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CsHy3 O % %BU4NOH (&)
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C6H13 O
CeH1a
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BS Algeles 2 AZvEIH(30.8g, 74 2, 49.8% &, 98.8% HPLO)Z AT,

'H-NMR (600MHz, CDCls, TMS): &= 7.74 (m, 1H), 7.61(m, 1H), 7.45(m, 1H), 7.34(m, 2H), 7.21 (m, 2H),
6.8(m, 3H), 2.46(t, 4H), 1.82(s, 3H), 1.47 (m, 4H), 1.26(m, 12H), 0.86(t, 6H).

2-(9-(3,5-tho| AN A #Hd)-9-H & -9H-ZF 0 &ll-2-9)-4,4.5 5-HEgH€-1,3,2-tfo] 2ALH =&

Jo)
O-g

%9

CeH13 O

CgHi3
Az F94T 2 F7I7F FEE 1LY 3?— b, 2-BRR-9-(3,5-to] F A o d)-9-m & -0H-ZF g{
(30.7g, 60.97 mmol) = w2 ( O|E)o] &2 (17.03g, 67.06 mmol, 1.10 BF)E €T}, of7)o] F
t}ho] S4H(300 mL)S 7Fstar, o] &9S Ed HAE 0% B vEHIFY. o] WkE EEEo| dppf(l 01g,
1.83 mmol) 2 PdCl,(dppf) - CHsCl,(1.49g, 1.83 mmol)e] HENS 713}t F712 30% b X
28359rt.  o7]d ZF olAMEI0]E(17.95g, 182.9 mmol, 3.0 ¥EH)E 1A ZA] 7}st
110CE 16A17F ok 71dsgit). wss XA 7|1, Aoz Yyztslgdrt. o]ojA, o]E 200 mLe] EtOAcE
sldeta, B Zuriz &7|a, EHE9Y. 7] 52 olojA] E(500 mL X 3) # @4(200 mL X 3)E Aﬂ
Zskal, MgS0, dellA HAEAFHT. SWE I, 40% CH.Cly/RehS: ALg3ste] A7l A2 AHAstd, %

o] A o 2~E(20.3g, 97.61% HPLC, 61.5% &)5 5313 oH, ol A 5o AAA] ast= A},

r
mlru
X
1
=

5
al, o] HWhg E3TE-S

'H-NVR (600MHz, CDCl;, TMS): & = 7.82 (m, 1H), 7.70(m, 1H), 7.46(m, 1H), 7.35(m, 2H), 7.20 (m, 2H),
6.82(m, 3H), 2.46(t, 4H), 1.88(s, 3H), 1.48 (m, 4H), 1.42 (s, 12H), 1.22(m, 12H), 0.85(t, 6H).

1,4-Tlo]H 2 Wo| A Fisd

Br

A
~N

Br

onEs wHly] 2 L&y (o] ATy Lo AAHE )7 AFE 250 mLe] 3¢ ZElaTol, 1-5o]EE A

o] AFEH(10.g, 68.89 mmol) L PBr5(53.38g, 124 mmol)S 2v}t. o] ¥kE 35S 140CTR HRZH o= 7}
galgith.  ¢F 125T WA 130CelA, A7 §85¥aL, gk J2 &do] F5xglon o= F7tE 71EA|
oF 135ColA S W uAZ HAFHJT, o] vkg TFES o] 2moA 10% B 7Fdstar, o]ojA A

o AN o) SYA AT LAND, AL ol RAGE o] S8l kel AP RwE S5
skal, ol& oista, 2(150 mL)E AH3sFaL, 50T o+ 9
EtOAc/@Aeto 2 5e AAAststo] GAStH(14.1g, 99.93% HPLC, 71.3% 4~&). H-NMR (600MHz, CDCls, TMS):

H U —

§ =8.47 (s, 1H), 8.32(d, 1H), 8.19 (m, 1H), 7.72(m, 1H).
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[0224]

[0225]
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4-B 2 7 -1-(9-(3,5-tho| ¥l A d)-9-m| P-9H-ZF 2 fl-2-) o] & 5]

CeH13

A wEy, eHds wdty] 9 $E7|7F A2 1 L9 37 ZekaAd], 2-(9-(3,5-tho] A A d )-9-w & -9H-
Z20dU-2-9)-4,4,5,5-HEdtHE-1,3,2-to] 2ALH 22H(20.0g, 36.32 mmol), 1,4-To]HERo|AFAEY
(10.42g, 36.32 mmol), EF<1(200 mL), t-BuOH(100 mL) = THF(130 mlL)E 2ct. o] Z3&Eo], 40% n-
BuNOH =89 (100 mL, 145 mmol) & oJojA E(50 mL)S 7}3lck. o] WkE E3ES Ea) 147 B¢ A4S
HEH 3T o] w-g E3FE Zu] Pd(PhsP),(1.26g, 1.09 mmol)E 7}8Fi, 50C=  16A17F Qb
sttt WSS EX A7, B ZAu7)2 &7]3, 200 mLe] EtOAcE 3|Asta, BT, 4 =2

3z TS =(200 mL X 3) ¥ @4(200 mL X 2)Z MHATE.  o]ojx], o]F MgSO,

H
Foll Al Azxsta, T8 AXRAZIL, §E|RoZA 500 CHLL/ RS AM§3te] Aelgt 2oz AHA ST
(18.2, 99.13% HPLC, 79.4% =&, A<l 4. H-NWR (600MHz, CDCl;, TMS): & = 8.77 (s, 1H), 8.27(d,

1), 8.02 (d, 1H), 7.92(d, 1H), 7.85 (d, 1H), 7.77(m, 1H), 7.68 (d, 1H), 7.53(m, 2H), 7.39 (m, 1H),
7.30(d, 2H), 6.81 (m, 3H), 2.46(t, 4H), 1.92(s, 3H), 1.48 (m, 4H), 1.21(m, 12H), 0.81(t, 6H).
1-(9-(3,5-t}o] A ol d)-9-v| H-9H-ZF @ &:-2-U )-4-(4,4,5,5-H| Ee}H[E-1,3,2-T} o] SALH Z81-2-9 ) o] &

=
=

CeH1a

Aa FAT R SE57I7F BHE 1LY 37 FeEhaAel, 4-BRE-1-(9-(3,5-thel A w d)-9-vd-9H-Z F 2./
-2-9) o] AF = (21.96g, 34.81 mmol), H]A(FHUZH olE)o|EA(9.72g, 38.29 mmol, 1.10 BF) ¥ ZF o}
A HIo]E(10.25g, 104.43 mmol, 3.0 3 WAt of7]o] F4 tho]2H(220 nl)S 7}8la, o] &48 &
3 454 B AAE HEHIGIT. 7] EgaAed, tolSAt F9 PdCl.(dppf) - CHC1,(0.850g, 1.04 mmol,

3 degag Jhsta, F7EE 158 B¢t EAE AE HEHIGT. o] ®BbE E3}ES 110CE 7HE
28-S HPLC #A41 o= HYE it 16417 &, ol &% s g3rglom, o7

[e)
o
(FZe o] =)o) 5 2(0.886g, 3.48 mmol, 0.1 F=F) = AlHa Zu)(0.

=
o w2 2L 0
ek 7hdesity. HPLC 2412, &% Edo] dol A ¥5s YEhllen, ojojA wgS FAA7Ia, A
woz Wrtegltt.  o]olA, o]& 200 mLe| EtOAc® 3|Aetal, ¥ Zur|= FAHth.  olojA, o]E& =(400
ml > 3) B 94(200 mL X< 3)E AHStL, MgS0, FellA AxARG. SulE SIAA, 3 A4 gEs 5

SotaL, o]& EtO0Ac(200 mL)ol A-G-aiA171aL, AF&(40g)= 23] A2jstar, ojFsigitt. Svls SUAA, A&
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[0228]
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[0230]
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A0S FEFATH20.92g, 97.11% HPLC, 88.5% &). "H-NMR (600MHz, CDCls, TMS): & = 9.02 (s, 1H),

8.74(d, 1H), 8.02 (d, 1H), 7.92 (d, 1H), 7.84(d, 1H), 7.69 (m, 2H), 7.57(s, 1H), 7.40 (m, 2H), 7.29(m,
2H), 6.8 (m, 3H), 2.46(t, 4H), 1.92(s, 3H), 1.49 (m, 4H), 1.43 (s, 12H), 1.20(m, 12H), 0.83 (t, 6H).

4-(4,6-8] = (4-3F-5F-e2)#Hd)-1,3,5-Eg}o] o} 7 -2-9)-1-(9-(3,5-t}o| @A # d ) -9-w| & -9H-Z=F ¢ &l -2-
HolaF =

Ax Wiy, oWes wwty] 2 $=7)7F A=E 1 Lo 37 ZekAAd), 1-(9-(3,5-tho] A A ¥ g )-9-w &l -9H-
Z 20 uU-2-U)-4-(4,4,5,5-H ETHE-1 3, 2-T}o] AR Z2H-2-Y ) o] 27 =3 (20.92g, 30.87 mmol), 2,4-H]2
(4-(3F-Fa)Ad)-6-F22-1,3,5-Eg}0] o} (10.55g, 27.78 mmol, 0.9 BF), EFI(200 mL) 2 20% n-
Et,NOH =899(90 mL, 123 mmol)& 7}3itl. o] WkE E8tE S Zof 147 o A4S BB, o v
Z32d, Pd(PhsP),(1.07g, 0.93 mmol)E 7}8}aL, F712 158 St AAE A& wEYsa, olojx 70TC=
FEek Mgk, ole] MEYHE, 2 4-U|AU-(3F-FE)HY)-6-F 2 2-1,3,5-Ed}to]olzlo] ol g1X]|
S HAFon, olojA WSS FAstal, A2ow Yztsta, B ZAurig AT 4 & EtOAcE
s, 3 F7] 2 2200 mL X 3) L A4(200 nL X 2)E Aﬂﬂo}“’ﬂv} ojo]Af, o] & MgSOs “gollAl
Seldoz A 30% CHCly/FEHS AL83te] A7l Aoz AGAlste], A3 A

2 FEFUT. o] AAES FE AAStL, WeE Fold wwrgtozM m3kA7)a, CHCl,/MeOHZH-E] Wt
2oz AANATHIZ. 50, AFA B 99 5% HPLC, 51.5% 45). H-NMR (600MHz, CDCls, TMS): & = 9.62

(s, 1H), 9.30(d, 1H), 8.7 (d, 4H), 8.17(d, 1H), 7.97 (d, 1H), 7.88(d, 1H), 7.81 (m, 2H), 7.68(s, 1H),
7.62 (d, 4H), 7.54(m, 1H), 7.41 (m, 1H), 7.32(m, 2H), 6.8 (m, 3H), 2.47(t, 4H), 1.96(s, 3H), 1.51 (m,
4H), 1.41 (s, 18H), 1.25(m, 12H), 0.83 (t, 6H).

Ir{4-(4.6-9]2=4-(35-2e)Ad)-1,3,5-Eg}o]o}x-2-9)-1-(9-(3,5-t}o] A A o ) -9-H| D -9H-Z F ¢ &ll-2-
ol AF =9 F2acac
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onE= Wy, A FAT @ SE7|7F AHE 250 pLo] 37 ZaiaFo], 4-(4,6-H] < (4-(3F-5E)Hd ) -
1,3,5-Egto]o}zl-2-9)-1-(9-(3,5- D}olt;" A d)-9-wE-9H-ZF o A-2-U) o] A=A (6.5g, 7.26 mmol),
IrCls - 3H,0(1.02g, 2.90 mmol), 2-olEA] o&L(70 mL) B (23 nl)S Y. o] §E EFES Ea) 24
= 147 Zob aq—gaos}ﬁ o] o] A 120"(:& 1641 & 71ger &, Aoz Yzegly. uAlE o34sha,
B2 AFsta, 50T 28 el JF st dR2AZT. o BdE& F71e] A §lo] o @A AMEsS

o

o= whky], A FA 2 SE717F AFE 250 mLe] 37 ZEkado), old dARY-Ee B4 (6.5,
2.96 mmol), clAE ow (8. 890g, 88.8 mmol, 30 @) % 2-o]|EA] oEL(100 mL)S PUTE. o] ¥k =
RS Eg AAZ (A7 ZoF wBYsta, o]ojA A7] ZabaTo] 1A Na(04(2.83g, 26.64 mmol, 9 HEF)

7}tk o] WkE EIES 120TE 16A17F FoF 7FE3d 5 Nioi %7‘8}“%} o719 (60 mL)S 7}
E AAAZIAL, olF oFsta, E2 M-S, 50T 8 oA A3 kel dxAIZT. o &4
o2 30% Cchu/@%—% AHgste] Azl A EEU}EZEHJ]E A A o}air:}. T8 FEYA o84

, CH,Clo/MeOHZH-E] HHA A F71=2 QA S TH(1.56g, >99.5% HPLC).

'H-NVR (600MHz, THF-dg): & = 9.75 (s, 1), 9.72(s, 1H), 9.67 (s, 1), 9.66(s, 1H), 8.97 (m, 2H),

8.73(m, 8H), 8.23 (s, 1H), 8.19(s, 1H), 7.94 (m, 2H), 7.82(m, 2H), 7.61(m, 8H), 7.06(m, 14H), 6.75 (s,
), 6.73(s, 1H), 5.43 (s, 1H), 2.39(m, 8H), 1.82(m, 12H), 1.47(m, 8H), 1.37 (m, 36H), 1.2 (m, 24H),
0.83 (t, 6H), 0.79 (t, 6H).

shebE AAld 28 8] wheA 20 uhel Alxsk3iv.
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[0237]

[0238]

[0239]
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[0241]
[0242]
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Br
Cettrs Colis Br et () :):"_—B-B;Oi Cusa
' | N Q 0 O

r 1) n-Buli, THF
2) I, THF Cul, KOH, Rt 21l dppf, PdClx(dppf) Pd(PPh ), S0
CeFis CeFis TICHUEEE  CgHyg O AcOK, L0 S CSHQ 20%ELNOH (44

5 s o 00"

B
r-a d oh O
0 O =N Cl | N IrCl;.3H,0
—_— _ el .
Ol SAlOll EH2
Cana PdCI2(dppf) CeH Pd(PPhy), E =0l =N 2
ACOK, Croj2at 0 % 20%EtNOH (%) H,0, 1200C

N CeHl1a O
C6H13 CeHia O QN

e )

NY©)<
XQ\WN\Y@X XQY”Y@X XQY X
NN N N 7
N
| N N/ | acac-H, Na,CO, | ,N\ /o_
> _ —i-
N\.. A\ L— P e Fr_/
-Ir\ Py CeH CeH1s O O
CoHya O i O 6113
QN N{j N
Cofls ()
CeHiz O Q Ceftra o
L _12 L _l2 L _12

1.3-tjo]sal-5-Q ¢ = wllAl

S8 Azyy Ax FAF, ond= wwy] @ Ayl Zuy)zt A2 2 Lo 47 ZglaTe] 1-HZR-3 5-UF
o] &AM Al(50.0g, 153.69 mmol)S YA 30 B FVIE AAE gAEgY. of7]el F5= THF(400 ml)
g 7heta, 47 ERksAE Edelote 1*/4%1]% & A&kl -78TCE WASSITh. nBuli &4(2.5 M,

80.0 mL, 200 mmol, 1.3 @%)<S 3089 Alzbel] ZAA A7pstar, -78ColA 1A HoF wulkalgltl. -78C oA
o] Wh-g ZIEo], THF &N(150 ml) 59 L9 =(50.71g, 200 mmol)E Z7}alaL, oloja HA2ow 7}%3}3,

16A17F &9F wuksl}, o] MSES 4 UEH E|QAFHo]E &M (200 mL) o2 AAstaL, o]ojA] &
|2 SR, A 2% o FEea, §F f7) F& ZQ200ml X 2) @ 944200 mL X 2)E Aﬂx*

°F 200 mL= §=skaL, ofojM A7} s FahAl7]aL, ke

al
S )AL, 50T B oA XF sloll AZRAIFHTH49.5g, 64% &), GC-MS #4
s BTy, o] B4E& Sk AA glo] thy dAlel A

'H-NVR (600MHz, THF-ds): & = 7.34 (s, 2H), 6.92(s, 1H), 2.50(t, 4H), 1.56 (m, 4H), 1.2 (m, 12H), 0.88

(t, 6H).
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[0245]
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[0248]
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2-H 2 R-9-(3,5-t}o] S ¥ ) -9H-FIn}=

QL

CeHi3 CeH13

oW weky) 2@ &77F A=y 2 L ZgkAAd), 1,3-tho]:A-5-8 0 &=ulA(9.0g, 36.57 mmol) @ 2-H =2
WFFEFE(27.23g, 73.14 mmol, 2 TS WATh.  o7lel 0-AALR(370 nL)S 7bskar, wwksklch. o] @e
NS B A7 B¢ AAS HEYetn, KOH H2(5.13g, 91.42 mmol, 2.5 @) 7Feta, 102 S¢F ﬁ&o}
Ak, 7]edl CuCl(1.08g, 10.9 mmol, 0.3 FZF) H o]ojx 1,10-HAFEEZH(3.95g, 21.91 mmol, 0.6 BFZF)S
7tste], ZAS W ¥ §A4E F5T. o] vhg EFES 100CTE 1A St 7Fdskar, o]ofA Wﬂx
CuC1(0.73g, 7.37 mmol, 0.2 B L 1,10-¥FEEZH(2.64g, 14.34 mmol, 0.4 F=)S 7}k, o] vkg 3
el 2EE M0TCTE &Y, 20412 B9 JHEsSit. TLCE, HEEIMMFE] dol A &g
B Fr}. Ol HgES A= yAsiglon, vz S4 AHEo] FAHATE. 7)ol E(300 L)
shar, 102 &<t nukstar, ojojA W Zwr|E &3, Y3t T4 TS EtOAcE FEF3ha, ¥
7] 28 E(200 mL X 2) ¥ d4(200 mL X 2)8 M Hs}a, MgS0, Aol dz:eta, 9 AxAA, 2
WA G 53, o5, SYHozA HAeks AEste] Ayt Aoz AAS A TH17.05g, FA 2, 99.75%
HPLC, 95% 5% ).

m

™ 0

[ odo X oo

o X o

1H—NMR (600MHz, CDCls, TMS): & = 8.10 (d, 1H), 7.98(d, 1H), 7.52 (d, 1H), 7.42(m, 1H), 7.37 (m, 2H),
7.29(m, 1H), 7.13 (m, 3H), 2.69(t, 4H), 1.68(m, 4H), 1.36(m, 12H), 0.90(t, 6H).

9-(3.5-tjo]l N A d)-2-(4,.4,5,5-H| EgtH€l-1,3 2-t}o]| S AL W E-ek-2-2 ) -OH-F}H} &

%f

O

CeHq3 CeH13

A FY9 9 $57I7F ZFE 1 LY 33 FghaAol, 2-H2RE-9-(3,5-tho| A A H ) -9H-7}uFE(17. 0g,
34.66 mmol) % HA(IYFYo)E)o] 5 4(9.68g, 38.12 mmol, 1.10 BH)E YU}, o7]o] T tho]=2Ak
(300 mL)& 7Fstal, o] €98 Fd AAE 307 &9 HEHSFT., o] wWhE Eoll, dppf(0.58g, 1.04

2=

g =

H
mmol) ¥ PdCls(dppf) - CHC1,(0.85g, 1.04 mmol)e] @EAE 7Hgth. F71= 30% &< ZAAE AlS HELSH
ATk, oJ7lollA ZF olAlE|°] E(10.20g, 103.97 mmol, 3.0
2 16217 Bt Jtgste], A4 fds FEIAY. WSS FAATIA, Aoz WyzhEgltl. oo, o]
= 200 mLe EtOAcE 3Aelw, ¥ Zurz 7)1, 23
mL) 2 M3, NgS0, ellA Ax:AIHG. &ulE S ARAIA, 948 dAE #5341, o %ﬂ%‘r&zi 3

7

>

Jotar, Aeto]lE/ER 2 (florosil)(20g/20g)e] H=ol THA71aL, o Eesigict. Svls SHAIA,
FA NAE 55 TH17.08g, 99.4% HPLC, 92% 5-&).

FRJ

'H-NVR (600MHz, CDCl;, TMS): & = 8.156 (m, 2H), 7.8(s, 1H), 7.73 (m, 1H), 7.40(m, 2H), 7.2 (m, 1H),
7.16(s, 2H), 7.10 (s, 1H), 2.69(t, 4H), 1.69(m, 4H), 1.37(m, 24H), 0.89(t, 6H).
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[0253]

[0254]
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[0256]

[0257]

[0258]

[0259]

ZIHSd 10-2018-0091089

2-(4-B 2R o) 275 ¢ -1-9)-9-(3,5-Tho| A o d)-9H-7hr}&

Br

CeH1s O

N
CsH13 O

A wEY, o= wgty] 9§77 A2 1LY 37 Fg2=3, 9-(3,5-tola AT d)-2-(4,4,5,5-H]
Egiyg-1,3 2-t}o]| SAL R Z8-2-9)-9H- 7= (17.08g, 30.94 mmol), 1,4-Tlo]|BZRo|AFE2(9.26g,

32.27 mmol), EF(170 mL), t-BuOH(85 mL) @ THF(11l mlL)E YT}, o] EIE], 40% n-BuNOH & H

(80 mL, 123 mmol) ¥ o]ojA E(42 mL)S 7}3it}. o] HkE &3 E-S =
o] ¥k& Edt&o, Zuj Pd(PhsP),(1.07g, 0.93 mmol)E 7}8la, 50CE 16A17F E<¢b 713ttt 93-S =4

A]?] , B 2WrIE &7]a, 200 mLe] EtOAc®E 3Astal, Zeskltt. 4 S5 EtOAc® FEsha, 3
71 %-% (200 mL > 3) B 9447(200 mL < 2)= AHSHT. o]ojA, o MgS0, M A=z, T

s
=
AZA 7|2, SN oZA 40% CHCly/ S AL-&3te] A7t Zd oz A5 H(16.2, 99.65% HPLC, 83% 4=

'H-NVR (600MHz, CDCls, TMS): & = 8.78 (s, 1H), 8.23(m, 4H), 7.81 (m, 1H), 7.71(s, 1H), 7.56 (m, 2H),

7.4(m, 2H), 7.32 (m, 1H), 7.21(s, 2H), 7.05 (s, 1H), 2.64(t, 4H), 1.62(m, 4H), 1.33(m, 4H), 1.24(m,
8H), 0.84(t, 6H).

9-(3,5-tfe] A A 9 d)-2-(4-(4.4.5.5-H Ee}tH|&-1,3, 2-t}o| SALR - h-0-9) ) o] A F 591 -1-9)-9H-I}m}&

CsH13 O
CeHi3 O

Aa F47 % $F7I7F AE 1 L9 37 EEaAd, 2-(-HERO|AHE-1-9)-9-(3,5-tho| A s d)-
OH-7}8}Z(15.86g, 25.68 mmol), B (FUZF#o|E)o|EA(7.17, 28.24 mmol, 1.10 B%) 2 ZF oA olE
(7.56g, 77.03 mmol, 3.0 F=)E LAt of7]ol] FF tho]SAH(160 nl)S 7Heba, o] §98 F3l 4568 &
ol AAE wEHeT. Ay vk ZgkaFo] tolSAk F¢] PdCl,(dppf) - CHxC12(0.630g, 0.77 mmol, 0.03

Fb)e] deN S vhetal, F7tE 15% B AAE AE wEHSIT. o] v EFES 110CE stdsta
Wkl S HPLC WAz RUEHEsta, &% Bdo] wolglx] ¢ow, wheE FAAY| A, Ao 7t
sholth.  olojA], o]F 150 mLe] EtOAcE 3]sk, 8 Zu7|2 HHT. oloA], °l& %(300 mL < 3) %
(150 mL X 2)=2 AAHSFAL, MgSO, dellA Az=AIZ T &ulE FEAA, 244 g2E F£55a, °F &
QM(100 mL)ell AJ-&A1 715, Aete] E/F2 24 (30g/ 50g)] H=ol A7), 1 Lo 7oz &2 33itt.
& 24S % =8

=
=
g SUAA, ALA

Alell AH&-sFA .

e FE359TH(12g, 97% HPLC, 67% &), o©]

'H-NVR (600MHz, CDCls, TMS): & = 9.03 (s, 1H), 8.70(d, 1H), 8.23 (m, 3H), 7.17 (m, 2H), 7.49(m, 4H),
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[0260]

[0261]
[0262]

[0263]

[0264]

[0265]
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7.32 (m, 1H), 7.22(s, 2H), 7.03 (s, 1H), 2.63(t, 4H), 1.61(m, 4H), 1.44(s, 12H), 1.32(m, 4H), 1.24(m,
8H), 0.84(t, 6H).

2-(4-(4,6-¥] 2 (4-(353-%-8) 91 9)-1,3,5- E 2ol o}1-2-0) ) o] &7 2 91-1-9))-0-(3, 5T o] & 41l W) )- Q-7 %

CeHi3 O
CeH13 O

A Wiy, evss wnk] 92 $HV7E gFE 1 Lo 37 Fghedel, 9-(3,5-thel e s d)-2-(4-
(4,4,5,5-HE&HE-1,3,2-t}o| SAIR E&-2-d ) o] 2 F] HH-1-Y)-9H-7}9}E (11.00g, 14.54 mmol), 2,4-H]x=
(4-3F-F)Hd)-6-F22-1,3,5-E&}to]o}x(5.52g, 14.54 mmol, 1.0 F¥), EFA(110 mL) 2 20% Et,NOH
HEHsA. o] wkhg &3t

T8 N(42 mL, 58.16 mmol)S 7FgiT}. o] wk =
BdstaL, olojA 70C= 1643t

< =3 2]
Eol, Pd(PhsP)4(0.5g, 0.44 mmol)E 7}ataL, F71E 158 =9k AAE AL
ot 7hEsEkik. ole] HEHE, 2% Bdo] HolddA &SS BAFAaL, oM wgs FAstaL, Ao
w Wzteta, 2 Z2dr|R &3 4 T5 EtOAcE F 7] & E(100 L x 3) ® A
100 L X 2)2 A3, o]ojA], o]F MgS0, Aol FE3pa, T AXRA7|AL, Lo RZA 30%
CHClo/ F &S AREste]l AdElgt Z o

ge FollM wRkgro A askA7]ar, CHCl/MeOHZH-E RbgH oz A ZTH(11.8g, AFA %, 99.49%

h=4

—~

2 AgAste], Af4 s s5ssit. Ades S A2ATIaL,

HPLC, 81.5% +&).

'H-NVR (600MHz, CDCls;, TMS): & = 9.03 (s, 1H), 8.76(d, 1H), 8.22 (m, 4H), 7.70(m, 3H), 7.58 (m, 1H),

7.45(m, 4H), 7.31 (m, 1H), 7.25(m, 6H), 7.16 (m, 1H), 7.03(s, 1H), 2.63(t, 4H), 1.62(m, 4H), 1.44(m,
12H), 1.27(m, 18H), 0.84(t, 6H).
[r{2-(4-(4,6-9]2=(4-Bg-Fe)HE)-1,3,5-EFo]o}x-2-d) o] A F EH-1-A)-9-(3,5-t}o] & A | J ) -9H-7}
H}Z£}2 acac
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[0270]
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[0272]

[0273]

[0274]

[0275]
[0276]
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.ﬁ
i)

eHI= {7, ZIEAY THT L ==717} = 100 mL9 37 Zglrae,
2-(4-(4,6-9] 2~ (4-(35-F2)Hd)-1,3,5-Edtolo}r-2-d) o] 27 = #-1-U)-9-(3,5-t}o] I A # d ) -9H- 7=
(1.3g, 1.47 mmol), IrCls - 3H;0(0.24g, 0.67 mmol), 2-o|ZA] o&FL(25 mL) & E(8 mL)S YA}, o] v

=& Fol AdaE 1ARE S ME"stal, olojA 120C& 16A13F &<t 7kdd &, Ao Y73
=3 2]

: SAtt.
o}

[e;
olztatal, == AL, 50T &8 WolA g stell A=Az, o] 245 F7ke] Al gle]

HE= wuty], A FAT 2 277 A" 100 mLe] 37 ZEkaTe), oA wAZREe EA(1.42g,
6 ol), oFAlE o}AlE(1.92g, 19.21 mmol, 30 F&) L 2-oEA] o &h&(40 L) EATF. o] W&

o WEYsta, oloja A7) ZgtaFo] A Na,L05(0.61g, 5.76 mmol, 9 Y=
FES 12002 16X &<t 7Hdst &, Aom JPZsqitt.  of7]el &(50 L
L olE Jdisla, B Z MeOHE AHsla, 50Ce 2B dUoa F 3ol
SN o2 40% CHLl,/ P& AFEste] Ag)st A 23 azeteadaz A5
ok, AAES CHCly/MeOHZHF-E AAAA F72 AASATHO0.34g, 99.5% HPLC, 26% <+5).

=
AxAZG. o] 45

'H-NVR (600MHz, CDC13, TMS): & = 9.75 (s, 2H), 9.55(d, 2H), 9.03 (d, 2H), 8.72(d, 8H), 8.42 (s, 2H),
7.86(m, 2H), 7.72 (m, 2H), 7.56(m, 10H), 7.31 (s, 2H), 7.19(m, 8H), 7.04(s, 2H), 6.89(m, 2H), 5.40 (s,
1H), 2.60(t, 8H), 1.87(s, 6H), 1.70(m, 8H), 1.35 (m, 66H), 0.90 (t, 6H).

FEICLE)
ITO/HIL(65 nm)/HTL(22 nm)/LEL(80 WA 140 nm)/7HZ =

o] FRE Zk= FXE Axslon, o714 IT0E AF 4] KAlo|= ow-to]il; HILS AF F¢ Zoli;

HILS A¥ 4% Folal; LELS W Folt}.

A7) AAE A A8, 1105 Fukske 78S W/ ES AMgste] AAst. dE 79 229 74

2RES 29 Ao FE F9 T2 FAs, A8 FE UHdEit. A9 aF A 1S 29 =

gtewy dE 5% 52 sk, 47l SFAE 1Ll o tuAFAAY. SEE AA W(7.5 TF

%) B TAE 1, 2 BE 3(92.5 TR 2AHES 74 S92y 29 AagdtosA Uy S5 A

o UEF ZEogo|=] Al 1 F% oF 4 me] FAR ST, vtavEe] Al 2 T2 oF 1 mE FEA
T2 £ JAskslet

S2E 29 38 &7 #F 19 SFAS, W0 00/536560 71&E wpel o] =7 A A AAE FFA o)},
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* 1
Br= 2 SAE 2 (mol %) SAE 3 (mol %)
1 O Q E ’ ’
CBH13 CGH13
O () ; )

CgHy7 CgHyz

325 12.5
. 0.0 s
D O

[0277]
E Br 7.5 7.5
\@\( @/ 10 30
Ci2Hzs
[0278]
[0279] Hl g Ax=, 3E AAd 1S vl 33E 12 A A4S AQstas 543 UHez P43
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