A,

ol o3 ®EEstar, EFANSRE AAT T ARAA FUHA AHE (F) 32 ¢ (& 66.6%)4

==
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[0167]
[0168]

[0169]

[0170]
[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]
[0178]

[0179]

[0180]

[0181]

A 3 gAl: sHetE A-2(0)¢] 3

=704 AAE (F) 20.2 g (7.19 mmol),
2.07 g (0.18 mmol)<%
300 mlel] &3] gNe

AAd 3: 3FE A-39 F4

wowyel §7190a48 SERe wt
Wl A=E Fa gasar

—

w4 3]

B{OH}; Br
PP, Kol s
+ o —
| ,J THFMA0'

Br H

43 A
+ D-B W

A1 gAL; A AAEAD ] A

sfol=2E 2 efe]= 40.0

ISR B

HE7| ~(Egudx23)ZebE [Pd(PPhy)] 7.1 g (0.62 mmol)& ElEZslo| ==

59l &, XEMETIHUO|E (K,L0;) 85.3
5

kg E TICE

, MR AAA s

A 2 dA; A AAEA)] A

FZHA AAAEM) 46 g (17.1 mmol),
(51.3 mmol) ¥ 1,1'-H]xr}olad

LulE At shllA AAs B3
Aol o3 FEElsta, EFQIo=
o},

A 3 A seE A-3()) ] A

HEZslo] =2 F 2 (THF) 600 ml
o S AHzbsta 90 CTolA 2t Al
OJ?'& T A3t EFS AA & F, 7715 800 mlo] HE-ES HUKste AA
2 o Hehe 2 QAAAste] e 28 14 g(F8: 40%) AATk. (AL

H| 23 ol E tho]BE 50 g (17.1 mmol),
gaued ZActe] Z 82 & 225 (11) [Pd(dppf)Cl,] 4.8 g (0.51 mmol) & EF
dl 500 ml EufollA 110CoA 447 St S A AT,
wEE =

AR &

SIHS31 10-2014-0087646

C 28 g (5.99 mmol) B EHIEZ7|=(Eg#EdE23)Zeh [Pd(PPhy) 4]
fujol] =9 ¥ FEFFIFRE O] E(K,L0;) 16.57 g

12X 5 = TLCE &
st AlZIYE, dojX A E thol
585.69 =47k :

oF HFSA| AT},

(e}
ko2 g

TFAAS o 2ZA AAH 7] SFE A-3S S

o
_|L
~N
(z
olo
1>
w
=)
UM
flo
w

BEr Q
Bistpinacolatoydiboron, Pdidppficl- ‘
T KO Az, Toluene
| H’J | i
H J

Rd(PPH 3, KoClly

THFM.0

g (20.5 mmol), 3-BEERIHALIEIZYNA= 41.72 g (20.8 mmol) =

F2(THF) 800 ml &<

g (61.5 mmol)& 400 mlel] &3lg &N& H7bstar 90 TolA 12

golglk & Zk A7 & FES, Ao 1A E tho|ER
Z7HA HE 46 g(55: 95%) LT},

FEHgobAHIOlE 57.9 ¢

B ERE TCR ARG ¥ AR, 553 ke
(1 oA R R S E-E%oﬂgi AdAsA, HEF 4
al

Ax2AA T34 BEE (

=

N
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[0182]

[0183]
[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]
[0191]

[0192]

[0193]
[0194]

[0195]
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A AAE (1) 29.3 g (10.27 mmol), C 40 g (8.56 mmol) E HIEZ}7|=~(EdHd EX23)Zeb5[Pd(PPhs),]
3 g (0.26 mmol)E E|Egsto]|=ZF(THF) 800 ml &ujdl =2 ¥ FElE7IHE U0 E(K,.C03) 23.7 g (17.12

mmol)S & 400 mlol &g &HE& H7Fstar 90 ColA 12413 &9F wEEAIF T, 55855 TLCR Qs &
25, A4S s F gk fEgy B2 Hler. dod nAE to]FEEwidler HQ ¥ vEesz
ANAgste] 33E 3S 28 g(5&: 56%) DATH. (ALFgL 0 585.69 Zgk © MS[M+1] 586)

AN 4 HEE A48 Y
Bodgel §7180448 e wrh FAA Az AR 47 ABE A4S o) WA a9 2
Wl A=E Fa gAasr

rlo
w

PHRPhS), Kl Bistpinacdato)iboron, PddppfiCl
THFH:0 Koz, Toluene i
>?Lq "l : PdiPPh . Kol
JB 2 —_—
0 O O THF a0 "l ™
s
L M

A1 GA FA A EE ] 3

1-F2 200 AF =™ 30.0 g (18.3 mmol), 3-BRZEHALHZYAI= 37.2 g (18.52 mmol) E HEZI=(E
g dx ) Zeks [PAd(PPhy)y] 6.37 g (0.55 mmol)S EHIEZFSto] =2 F#H(THF) 600 ml vijol] =5l $, XE}
ol

F7FE U] E (K,L03) 50.58 g (36.6 mmol)S & 300 mlol] §3st &4 Hrlsta 90 ColA  12A17F F<t 4t
SARG. ST EE TICE A F 2oz 97 AR & FE30. vtadladdelE (MgS0)E ©] 851
F7159 FE& A7 5, dojd fUISs =2 ditor AgAAste] e T K S 47.7 g(& 91%)

A 2 A FA A EL)S] 3

S04 BAAAE(K) 47 g (16.5 mmol), ¥H]ATYUZ#Ho|E tho]HE 50.4 g (19.8 mmol), EZEMFOIAHOIE 48.7
g (49.5 mmol) 2 1,1'-H)Atjolg|dZ A 2ZAtto|F 22 e} 5 (11) [Pd(dppf)Cl,] 4.05 g (0.5 mmol) & &
<l 500 ml &woll A 110CAA 4A1ZF St dHEA Y, dHEFRE TLCE &Qlg & A31t}h, 53 1559
|lE 74 stdA AAStE B WeE2 AASINY. O JFFES EFAdeR AQAdAgstd, dEd 2SS
oJFlo oJs) FEsta, EFAdoR AAZ & AXAIA FHA AEE (L) 29.8 g (FF : 5499 AE A
o}

Al 3 A st A-4QD 9] $HAd
F7HA AAPE (L) 25.5 g (7.72 mmol), C 30 g (6.43 mmol) ¥ EHlEg7A(E D E~3)Ze+5[Pd(PPhs).]
2.23 g (0.19 mmol)S E|EF3lo|=ZFSH(THF) 400 ml £wlo] =9 = FEHIFR U] E(KLC0;) 17.79 g
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[0196]
[0197]

[0198]

[0199]

[0200]
[0201]

[0202]

[0203]
[0204]

[0205]

[0206]
[0207]

[0208]

[0209]
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(12.8 mmol)S & 200 mlel] &a)8 |NS HA7Fsla 90 CollA 1247 SoF WS A HT, HSE2 S TICE &
olak & A3tk NS o3t T ko] WEey B2 At dojid uAE go|FEEdAoR % I
Heke 2 AAAsI] 3E 45 22 g(58: 54%) ATt (AL ¢ 635.75 SAFE 0 MSIM+1] 636)
AAd 5: gFE A-59 A4

5% 37| Hkg 59 e 3t

B oo 7130248 SR nu FAH a2 ANE 4] GHE
A AzE B gas.

o

BIOH), # i |
. PARFL), KGO I N i phasmvbom, Pdippnch 7}0 I
+ —_— L
/@ THEM. O Br y B
Er Er

KAz, Tolee o

= h RAPRY D K

THF H.0

A1 GA FA A=) g

%_
6-EER S 30.0 g (14.4 mmol), -HEEIAIRIZYAIE 29.25 g (14.56 mmol) Z EHEHI|A(EZHAL
X23)&etE [PAd(PPhs)y] 5 g (0.43 mmol)& ElEg}slo] =2 5FH(THF) 600 ml &uiel]l =51 ¥ XE}FIFEY
=
O

olE (K)C03) 39.9 g (28.8 mmol)= & 300 mlol] &3 8NS H7lslal 90 CTollA  12A]17F 5ot WESA AT

1l AN
S5 E TICE s £ Fo=z W A7l & FZ23h, vladlgAdolE (MgS0)E ol &3t 77159
FES AA 3, dedazvEadyaEs E8 AASC. (Hexanes:EA=4:1 v/v) FoF 3TFEL =2 dirto
2 QARSI e T N & 25 g(&: 61%) AT}

Al 2 whA FA AAd=(0)2] A

Z7 A AAREN) 25 g (8.79 mmol), H|Z=IUZHo|E Tho]|HE 24.57 g (9.67 mmol), XE}FCIAHOE
98.15 g (26.37 mmol) % 1,1'-v]Atjoldld¥x Ay =y zZAtte|EdZ 23 elF(11)[Pd(dppf)Cl,] 2.2 g (0.26

mmol )& &F<l 250 ml ﬁuﬁoﬂﬁ 110Col A 4417 &<k WA Tk, k285 TLCE 213t & A3t &5
gk REg=9] &vlE T stelAl AlASt £ HerER2 AT, I ARES SR %Hﬁzéékﬂ, A
=3 AAS oI & EElstal, EFdor AAHZ & HAXAA FHA AAE (0) 13 ¢ (FF © 45%)9] L
A

=

e my o

n

A

R

A 3 TA: sI3E A-5(P) 9] A

Z20A AARE (0) 13 g (3.85 mmol), C 15 g (3.21 muol) Z HEZ7)2(EddE29)Ze}5([Pd(PPhs),] 13
g (0.1 mmol)S EIEZ}Slo| =2 FT(THF) 300 ml Svljol =< ¥, TEE

S = 150 mloll &alig & Hrbeka 90 TolM 1247 F¢k WA Z. HEFRE TICR A% F A3
o §HS o & o] WuEy B2 Aerh. dojdl A &
AAste] 3lgE 58 12.5 g(578: 61%) LAtk (A4t : 635.75 S %E 0 MS[M+1] 636)

N mlm
Y
o
ull
utl
il
=z
g’
|o
Hﬂ
iy
rs
ﬁ°"
=2’
rﬂ
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[0210]

[0211]

[0212]

[0213]
[0214]

[0215]

[0216]
[0217]

[0218]

[0219]
[0220]
[0221]

[0222]

[0223]

[0224]
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A 6: 3FE A6 FA

2 U {57131 AE s5HEe] B FAIAQA o2A AAlE Y] FFE A-6& s v 67 22 3
G A=RE F3 dsslY.
[9H-3-2] 6]
Bistpinacolata’diboron, PdldppfiCls
"| K08z, Toluene Jg "|
Br P o 0
= 'I =N l
r} R
Pd(P Phg, KaCOs
THFH=0
A1 GA F=0A AAER) A
Q 40.0 g (10.36 mmol), H]Z=I}Z#olE tho]HE 31.6 g (12.43 mmol), FEEFFOlAHCIE 30.5 g (31.1
mmol) % 1,1'-H]atgo|fd Ay 2AgolE222e5(11)[Pd(dppf)Cl.] 2.54 ¢ (0.31 mmol)S EF<l
400 ml &ufol A 110TColA 4A1ZF Bt HESAIATE HESFRE TLCE A3 § A8, $£53 wgEo &
S % stdA AAst £ WeEE2 Mgt 1 IARES i“*wi AAAste], HE3 A oo

3l Eeletar, EFdom ARG F AxAA SAHA AEE R) 26 ¢ (58 1 580) 9] uAE AU,

Lo

A 2 GA: 33E A-6(5)9] A

A 848= (R) 21.2 g (4.88 mmol), C 19 g (4.06 mmol) F HEZI|=(EZ LX) Z ek [Pd(PPhs) 4]
1.4 g (0.12 mmol)& E541 190 ml 7 HEZHsFI=ZFA(THF) 190 ml o £F &ufo] =2 F, eI
o] E(KC05) 11.3 g (8.12 mmol)S &= 190 mloll B33k &S FH7hekar 90 CollA 12413 &Sk wHgA AT
TRE MCZ A F AP, §45 o33 F ve] vigsd 22 vk dojil aAE telE=
zZadlow =9l &, wekEe AAAste = 65 17.5 g(&: 58%) AT (Alakal ¢ 738.87 SAE ¢

T
olo
o\

(712Gt Az)
AAd 7
oz ITOZ 1000 Aol F7A= Algada, o= orZulR (Al) 21000 A9 F7=2 A&},

A -1
TFAH R, FrE gAY AFRUHES Adgsbd, e 15 Q/cm29 WA S A 110 8 7]1#E 50
mn X50 mm X 0.7 mm&] IA7|Z ZEA oA EY o)A RAUUATSY £ B So|l 4 5 B FoF 289 AlA
3 5, 30 ® Ho UV oE AlAs] ALEEksTt

o,

}7] el 71 el AeFds ez NN -(H]#d-

1,4-tolonl) 65 nme SFS3AaL, oo AEFES

Zaa9)

%%Qiﬁ N,NN'N'-H Eg}7] (3, 4-vtel v d ) A g}o] Al-6, 12-tholo}dl 4 % B 9-(3-(V=edl-1-d) ¥
O-(Uzgdll-2-¢d)<tEetAl 96 %5 25 mme] FAZE FA3ST.

-t ) H] A (NI- (W Z el -2-U )-N4  N4-tho] 3 d ¥l

4,4
O & N N'-tho] (1-1}=Z8)-N N'-t}o] A d W= d 40 nm

o R

eruE
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[0225]

[0226]

[0227]
[0228]

[0229]

[0230]
[0231]

[0232]

[0233]
[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]
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ojoj A, HAAFEFTOoRA 7] AAld 164 Az SFE 30 e ST
A7) AAFET AR AAFYETOZA Ligs 0.5 me] FAR AF FFeta, AlE 100 me] FAZ IF
O:

&-oll
<Zkske], Lig/Al A=5 F4dsk3l.

AA5EFoR Ao 1904 AZE FFES AT AL talstel, AAd 204 Az HFEL S A
| el 73 QA WSl FIBAAE Aseedh

ArpEs oz A 1M Azl sdEs AR AS diAlste], Al 394 Axd sFES AHET A
= ASjstars 7] Al 79F sdsHA et g aAkE Al Akt

Jol 104 A2H SFFES AET AL Olast], sle] et R-19) FFBS AHgets
7] Al 73 BASA Akl R YaAE A

A45EFoR AAd 104 xR FFES AT AL BAstl, 19 ey R29] BFES MG
Ae Asetni 47 AAd 73 FAsA ANstel f71EFEAE AL

(F71EF2Ae 45 SA)

A7) AN 7,8, 9, wlael 1, % 2 oA Ax® 2z frlugazt el st WE ARUE
Wa, AEws 2 wgEes st FAAQ SAPEe ges 2a, 1 dds s & 1o ey
o}
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