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2,1,3-MlZzMololt}olo}E 10 g (73.4 mmol)S 50 mLe HEEAb H71e & 110 CTE 71g3iich. 7] &4
BE 11.3 mL (220 mmol)E %713k §r‘ «4g = %6}1*1 BEAF 20 mLE F7F2 H7Rsiddh. 2413
wHk & A7) gES oHstal, ods FeoR YA F uA AFfgitt. HFHOR oiste] 9

= Eo) 33 AFT & A 1%%1 AAHsFaL Axste] 16.37 g (75.8%)9 4,7-vlo]lB 2R -2 1 3-H%
OPEMO}E S BAG.

:‘F

'H NMR(300 MHz, CDCls) §=7.75 (2H, WFEF=) ppm.

B) 4,7-¥]12(4,4,5,5,-6 EHE-1,3,2-t} o] SALEZ F 91-2-U )il =-2, 1, 3-R o] o} t} 0| o} Z (B} L & I-b,
X=4,4,5,5-tetramethyl-1,3,2-dioxaborolane) & A%

4,7-trol B2 r-2 1 3-ylFMololttololE 1 g (3.41 mmol)T FEEFFOIAEHIOIE 1.96 g (20 mmol)S 1,4-Tho]
SAQ 10 mLoll Wi 80 T2 7F4etdt). vl=(duZ o] E)tho] 2 2 (bis(pinacolato)diboron) 363 mg (1.43
mmol)¥} [1,1 -H]A(tholdld EAd ) HEA ¢ to|EF22He 5 (1) 89 mg (0.71 mmol)S EolF=t}. 12A4%F

gk § oo Wzhsta, Wbl 33

< n ST 30 mLe cl"elAlHOlE 90 nlE FolFold AHES
F= T F715E k. e fr1Sel et adlEs Yol wnke o oSt oFfds e
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o2 Eoste] 4,7-1]2(4,4,5,5,-HEgHE-1,3,2-t}o]| SALE 22 21-2-U )Wl %-2 1, 3-#o]o}t}olo}lZE 600

I NYR (300 MHz, CDCly): 6=8.04(2H, W&=), 1.41(24H, €Z7]) ppm.
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A) 4,7-8A(5-B 2 R2A0] Q A-2-U )il E-2 1,3-Ko]o}tto)o}Z(SFE 11-a, X=Br)e A=
H-2-9)-2,1,3-wlFZHRo]olt}ololE 2 ¢(6.67 mmol)S 52 mLe] FEZZXEEF} 52 mLel ofAgAL
T 2.5 g(14.01 mmol)&] N-H 2R EAIn=(NBS)E HH3] YojFr}. A2 24A17F FoF
S AFsta, dod TAE DMFIA AZA S & Hxzste] 1 g9 4,7-H]|2-(5HERM 0]
,3-#lojolt}olo}l £ (33%) S AUtt.

D
oo O,
o
=
o
2 PO

R

= ook
2
o
ol

o

T
T2
olo

1o oh
Z
BN

riii‘
“Iﬁ

-2,1

' NMR(300 MHz, DMSO) 6=8.16(2H, &), 7.98(2H, &), 7.41(2H, "3&<=) ppm.

B) 4,7-W]2x[5-(4,4,5,5,-ElEgHE-1,3,2-T}o] SALH. Z [ 91-2-Y )M o] @ H-2-Y |l Z-2,1,3-H o] o} tho] o} &
(3gE II-b, X=4,4,5,5-tetramethyl-1,3,2- dioxaborolane)®] A%

4, 7-8] A (5-B 2 EMo] @ H-2-2A )Ml Z-2 1, 3-Ro]olt}ololE 300 mg (0.65 mmol)@ EElFolAHIOIE 370 mg
(3.77 mmol)& 1,4-TFo] S A8l 5 Lol ¥ 100 T2 7FE&tdtt. HlA(IUFZHolE)tho] B2 363 mg (1.43
mmol)¥} [1,1 -H]A(tholdld EAT ) HEZA ¢ to|EF22HeF (1) 89 mg (0.71 mmol)S EolFt}. 12A4%F
e Rk & ggom Wzstar, REgHel| 3x FRSG 20 mLet olEolAlElolE 60 mLE WolFolA BAES

_11_



[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

ZIHS3d 10-2010-0044528

FET F 77152 ISt I ISl AdvtadilaS Yol wikek thE ojdsto] ot A=
Aoz oyl s FHAIZl F Aol uAE sty oEHolAElo]ES] 97:3 E3 §9S AME Ay A=nlED
e 1] 7-H12[5-(4,4,5,5,~H EHE-1,3,2-Tho] SALR 2 9| Q1-2-% ) #o] @ 3l -

2 Feste] 104 mg (29%)9 4
2,1,3-AolotrtolobEs AR

I NYR (300 MHz, DMSO): 6=8.18(2H, "3&F=r), 8.01(2H, ™3&=F), 1.45(24H, &Z~71) ppm.

[AZd 3] 84 TER AXE 93 GFA Y A=
p) 1,4-tfo]|HE B -2 5-H] A (4-EX WO EXFAN)NALYFE (SHE I1I-a, X=Br, Ri=R.=-
CHZCHZCHZCHZS(=O) (=O)ON3.)

2,5-tho] B2 W] 4-3fo]| =27 = 4 g (14.01 mmol)¥} AT]Ldlo]==Ajo]= 1.8 g (44.8 mmol)ZS o EHS 35
mLoll €3 80 CE 7F<Esltt. A7) g9 1,4-F ek (1 4—butane sultone)S 3.44 g (44.8 mmol)E #H7}
SFTE. 12A13F SoF wRk F Ao Wrheta A7) whEES oFeltt. dojxl A E SR FAT F
Azx3le] 7.85 g (96%) <] 1,4—3}0]3;3—2,5—H]¢(4—%§_ ﬂ ]E—‘T‘— ADAA AT S AT

T NR (300MHz, D,0): §=7.41(2H, W), 4.16(4H, <¢Z~7]), 3.08(4H, <ZA~7]), 2.00(4H, &7A7]),

1.96(4H, <Z7]) ppm.

B)1,4-H|A(3-HERZE 2 ZX)|)-2 5-tlo| L 2w ullA(33}E I1I-b, X=Br, R=R~ -CH,CH,CH.Br)

1,4-¥]2~(3-B2E 22 Z ANl 3.52 g (10.00 mmol)S wWEAEZete]= 80 mLell =<0 $ A 0.01 g (0.18
mnol)S wol Far A2elA wksiivt. B 3.43 g ( 21.4 mmol)E WEAF 2ol = 40 nLell 3|4 ste] 7]
ol A3 WolErh. 12243 ¢ wHk & Y] vkgES ofsilth. folxl oo 3af SR 50 mLE

= 35 3 Frlsol Favavlas wol wRkeh b offsto] ofatlg

SEAZ & Aol A= St} o "opAHe|ES 4:1 &7 &4S AHE AY A=v)

4 A~

~H| 2 (3-HERIZEA])-2 5-Tho]| B2 RHHlAlS AT},

%
2
-
i
<t
-
£
N

I NMR (300MHz, CDCl): 6=7.14(2H, W3=), 4.13(4H, &2A7]), 3.69(4H, &2 7)), 2.35(4H, €Z7]) ppm.

[AA]e] 1-3] WzAo]olr}o|o}E A LEA BFFES A=

[AA]o] 1] 3184 19 TEA R=RA4A-EXUO|ERE, Ar=1,4-9dA) A=

4, 7-tfo| B2 K -2 1 3-HlZHfolofttolotZ(3gE 1-a) 26.5 mg (0.090 mmol)3} 1,4-Tlo]B 22X -2 5-H]A(4-%
FYO|EREANHAALTY S (FFE [1I-a) 474.4 mg (0.812 mmol) 3} 1,4-wixlc}o] B A2 (I U)ol 2H

297.7 mg (0.902 mmol), 18] HEZ|~(EgHAL¥E2)ZetE &0 3.5 mg (0.003 mmol)S 5717} AAH
6 mLe] DMFS} 9 mLe] 2M NayCO; Z3Fgolol]l RafA]7]L 90 CollA 48X7+5et 7y, ws & Aoz

Z}eal 500 mLo] M7} 10:40:5091 wRHE/obAlE /o= EFE G0 Fof AAE HEA TS HEEE
Attt oAztste] fdojxl MAE 3ak THel wel F AFEEE o8 ouE WAl 12,400018<1 2t
Shaf 19] RAkE A9l olE A @ A xv 1000] EREE A AL & 5 Al

HNMR(300 MHz, D.0) &=8.1~7.3(2H, ®W3=), 7.2~6.7(2H, W3k 3.9(4H, <&Z7]), 2.8(4H, <ZA7)),

I

1.7~1.3(7.8H, &Z7]) ppnm.

[AAd 2] 884 19 L&A (R=R=3-N,N,FF-EZto|HEYRYEZ =Y, Ar=1,4-3d7) ] A=

4,7-tpo]l B2 1 -2 1 3-wlFzMololttolo}Z(BEE [-a) 26.5 mg (0.090 mmol)d} 1,4-H]~(3-BR2EIZEA])-
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[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]
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2,5-tfol B 2wl Al (38 I1I11-b) 414 mg (0.812 mmol)3} 1,4~ qi_zlrﬂromi*ml*(ﬁ%wfi’:)oﬂéE1 297.7 mg
(O 902 mmol), 2¥]3 HEZ|A(EZHEE2d)ZIelFw &UH 3.5 mg (0.003 mmol)S 5717F AAE 9 mLe

M3} 4.5 mLe]  2M NapCO; EF-& el &3|A17]aL 90 CTollA 48X 3+&<t BHF-at3itt. H¥° F AL on Wt
Shal 200 mLo] WEREO] Fo AARE MEANY OF MEES I Ao LA E ofME 200 mLoll FAIS
5 AR, o A3t 50l ¥ -78 T2 WAAZ $ Egtolddolr] 4 mLE A
s o]+t W& 71 % 6AI7FESE upkgk & ofAlE 200 mLol F-of A =3}
Atk A" A E 3z o] &gk oH}E FAFFe] 12,4000 HehA 19 iR}

A = (e}

=
2 AA. olE YAEH 3 Ad xE 10%0] EEES XA 5}

i NMR(300 MHz, D,0) §=8.1~7.3(2H, W), 7.2~6.7(2H, W3k5), 4.1(40, &27]), 3.8~3.2(6H, &Z7]),

2.9(4H, <A7)), 1.7(4H, <Z7]) ppn.

[HA]d) 3] 3484 29 28R (R=R~4-=XV|EFE)9 A=

4,7-8]12~(4,4,5,5,-HEgH€-1,3, 2-t}o] 2ALH 2 ¢ Ql-2-Y ) Hl -2, 1, 3-#}o] o} t}ol o} Z(3}HE  I-b) 100 mg
(0.258 mmol)¥} 1,4-tlo]BR R -2 5-H| A~ (4-=FEYo|ER A])tﬁlz 2089 3E III-a) 151 mg (0.258
mmol), 23 HEHI|A(EFALEAI)ZeHF =9 2.3 mg (0.002 mmol)S F717F AAH 6 mLe] DMF}F 9

)

[‘_,

nLel 2N NaiCO, EF&o] Gal713 90 ColA 48M7HESH BRekeTh W ¥ Loz Y2ASIL 500 nlel
$3H|7h 10:40:509) WEkS/OPAE /N EIZ £F Goo] Hol AL HEA thg HERE oldsldt. o
st} ol TAE 34 FHF K9 F ATES ol §% ol BAFol 12,4000 a4 29] mA
= a9,

H NMR(300 MHz, D,0) &§=8.3~7.6(3H, 3&F=), 7.4~7.0(2H, "Wa&F=), 4.1(2H, ¢Z~7)), 3.0(2.5H, &47]),
1.9~1.6(4.7H, <Z7]) ppm.

[HAld 4-6] H]2=R ooz ololt}ololE 4] &R 3§HEY Ax

[HAld 4] 384 39] TEA (R=RA4A-EX V|| ERE, Ar=1,4-7d W)Y A=

4,7-0] 2= (5-H 2 EA0] Q Hl-2-A )Wl %-2 1, 3-Mo]o}Tt}ol o} & (3 §HE [1-a) 21.6 mg (0.057 mmol)3} 1,4-T}o]H
2R-2 5-H] 24— XY o) EX-EAD) ALY 9E (3FE 11I-a) 300.0 mg (0.514 mmol)} 1,4-HAltio] B ZAk4]

(I o ~8 188.0 mg (0.571 mmol), 2Elm HEZI|A(EgHALz~a)ZdE =9 3.5 mg (0.003
mol)S %717F AAE 8 mLe] DMFeF 12 mLe] 2M Na,CO; E8Hgole] La)A17]3 100 ColA] 48X 7H5<t 37314

o WES & 20w vgﬂro}ﬂ 500 ml9] F-3]8]7} 10:40:508] Wgke /ol /N El2 &3 S Fof AA
MZA 7] The AZES ontelgtt.  oFsle] Aol TAS 3xF ZRS] mo]l I AES o] 838k o7
Bapko) 12,4000WJ 3lete) 39 nEAE LY. o]S AR F Ay xE 8% BEES AAEE A
Sl =

I NMR(300 MHz, D,0) 6=8.1~7.3(3.1H, W), 7.2~6.7(2H, W3F=), 4.0(2.8H, &ZA~7]), 3.0(3H, &Z7)),

2.0~1.5(5H, <Z271) ppm.

[dA]e] 5] 318H4] 39 EA (R=R=3-N,N,,EZ|HELREYIZZH, Ar=1,4-HdA)Y AZ

4,7-¥9]122[5-(4,4,5,5,~HEZHE-1, 3, 2-t}o]| SALR 2 ¢ Q1-2- ) Mo] L #-2- il 2-2, 1, 3-4o] o)} o} Z (8}

& II-b) 41.2 mg (0.090 mmol)¥} 1,4-H|A(3-BEEIZZZA])-2 5-tlo]lH 2 2 HlAl(SFE [11-b) 414 mg
(0.812 mmol)¥ 1,4-#iAITIo]| R EAE] A (I V) AE 297.7 mg (O 902 mmol), 283l HEZFI|A(EZIHALE
23)Zekg =0 3.5 mg (0.003 mmol)S F5717F A|AR 9 mLe] EFA7} 4.5 mLe] 2M Na,C0; =& Mol &3
AlZ13 100 CollA 48A1ZFER F3gltt. vhg & 2oz JPzhstar 200 mLe] wghEol| Fo 445 AEA
g AEES A9sta o aAE ofAlE 200 mLol|l A & oAFstgiy. st dojx uAE THF
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5

=

=

JH

e

[}
dawd 3 A x

-78 T= J7hA2l

<
T

10 mLoll =<l

o

I

i
o

(S
el

R

ok

=

471,
=LA

3lod 430 nm

717F AAE 6

-6

Eay

=]
3.0(4H,

o

e 27¢) 3} Aol

71), 3.7~3.2(4.7H,
(pH 9.55)¢l
7}

1S w 430 nme

S

3

Fed 8.26%10

pigd|
a+71),
ol
N
=)
=

[e)
7} 535 nme]

7

4.0(4H,
45E
]
h=!

Aol EAE C7h A7bel o

), 4.0(2.8H,

),

do| =55 ilAl v 5 A (8= 111-a)

=
=

=
vl 2.3 mg (0.002 mmol)

3}
=
=

bk

H
Zk= BSAS &%

S9} A dho] 2449

37t

1
[

z3)zeksE

7.6~7.1(2H,

hvA
s

RE-2,5-H 242
7hek 735 430 nmel] A €]

), 7.2~6.7(2H, ¥
°] 3o} pll 9.55¢114

H

F
=]
=

gl

3

*
™

o

4

s

Sk
WEFS),
<!

BSA

4-gXvlo|ERd)e Az

&7]) ppm.
=

g

7]
o]
=

 CIEEPRER:

s &

mLo] DMF<} 9 mLe} 2M Na,CO:

aL

8.1~7.3(3.1H, &

2.0(3.1H,
ups} gol, e 2%}e)

§=8.2~7.7(2H,

ATt

aea HERT (B

p

reieh. ehol

<

&A7)),
D,0)
71) ppm.
7t

1
o

=

& g0l 93% Ao

o vheh
115%<}F 193%)

(e}

-5

3.0(3H,

sholct.  ofatato]
2} 49]

}32 500 mLe] F-3H]7} 10:40:50Q1 W EFE /o)A E /ol H|

a}

3HE II-b) 143 mg (0.258 mmol)™} 1,4-t}o]

[AAd] 6] 318+4] 49 3ER (R=R2
[ZAle] 7] Az Fol24

H NMR(300 MHz, D.0) 6

70,
H NMR(300 MHz,

4,7-112[5-(4,4,5,5,~H E&pv|€-1,3, 2-T}o] SALR. 2 2 Q1-2-< ) o] @ sll-2- [l -2, 1, 3-Hpo ofrpo] o} £ (3}

151 mg (0.258 mmol),

2.0~1.5(8H,
1.72<10

k)

1
1

[0112]
[0113]
[0114]
[0115]
[0116]
[0117]
[0118]

J AN Fo] 60%

8

A7t

o]l o
" =

AT}, eho] )

° PN
'é‘%"l"

o] Uit A

o]

bt

S

< 116% =7}

™o
‘_.@O
T

Ar

Al

19137, 535 nme]

o

o

7} 650 nme] A3 Fo] Z+zF 129%9F 937%

-
o

A

430 nmoi| A 2]

[e]

F

7HeE 7

J

%
h=4

o

=

glom, BSA

[0119]

o))

Ko

A=}
RL

b e

=]
=4

Rt e = B S Eart

19131, 650 nm

o] 67% %

s
Hpo] @ AlM & o]

psKe)|
LIRS
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AAel 2 R AN 5N ARE nRA BFEES] wudel @ YSeH PE L BANS] A 4]
WA FFEES 0.1 BFE 2UFESIE AT A 2.5)0 Ho] A7 1.72x10° BrEm R
7)o SAHo] wo} pll 3.5014 SASE 2 vl WA 2% AlElA 8.26<10° BEEIA LA
B WEE FAFEAE o8t BT

oA wel @ nEA SR Are 29 HYH i AAld 59 el AW Bude] neh 747}
OE P e w5 @ 5 Atk A4 29 SFEC W02 AHES W 430 mel 3G Fol 584 7
= | AL 1205 SASGIT B A9 59 SR 417 me) BAYFo) 146 B2l

k!
o
51

goh ol Ao A AR el g BAR T
AAle] 2 B e 59 ol %
I 3t

AAR o188 & Aee

(U
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