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o
Ly

n 1 WA 109 Aoltt,

olwf, 7] sk 1|4 Ry R Re= M= HHA SR wd(methyl), 4 (hexyl), &= (octyl), 1-HFA-2-7]
E Aol & (1-methoxy-2-methoxyethyl), ©]A%E (isopentyl), 3-WE & (3-methylheptyl), 2,7-tideSd
(2,7-dimethyloctyl), ®WEA](methoxy), ©oll&A|(ethoxy), H5Al(butoxy), NEA](hexoxy), 35 A](hepoxy),
2-E A (octoxy), 3-HEHEA(3-methylpentoxy), ©]l&FEA](isopentoxy), 3-°1€3=A](3-ethylheptoxy),
2,7-U e =24 (2,7-dimethylnonoxy), €3 d(methylphenyl), p-UlWl€¥|d(p-dimethylphenyl), tert-5-&
e (tert-butylphenyl), E=wl&@Aebd#Ad(trimethylsilanylphenyl), ™EA#H Y (methoxyphenyl), ©lA¥-%
A9 d (isobutoxyphenyl), (2-W€R-EA])#d((2-methylbutoxy)phenyl), 3221 d(hexyloxyphenyl), (2-
o g a2 A]) 7 d ((2-ethylhexyloxy)phenyl), E-A]#d (octyloxyphenyl), (2-(2-m] 5o S5 A]) ol 5 A]) 3]
d((2-(2-methoxyethoxy)ethoxy)phenyl), (1,2-tlwlEA]) =D ((1,2-dimethoxy)phenyl), 1,2-tjo]af-EAIHY
(1,2-diisobutoxyphenyl), 1,2-B]2=(2-WEREA])H H(1,2-bis(2-methylbutoxy)phenyl) FEX= 1,2-H]A(3 A<
AN #EE(1,2-bis(hexyloxy)phenyl) ¢ ZHo] v}z,

ojuf, 7] kA 144 Ry= 27F 712 wlAl(benzene), E] 2% (thiophene), 3-¢ZE] S 3 (3-alkylthiophene),

1-¢4-10-3 2 (1-alkyl-1H-pyrrole), Elollx=[3,2-b]E] 2 (thieno[3,2,blthiophene), 2,3-T]3}o] =R E]jo|
[3,4-b]1[1,4]151541(2,3-dihydrothieno[3,4-b]1[1,4]dioxine), Wz [c][1,2,5]E]olt] o}
(benzo[c1[1,2,5]thiadiazole) X+ 5-LZA-5H-Elo|x=[3,4c]¥=-4,6-0]2(5-alkyl-5H-thieno[3,4c]pyrrole-
4,6-dione)S Estastar, 47| -LdZEed, 1-Z4-10-9F 2 5-L4ZA-50-El ol =[3,4c]5 B4, 6-T]-2 A 47

o
=
DAV Far BaF 1 U 209 A EE BAN] 2271 Aol WA e},

[
[

EF, B O shr]e] shehy 28 BAIE e AFotdl FEAE Al E

HOOC.__CN
|
“

2=

g7 A 2014, Ry B R A2 HHACE,
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[0123]
[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]
[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]
[0138]
[0139]
[0140]
[0141]

[0142]

[0143]

SIHS3l 10-2013-0065628

A

B 1 WA 209 A e EXe &7 e A7

g 1 WA 209 A e BAAY &7 2 GFATIR o] Fox] Tl A AElE = sl o]de] XFT|RE
A3k = v X3 ol 7]

F, S, N, 0, P ¥ Sig o]Fojxl oA Melx= sl o]de] selz AXE xEdste ©ag 1 WA 209 A
d e BX4e €727 B2 &A1,

F, S, N, 0, P ¥ Sig o]Fojxl oA Mulx= sl o]de] sel2 AXE Edshe ©ag 1 WA 209 A
A e EXe 477 @ LFAIR o] T FolA MElEE S o)l Xsbr|2 XdH olH 7],

g 1 WA 209 A e BAAY &7 2 GFATIR o] Fox] Fol A MElE = sl o]de] X FT|RE
2|3 == WX EE B A 2 WA 249 FEHE ofH Y],

F, S, N, 0, P ¥ Si& o]Fojxl oA Mulx= sl o]de] sel= AXE Edshe v©ag 1 WA 209 A
A e BAAY &7 @ SFATR o]FoR] TollA AEE= sk o]de] XFUIE XFE waAg 2 A
249] S = oA 7];

g = v XEE 845 3 WA 409 EFEAAEY]; B

A% e v FE B4R 3 WA 409 ofF A g 7] 0],

Ag mE aAFHL, B, S, N, 0, PR SIE ool ol AeHE st ool e AxE EFehe
Bl 2 A 609 SHE olFalv|o]a,

Rie ey & 1WA 209] A3 B #Ae] Fa7|ola,

R 27} 712, X$ i mAsE v 6 WA 609 ofDally] wi=

. Z3ehe

& E= HAIgE AL, F, S, N, 0, P 32 Siz o] Folx oA AE s = sy o] FH=z dAE
g

b 1 WA 49 Agre]a,

nd 1 WA 108 A4l

ne 1 WA 109 Ageo]t}.

ojuf, &7 &2 244 Ry E R= AZ 5HHOZE e (methyl), @A (hexyl), &€ (octyl), 1-WEFA]-2-1
Al € (1-methoxy-2-methoxyethyl), oA (isopentyl), 3-"l2@AE(3-methylheptyl), 2,7-tiHEd5H
(2,7-dimethyloctyl), ®l5Al(methoxy), ©l&5Al(ethoxy), FFAl(butoxy), & A|(hexoxy), 5 Al(hepoxy),
LE A (octoxy), 3-WEIAEA(3-methylpentoxy), ©]AFEA](isopentoxy), 3-°e€3NEA](3-ethylheptoxy),
2,7-0 ' =] (2, 7-dimethylnonoxy), WEH 9 (methylphenyl), p-tlul€#d(p-dimethylphenyl), tert-%H¥
#Hd (tert-butylphenyl), EgwldAe}td s d(trimethylsilanylphenyl), "|EA3d(nethoxyphenyl), o]AF-%=
A9 d (isobutoxyphenyl), (2-W€R-EA])#d((2-methylbutoxy)phenyl), 3221 d(hexyloxyphenyl), (2-
o @&l AL A]) A d ((2-ethylhexyloxy)phenyl), %@ SAd (octyloxyphenyl), (2-(2-HFAJNFA]) N FA])H
9 ((2-(2-methoxyethoxy)ethoxy)phenyl), (1,2-tJWEA])H D ((1,2-dimethoxy)phenyl), 1,2-t]o]AF-EAHY
(1,2-diisobutoxyphenyl), 1,2-B]=(2-HEREEA)HL(1,2-bis(2-methylbutoxy)phenyl) Hi= 1,2-H](&AS
AD#IE(1,2-bis(hexyloxy)phenyl) €1 Zlo] wighzlait).

oluf, 7] 8}shA 2014 Ry E Ri= AZE FHH SR 271 7|2 WlAl(benzene), E] 2 (thiophene), 3-LZE L
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[0144]

[0145]

[0146]

[0147]

[0148]
[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

SIHS3l 10-2013-0065628

#A (3-alkylthiophene), 1-4ZA-1H-3=(1-alkyl-1H-pyrrole), Eolx[3,2-b]E] 2. (thieno[3,2,b]thiophene),
2,3-tlato]l =2 ] %[3,4-b][1,4]T]=21(2,3-dihydrothieno[3,4-b][1,4]dioxine), WMZ[c][1,2,5]Ec}t]o}Z
(benzolc][1,2,5]thiadiazole) X+ 5-LZA-5H-Elo|x[3,4c]¥]E-4,6-t]>(5-alkyl-5H-thieno[3,4c]pyrrole-
4,6-dione)S XFsaL, 7] -LUE M, 1-SZ-1H-9F 2 5-LZ-5H-Elol| =[3,4c] T E-4,6-T] & A 7]
A= ) 'AT 1 UA 209 A e 22X &7l Aeo| wpEA st

T3, B oOe d7] geby 30w gAY AFobdRl FEAE Al dt.

[shst4 3]

Sz
Bas 1WA 209 A4 EE B4 2d7) EE GTA7);
Vg 1WA 208 A3 w2 D07 D GFAIIE ool TolA HeEsE skt o] A@]

2 A% E= HRgE oY)

, 0, P BSiE o]fox oA Aes= s oo HHE dAks Edehs T 1 WA 209 F

A 417 e SFAT]

o
| »
FU‘Z

F,S, N, 0, P ul Sim o]ojzl wolx Auu s ol4be] dElz 94% ¥aehs va 1 UA 209 4
4 e RAMe] B0 W RIAE ol woldl FolA AHMHE Sl ool ABAE AR o))
WA 1WA 209 A2 mE BAMe) 7] @ d:As)R oFod A AuE & i) ol4te] Ae7
= A% EE wARE Bat 2 YA 249 dHz oL,

0, P E S ig o]Fofx FoA HeE= sl o]ide dH= YAE Xt &2 1 UA 2
B 477 @ AZA 7R o|FojFl FoA AEEE s o)A X3y X3HE BAS 2 U
El=  ofA7|;

g T 3 X 409 EYLAAY); Ex
S whass 3 UlA 409] ok AP0l

, A3 E w3k v 6 1A 609 of Hwlly] Ei=

DA
Lr\rz

s
£
i
=
2
et
it}

)
I
e
=
N
il

o

=z
flo
Do
N
N
N
il

A% wE WABET, F, S, N, 0, P D Si o]Fojd wolq AEu: st ol4e] & Hz A4S Eeka
E

S5 2 WA 609 FE|R o} alr]o]) 1
Ri= 422 @2 1 U] A 209 24 E== BAe] 7)o w

n< 1 WX 109 Agolt},

olu, A7) 334 304 R, E R L= AR EYHoR wd(methyl), NA(hexyl), <=(octyl), 1-HIEA]-
2-H| E Ao & (1-met hoxy-2-methoxyethyl), ©]Z&%E (isopentyl), 3-#€3E (3-methylheptyl), 2,7-T]HE-S:
E(2,7-dimethyloc tyl), wWSAl(methoxy), ©lEAl(ethoxy), HF=A(butoxy), 3ZA](hexoxy), FAE=A]
(hepoxy), <EA](octoxy ), 3-WEIAEA(3-methylpentoxy), ©|AHAEA](isopentoxy), 3-o|=IAEA](3-
ethylheptoxy),  2,7-tW€¥  =A](2,7-dimethylnonoxy), w & #Hd (methylphenyl), p-tHlEsd(p-
dimethylphenyl), ¢t ert-%-¥€#d(tert-butylphenyl), EgWEA e} d#d(trimethylsilanylphenyl), ™EA]H)
Y(me thoxyphenyl), ©]AY-EAl#d (isobutoxyphenyl), (2-wlE¥-EA])3d((2-methylbutoxy)phenyl), &=
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[0162]

[0163]

[0164]

[0165]
[0166]

[0167]
[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

ZINE3 10-2013-0065628

Al# d(hexyloxyphenyl), (2-ol&&22A])3d((2-ethylhexyloxy)phenyl), =¥ -3A13d(octyloxyphenyl),
(2- (2-H| EA] o) EA]) | EA]) # d ((2-(2-methoxyethoxy)ethoxy)phenyl ), (1,2-tuEAD AL ((1,2-
dimethoxy)ph enyl), 1,2-T]o]AX-EAIHY(1,2-diisobutoxyphenyl), 1,2-H]22-wEdR2EA)HL(1,2-bis(2-
methylbutoxy)phenyl) B 1,2-H] (A LA1) L (1,2-bis(hexyloxy)phenyl) <1 Zo] njzhzlslt},

olw], A7) 38k 3o|M Ry 271 7] = WAl (benzene), E] L2 #(thiophene), 3-YZE] Q2 #M(3-alkylthi ophene),

1-4Z4-1H-9 = (1-alkyl-1H-pyrrole), Elolx=[3,2-b]E] 2. (thieno[3,2,blthiophene), 2,3-T]d}o] Z=FEE|o) =
[3,4-b][1,4]T)2A1(2,3-dihydrothieno[3,4-b][1,4]dioxine), WlZ[c][1,2,5]Elo}t] o} (benzolc
1[1,2,5]thiadiazole) H¥ 5-<¢Z-5H-Elolx=[3,4c]¥ =-4,6-t]>(5-alkyl-5H-thieno[3,4c]pyrrole-4,6-dio
ne)S X8ty A7) 3-4AE e, 1-4Z4-1H-91F 9 5-LZ-5H-Elol| =[3,4c ]9 E-4,6-T] 24 F7] & 2
71E Ay A 1 UK 209 A e B &7 Aol vigkA sl

R, e §h719 s 4z g E e Aok fFEAE Al dt.

[3}eh4 4]

AN, N m__.ﬁ;':.' . :!,,LH_ T ,,f"lr 1 _—
7 |i 11 i 7 '|,I' r/-' _:{" / ,"—‘1_ - xCN
. f
. z : — 4 AN
-~ ! HT‘:“_.—“HA S 5 R":'\- -~ -h[lr ;ﬁ "'{' N -\_-/ Jr} T': R5
R1 \ 3/ I ] m
- Ry

71 BebA 4o, R B Ris MR SHAoR

F, S, N, 0, P2 SiZ ool oA Aes: sh} ol dHE 943 £FsE Ba% 1 U 209 4

F,S, N, 0, P % Si2 ofFojzl ol Ause sht olgel sble 948 T¥she Bad 1 U4 209)
Az Er BAMN) 207 2 FRA|R o|Fo7 PN HEEE s ool Afr)w AgE ofd);

Bag 1 uld 209 A4 EE BN 9207] L ABAE o] Foll ol AEEE sht ol4be] A 7]
2 A% EE wARE Bas 2 04 240 AHR ol

F. S N, 0, P2 SiZ o]Foizl ol A Auss sh} olge] sz 948 TP wag 1 U
4 mE BN 2A7) % FHAY] 2 o Foldl oA A st olge] AW B wag 2

28k = W AgkE w4 3 A 409 Edd™bY]; &

rlr

A8 = R Ak B 3 lA] 409] ofd ™) io)ar,

FA

Ree 27} 712, A8 T vXgE gAhS 6 A 609 ofdily] Ei=

A|gE = vxgE A, F, S, N, 0, P B SiE o] Foxl oA AEE = sl oo dHz dxE 36}
gt 2 WA 609] SEHE o dlr]olaL,
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[0178]

[0179]

[0180]

[0181]
[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]
[0189]
[0190]

[0191]

[0192]

SIHS3l 10-2013-0065628

R T4 8429 1 WA 209 A4 = 2449 &2A7]e]a,

Rs= 271 712, X3 & 939 ik 6 WA 609 ofHdlly] T

i

X%k = B3, F, S, N, 0, P 2 SiE o]FojR FolA AdE = sk o] FHZ o AE X8
B 2 YA 609 SEHZ olddlr]o]H,

n< 1 A 109 AHgola

m 1 WA 109] Aol

olw, 7] 3}&] 4oA R 2 ReE AME HHAFORE Wl (methyl), A (hexy 1), S (octyl), 1-HEA]-
2-m| E Al o & (1-methoxy-2-methoxyethyl), ©]A&%9(isopentyl), 3-"12#E (3~ methylheptyl), 2,7-HHE%
El(2,7-dimethyloctyl), ®HIEAl(methoxy), olEAl(ethoxy), HEAl(butoxy), & ZA|(hexoxy), ZFEA
(hepoxy), =EA](octoxy), 3-HlEIEA(3-methylpentoxy), ©]AAEA](isopentoxy), 3o EA](3-
ethylheptoxy), 2,7-t) W€l =21 (2, 7-dimethylnonoxy) , W &l #d (methylphenyl), p —YdHEdAd (p-
dimethylphenyl), tert-5E3d(tert-butylphenyl), EdHEAetdd d(trimethylsilanylphenyl), ™EAH
 (methoxyphenyl), ©]2F-EA)#H 9 (isobutoxyphenyl), (2-#&FEA] )#Hd((2-methylbutoxy)phenyl), 22
Al ¥ d (hexyloxyphenyl), (2-°"@42A]) 5 d((2-ethylhexyloxy)p henyl), S2-=A]¥d(octyloxyphenyl),
(2-(2-H EA A EA]) ol EA]) A H ((2-(2-methoxyethoxy)ethoxy)phen vl), (1, 2-gHEAD A D ((1,2-
dimethoxy)phenyl), 1,2-t]jo]AK-EA]#Hd(1,2-diisobutoxyphenyl), 1,2-H]2 (2-HEXEADHLD(1,2-bis(2-
methylbutoxy)phenyl) B+ 1,2-H]2=(&A A1) (1,2-bis(hexyloxy)pheny 1) 1 Zo] npg=a s},

ojw, 7] & 494 Ry E RiE AR F HAHo=Z 271 7|2 WAl (benzene), Bl 2 (thiophene), 3-LZA ¥

3 (3-alkylthiophene), 1-47-1H-9] =(1 -alkyl-1H-pyrrole), Eo|x=[3,2-b]E] 2=
(thieno[3,2,b]thiophene), 2,3-y3slo] =2 o w=[3,4-b][1,4]19 % A1(2,3-dihydrothieno[ 3,4~
bl[1,4]dioxine), WMZ[cl[1,2,5]Eo}t]o}=E(benzolc]l1,2,5]thiadiazole) Hi= 5-LZ-5H-E]o=[3,4c] 9] &~
4,6-t)-=(5-alkyl-5H-thieno[3,4cIpyrrole-4,6-dione)& X &3sl, 47 3-¢2 ged, 1-¢Z2-1H-9& %2 5-
SZ-5H-Elol| = [3,4c] 9] &E-4,6-T] 20l A 7] &A7]= a4 vAhT 1 WA 209 A e EA Y €47
Q1 Bo] vk st

e AFohRl fEAls - s 28
EE

[e)
gu =
sFoldel FEAE EFHE GRS ASFORA 1

B owwe ] 2Fokde FEAS TFHE GRUS UFAAE GRS ATUY
®owwe 4] 4R dFAAE JEE Pt JRdS HIAAE ATAT

ojsh, L WS AAlel ofs dAs A

ol
rok
k)

87 AAds B ouee dasis 29 %, 8 wwel uigel sy Axdd #guE 2e ot

<AA 1> & dge] AFohd Q] fFEAS A=E 1
=

1 ©A: 3,7-tho] B2 E-10H-#] = Elo} 2l ¢] A

x250mL ZeFA~Fe] #Hx=Eolx(2g, 10mmol), Ed}slol=2FH(20ml) YolFal, N-H E XA olu] = (22mmol ) S
45ml Egfolsto| =2 g Fo] HIF 27| E o]&3le] Yol §, 1AZF o) wnkslgitt. wkEo] FAHWH

Aedejol A gvie 27 F Ae)7h @ A=vkead o) (g opAE ol E:dt=1:8) 2 GAlste], 3,7-The]
HREE-100-9 B ozl & gdstint. olul, 588 70%3(tt.
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[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]
[0201]
[0202]

[0203]

[0204]

[0205]

SIHS3l 10-2013-0065628

UH NMR (300 MHz, DMSO-ds) & (TMS, ppm): 8.848 (s, 1H), 7.140 (dd, J=8.0, 2 Hz, 2H),7.113 (d, J=2.0
Hz, 2H), 6.571(d, J=8.0 Hz, 2H))

[Rh&-2] 1]

14

2 BA: 1-B R H-4-(2-o| A =) W Al 9]

ot

500mL 73 Zgf2To 4-B 2R H=(15.0g, 86.7mmol), ¥HAFZE(40.0g, 289mmol) % N N-UTjHE X Eolu|=
300 22 F 3-(BRRAE)AE(20.1g, 104mmol)S ¥ ALAoAM 70CE wHksithrl 2447 FoF nukE}

Att. ¥k-go] FAFW FIFES o olAHES} BRE FEI F {75 vtaulg AN ER HARAN T
S AA s oE AEgt @ AZRvEIS(EME AASIY, 1-HEE-4-(2-od A=

A FAEA. o, F5EL 75%3T).

CH MR (300 MHz, CDCI3-dg) & (TMS, ppm): 7.337.38 (m, 2H): 6.746.80 (m, 2H): 3.80 (dd, J = 5.6 Hz,

0.8 Hz, 2H); 1.681.75 (m, 1H); 1.241.55 (m, 8H); 0.92 (s, 6H))

(52 2]

& Er

3 YA 2-(4-(2-A B HXZADHY)-4.4,5.5-EH| EHE-1,3 . 2-t|2ALE 2 #H 219 &4

100mL 783 Z82~Tol] B HEGSto|E2Fd ulo) 1-B 2R -4-(2-o €A ZA]) WA (1.01g, 3.54mmol )
o}22atol Al N-RE 2] E(3.80L, 5.66mm0l)S ~78CelA AHE A7 2 wuS stk

fo

3 INZE Fe AshAl wRke § of7]of 2-ofo] X B EAI-4 4,5 5-H EgtHE-1,3,2-t] S AR 2 Y]
87 mL, 4.26 mmol)S -78CelA 3] A7tate] 2417 F<t wwkgt F, A4 8AIZE B WHHAIAFR]
Fgo] TANHW EES oY oMHCES} B2 FE § 75 vldld Ado]ER HEAZ
tell 8ulE AA sk, ol& At @ ARuEIHIA(AMDE AAst, 2-(4-C-ADAAFA]) A I)-
4,5, 5-H EgHE-1,3,2-t] SA R 20 FHgaksith. ofn), 582 65%3tt

rE ~ m'lﬂ
oo
o

i

o}
H

S e
(o

~

UH NMR (300 MHz, CDC13-ds) & (TMS, ppm): 8.7 (s, NH); 7.65 (d, 2H); 3.88 (m, 2H); 1.701.78 (m, 1H);
1.301.58 (m, 20H); 0.870.97 (m, 6H))
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[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]
[0213]
[0214]

[0215]

[0216]

SIHS3l 10-2013-0065628

. - : c i T
? - n-BulLi, dioxaborolane V.-f‘J:;:;‘
) 7900 »
~ 71,;’- - E
; 0"

4 AL 3, 7-R| = U-(2- D HA A FA]) # ) -10H-3| = E] o} o] §}H7d

250nL 7R A Egade  3,7-tho]| R 2 HE-10H-d =E ozl (1g,  2.80mmol), 2-(4-(2-oEIHAIFZADIE)-
4,4,5 5-HEME-1,3,2-0SAL R 29 ¢1(2.1g, 6.17mmol), Pd(PPh3)4(0.19g, 0.6mmol), Eol %< 2&9 &
A=y 50m1 2 oL 10mL @il AAsHA 110ColA fmlE EFd] 24A17F 35, wyretgdch. w3 =4
T ZFES dE ofMHCIES} BE F3] FES F 78N TS FF vfulFAACER At o3
i | Z:‘?j st &mE AAS A7t # AREIYI(AY oAEo|EdA=1:14)R FAs, 3,7-H]
2(4-(2-o DA A F A 3 D) -100-3 Bl op & §Hdskgint. ofm], 5% 5343l .

olo
of

(1H NMR (300 MHz, CDC13-ds) & (TMS, ppm): 7.76 (d, 4H); 7.21 (d, 2H); 7.13 (s, 2H); 7.0 (dd, 4H); 6.74
(d, 2H): 3.88 (m, 4H); 1.701.78 (m, 2H); 1.301.58 (m, 16H); 0.870.97 (m, 12H))

[QFS-2] 4]

H P
N .
/@;m + @ FAPEh), KoL 0
———
br Br tobiene, etianaldrefi

ot oser night

5 WA 10-(4-B 2R 35d)-3,7-8] = (4-(2- D A 2 A]) # D) -10H-3| = E] o} ¥ o] &4

3,7-H] 2 (4-(2-o D AN A = A)) 3 d)-100-3 = E] o} 71 (0.50g, 0.82mmol), 1,4-T)E 2% #A(1.0g, 4.24mmol),
g oA EH°]E(0.01g, 0.04mmol), 1,I—H]i(‘:‘rolfﬂ]‘é%iﬂi)fﬂ]i/\ﬂ(0 045g, 0.8mmol) ¥ AFH EE-HSA}
o]=(0.24g, 2.50mmol)7} E01E 250mL @A ZefAFo| 4 EFQ 100 nLE Y 2447 35F, wwkely
ok Rkgol FAEW x3} oty FRefol= FRIAS Y T oWy ﬂﬁiﬂwti FE3t] SRR 57
Aojditt, 7715 wtdlg AHlo]ER XA $ zstete]l &ujE AlAsSISAT. ol& A7t # A=vED
Yo (ddAF 2ol =-3=1:2)& AAlste] 10-(4-B2RFHH)-3,7-H] 2~ (4-(2- A=A ) # d )-10H-5) = E]
obs FAsEATh. olu, F5ES 48%%iTt.

\-‘J

td
5

(' NIR (300 MHz, CDC13-ds) & (IMS, ppm): 7.76 (d, 4H); 7.21 (d, 2H); 7.18 (d, 2H): 7.13 (s, 2H); 7.0

(dd, 4H); 6.74 (d, 2H): 6.35 (d, 2H): 3.88 (m, 4H); 1.701.78 (m, 2H); 1.301.58 (m, 16H); 0.870.97 (m,
12H))
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[0217]

[0218]
[0219]
[0220]

[0221]

[0222]

SIHS3l 10-2013-0065628

0 o
— /
& ; y Br 4
=4 = Pd(OAc)2, DPPF, STB ==
e i - g N—
Toluene, 1107%C ___.;i
= Br ':\_ . .:':I
o O

6 THAl: 3, 7-P]2=(4-C- " IAAFAD A H)-10-(4-(E] 2. 3-2-%) 7 ) -10H-| = E] e} o] A

10-(4-B 22 3d)-3, 7-8] 2 (4-(2-o| D A A ZA] ) 3 d)-100-3] = E] 0} 7 (0.45g, 0.59mmol), Ez}lo]i e (g 3-
2-9)2~EPH(0.30g, 0.80mmol) H tlolF R wu|A(EHIEAR)ZeHE(0.035g, 0.05mmol)E %9 F ¥
ghslo] =2 e 50mL-s Aol Al 80TE 24417 3 9 wwkslgict. whgol AW AAbS onl Wil
o A Wk, 1 FH 7AslolA &vlE AAS H WEdZRZeo| e Ho] ¥aE sgubelItH U9l
fdog FE3 & B2 53] Ao FUL. B4 g AHoER xR F st SuiE AAS
o5 A7t ¥ ARvtEIHIHEANSZ o] =)R AASES 3,7-H] 2= (4-(2-oA DA FA]) 7 )-10-(4-(
-2-4) A d)-10H-9 el o} X & FHdetlth. oW, F5E2 39%3iTt.

i)

fm o
4 o |m

2
T

o
to

(°C MMR (300 MHz, CDCl3-ds) & (TMS, ppm): 11.9, 14.1, 23.0. 24.9. 29.6. 30.9, 40.3, 74.9, 114.9,

122.4, 123.2, 123.8, 125.5, 127.3, 127.6, 127.9, 128.0, 128.1, 128.4, 128.5,130.8, 131.4, 138.2,
140.9, 142.7, 156.3)
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[0223]  [wk&4 6]

== U 5 FA(FPhg)y
s N e * 8un TN
o L L Tolugne

g
i E
74 8*
\ 4 4

~0 0

e

[0224]

[0225] 7 9@A: 10-(4-(5-E2EE 2 3-2-4)#d)-3,7-H]| A2 (4-(2-A D AA = A]) #H d)-10H-#] =] o} F o] S+

[0226]  500mL ZEh=Fol| 3,7-H]2=(4-(2-ANE A FA) FH)-10-(4-(E] &.3-2- ) 3| ' )-10H- 3 = E] o} 7l (4g,  5.22mmo
DS HED sfolmaF e 30mLol] ¢ F p-HERAAn=(1.15g, 6.27Tmmol)S HIEZ slo]lEz Fd 5
o] 0CA A7telA wRksGith. 641z 3 wkgo] TZAEA Hetste] &wlE AAsIa o5 Ayt AH 2
2ot ()2 GAste] 10-(4-(5-B2RE| @ #H-2-) 3 d)-3,7-H]| 2 (4-(2- D A A = A] ) H D )-10H-5] 2=
Elopxl & gstaltt. olul, F5F2 70%31t.

02271 (°C MR (300 MHz, CDCl13-ds) & (TNMS, ppm): 11.9, 14.1, 23.0. 24.9. 29.6, 30.9. 40.3, 74.9. 114.9,

111.7, 122.4, 123.2, 123.8, 127.3, 128.0, 128.1, 128.4, 128.5, 129.1, 130.8, 131.1, 131.4, 140.8,
140.9, 142.7, 156.3)

[0228]  [wk&-4) 7]

o 0
», ®
@ ()
5 N uex %" : 183 o
& Q
§

[0229]

[0230] 8 &A1 3.7-H|=(4-(2-NE A FA]) 3 D) -10-(4=(5-(1-HF-1H-9] 5-2-% ) ¥] @ -2-%) 3 'd ) - 10H- | ;=] o}x]
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[0231]

[0232]

[0233]

[0234]
[0235]

[0236]

[0237]

[0238]

[0239]
[0240]

[0241]

SIHS31 10-2013-0065628

©
ot
o

#10-(4-(5-B 22 E| @ A-2-) 3 d)-3, 7-H| = (4-(2-o D F A FA]) 3 ) - 10H-3] 2= E] 0} 21 (0. 45g,  0.53mmol), 1-
we-2-(Egto| "} 2~8d)-1H-9] 5 (0.25g,  0.68mmol) % Tho|Z 22|~ (EF I EA3)BeH5E(0.029g,
0.0dmmo1) & Q1 T HEZHSI=ZHF T 50nLE AaelA 80TE 24413 37 2 wwkaiglch. vhge] T4
SRS Sl 9ot el awwskth. o Akl Suis AN A ddd I Reel s o X
H aFvlelZtRYolE sgfor 53 ¥ 22 3 Ao Folvh. F4 vhadle AvolER A § g
o stell &mE AAS A, olF At ¥ AmviEa Y (PAFRefo| =) R HAste] 3,7-8] 2~ (4-(2-9E
A EA) ¥ D) -10-(4-(5-(1-H E-1H-9] F-2-A) E] @ -2-2) o ) - 10H-¥| =Bl o} 2 & FAshdeh. olwl, 5%
& 41%% ).

ﬁ-

(°C NMR (300 MHz, CDCI3-ds) & (TMS. ppm): 11.9, 14.1, 23.0. 24.9, 29.6, 30.9. 37.1, 40.3. 74.9,

108.7, 110.8, 114.9, 122, 122.4, 122.7, 123.2, 123.8, 127.3, 128.0, 128.1, 128.4, 128.5, 130.8, 131.4,
137.9, 139.6, 140.9, 142.7, 156.3)

(54 8]

g N PA(PPh);

= e ) Tolusne A, 0 R

9 9A: 3. 4-tFEEAI|FEHE-3-91-1,2-t]2ql9] A

Aol Fa BFe] AFold SAE(1lng, D Eled Fmebolm(238ng, i) W F4 HEesio]
EFHOULE WHATE, ofF REE Lol 05CeIA 247 Bk WY, ERES HeoR 43 F
5 229 L Aol 3,4-TFERAC|ZENES-A-12-Tode FASAT. o, FE5Ee

(“C NMR (300 MHz, CDCI3-ds) & (TMS, ppm): 155.8, 187.0)

[¥F-S-2] 9]
0. OH SOCI,, Dry toluene o, d
trace DMF, 95, 2h ]:—I
[ . |
o oH o «
10 %74]: 3—(5—(5—(4—(3 7-8] 2= (4-(2-o & N A = A]) A ) -10H-3] .= E] o} 11 -10-¥) #H| d ) E] @ 7-2- )-1-w| & -1H-
_4 9-2 o]—o]‘:ilx]/\]-o]fl_it”f 3-all- 1,2- 1;]00]],] zﬂ—/ﬂ

=_
4 oHE  20mLel  3,7-H|=(4-(2-oEAAIFEA]) HH)-10-(4-(5-(1-HE-1H-T] E-2- ) E] . 3-2-d ) 7| d ) -

1
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[0242]

[0243]

[0244]

[0245]
[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

SIHS3l 10-2013-0065628

10H-#l =] e}x1(0.2g,  0.24mmol)& %1 AEolA 3 4-HESEEZA| SRR E-3-4-1,2-1] 2.41(0.036g,
0.23mmol) & B2 § EFES A200A 1A7HEF WA ZATH

F oF 20mLAol Ml & dake R Alof v At AW =4S ofAlE 20mLek Egtolo o}
R 0.2nL E3H8 vl Wi Aol 643F Bob wwk AZL F SuiE AANG. dEREdes PeEE 3
FE f715E 2, B vkade AYolER Ax 5 kst SvilE A, devt 3 AzvED
o (22 mMaE=1:102 gAste], 3-(5-(5-(4-(3,7-H] = (4-(2- B A FA]) 3l D) - 10H-7| = E] o} -
10-) 3 ) Bl e A-2-)-1- - 1H-9] E-2-Y)-4-Ffo] EF A Afo] AR W E-3-¢l-1,2-T] 2. A& 53Tt

(°C NMR (300 MHz, CDCI3-ds) & (TMS. ppm): 11.9, 14.1, 23.0. 24.9, 29.6, 30.9. 35.0. 40.3, 74.9,

110.2, 110.8, 114.9, 122, 122.4, 123.2, 123.5, 123.8, 127.3, 128.0, 128.1, 128.4, 128.5, 130.8, 131.4,
132.3, 137.9, 139.6, 140.9, 142.7, 156.3, 187.0, 195.7, 202.8)

[§F-§-2] 10]

\._\ '.,\!
4] ]
T L v, o
Q@ § ) I
(== g R ) — s N oH
50 Mo 2o e 1l ; ol MR S TR
R = S o e 1) Et0 —g e ¥
#ON 2 acetone/ NEt: ¢
3) HC|, H:0
= | a

11 A 5-7t2 8 A-1-814-2 3, 3-Egto||d-30-N =+ olo]ed] A

5-7t2HA-2, 3, 3-Eto] W E-1-SE-31-2 5 o}o] £ (15.91g, 78.3mo0l) L 1-0}o] Q=SS 100mL o)Al
EvelEd] &ajA7]a AastelA 11A3F &t &, T’LJ/\PE‘E} |mE AAstL HelddHas 3 A
of 5-7h2EA-1-84-2,3,3-Eto] W] &-3H-91 EH ofol 9L

UH NMR (400.13 MHz, DMSO-d6): ppm = 8.38 (s, H-4), 8.15 (d, 3J = 8.3 Hz, H-6), 8.07 (d, 3J = 8.3 Hz,

H-7), 4.45 (t, 3] = 7.5 Hz, 2H; H-13), 2.87 (s, 3H; H-10), 1.57 (s, 6H; H-11+12), 1.45 1.10 (m, 12H;
H-14+15+16+17+18+19), 0.83 (t, 3] = 5.5 Hz, 3H; H-20))

[9H&-2] 11]

12 WA (2)-2-(5-(5-(4=(3,7=H] 22 (4=(2-(2-o D A A S A) 3] )~ 10H-] s E] o} 21-10-91 ) 9] ) ] 2. 1291 )-
19 - 1115 -2-9)-4- ((5-7F 2B A~ 1-812-3, 3-T] v F-3l1- Q1 552y ) W | ) -3-- S AeAbo] L2 H- B 1= 35
EREDIERY

3-(5-(5-(4-(3,7-1] 2= (4-(2-o & A A FA]) 7 ) -10H-3| 1= E] o} -10- ) ¥ D ) B] @ 3 -2-)-1-H D -1H-9] =-2-
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[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

SIHS31 10-2013-0065628

%1)—4—6}01 EAAPO] AR B E-3-d-1,2-t] 2<1(0.2g, 0.2lmmol) % 5-7FE2HA-1-d4-2 3 3-Ego|vE-

0] 2. ¢(0.095g, 0.24mmol)S 30mL wWlA¥} 2 30mL n-SFer2o] &3 fufo] &3)A|#H Dean-Stark
= 01%6}0% 18AIZE F<t &5, wuAZY. &HE AAS & At @ ARvEIHI(HEZ2WE ¢
Heks = 10 ¢ DE ZAAA (2)-2-(5-(5-(4-(3,7-0] 2= (4-(2-(2-N D A ZA]) 7 ) -10H-| .= E] o} 11 -10- ) 7]
U)E 2 3-2-)-1-H D-1H-7] Z-2-U)-4-((5-FF 2B A -1-A 4] -3 3-T] v & -3H-2 EF-2-y] ) vl & A )-3-2 2 A}
O|ARFE-1-d=HEE FAsI3t.

(°C NVR (300 MHz, CDC13-ds) & (INS, ppm): 11.9, 14.1, 22.7. 23.0, 24.9, 27.3. 27.5. 28.0. 29.6, 30.9,

31.5, 35.0, 40.3, 52.7, 59.0, 74.9, 110.2, 110.8, 114.9, 122, 122.4, 123.2, 123.5, 123.8, 127.3,
127.5, 127.6, 128.0, 128.1, 128.3, 128.4, 128.5, 129.9, 130.8, 131, 131.4, 137.9, 139.6, 140.9, 142.7,
146, 146.9, 147.8, 154, 156.3, 169.3, 173.1, 187.0)

(52 12]

[ o HEE

3 CO0H

Bl | berpars=11

<A 2> & dge] AFopQl FEA S Ax 2

AL 10-N2-10H-9 =] o} (13t D)o &4

500mL 7383 ZgF23d HA ol (10g, 50mmol)d} ,A2UH dlo]l=d°]E (13.2g, 55mmol) 1-H 2Rt
(99.4g, 60mmol), Ed}slo]l=&F2(200m]) Wil FiAA 70CE wwtslthrb 12417 E¢F wRkselgich, v
o] FTAHWA EFES HEEZEMey B2 FE2 F f7152 vfadle AU ER AXAZ & ggsdd &

e AA ST, ol AE7F ¥ AmvtEIH (IR AAESIY. F5E 95631,

-

I NMR (300 MHz, acetone-ds): d=7.18 (ddd, J=8.2, 7.3, 1.6 Hz, 2H), 7.157.11 (m,2H), 7.00 (dd, J=8.2,

0.9 Hz, 2H),6.92 (dt, J=7.4, 1.2 Hz, 2 H), 3.92 (t,J=6.9 Hz, 2 H), 1.821.72 (m, 2H),1.491.39 (m, 2 H),
1.311.25 (m, 4H),0.870.82 ppm (m, 3H)

OO0 D2 OG0

oA 2: 3,7-tho]l B 2 ®-10-32-10H-#H =E]o}R (3= 2)9] A

250mL, Ze}~Fel| FEE 1 (2, 7mmol), EFFlo|m2TA(20mL) ¥ H
14mmol)S 45ml Egto|slo]| =2 Fehel] Fo] I Zuir|E o]§ dojF &, 1A3F o) ksl wkgo] F
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[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

SIHS3l 10-2013-0065628

F A7t @ AzvtEagd (el opAEHoE#=1:8)2 Als3it.

()
™
of
ox
=

iy
R
oo
=
il
oN
e
>

o

H NR (300 MHz, Acetone-dg): d=7.59 (m, 2 H), 7.12 (m, 2 H), 6.88 (m, 3H), 3.82 (t, J=7.2 Hz, 2H),
1.79 (m, J=7.1Hz, 2 H), 1.42 (m, 2 H), 1.33 (m, 16H), 0.87 ppm (t, J=6.6, 3H)

L0 2—"ooo”

@A 3. 1-B2HA4--A A ZAD) A (S5HE 3)o] A

500mL FEA ZElado 4-BHERIHE (15.0 g, 86.7 mmol), EEHF ZHIUCIE (40.0 g, 289 mmol)Z} N,N-t
WE L Zolu] = 300mL Lg- S 3-(BErvE)det (20.1 g, 104 mmol) ¥ HiA A 70CE uwuksitirt 24

. of TAHH ZFES oE oMMHCIES} B2 F&5T F 7|52 vdlE Aol
ER AR F @%‘aoﬂ Sule A7 el ol& Adert ¥ AmvtEadY (IR GAIY. FEEL
5% T}

H NMR (300 MHz, CDC13-dg) & (IMS, ppm): 7.337.38 (m, 2H); 6.746.80 (m, 2H); 3.80 (dd, J = 5.6 Hz,
0.8 Hz, 2H); 1.681.75 (m, 1H); 1.241.55 (m, 8H); 0.92 (s, 6H).

G 4 2-(4-2-oN LA ZA)HE)-4,4,5, 5-HEZHE 1,3, 2-1] AR 2 QA (35 4)9] 3

100mL 793 Zga3e F4¢ HEZSo|=2FT Lol 1-HER-4-(2-o|dIAZA)M A (1.01 g, 3.54
mmol)& Wil ofE 3t A N-F-d ah% (3.8 mL, 5.66 mmol)S -78CellA HH3] A7y} 2 wwks 33k, &3
B2 1XZ ok AehA wukgk 3 ojr]e]  2-ofo] AZ R FEA-4 4.5 5-HEFHE-1 3 2-t] A2 (0.87
mL, 4.26 mmol)& -78CelA 3] H7late] 2A1F St ankgh § Ao A 8AXFEF WHIAI AT, ¥hg
o] THHA EFEL oE oMAHOIES B2 FEF T {752 vlvlg AW ER AXAZ T getstel
|ulE AA k. olF At # A=rtEaRI (@R GASAT. F5ES 65530

I NIR (300 MHz, CDC13-ds) & (TMS, ppm): 8.7 (s, NH); 7.65 (d, 2H); 3.88 (m, 2H); 1.701.78 (m, 1H);
1.301.58 (m, 20H); 0.870.97 (m, 6H).

@A 5: 3-H R R-7-(4-2-AE A FA]) 7 d)-10-3N A -10H-3] .= E] o} 7

3. 7-H2=U-2- "N ZA) A ) -10H-H = E] o} 21 (3} 8+ 5)2] $HA]

250mL 73 Et=ao] FFHE 2(9.8g, 22.3mmol), FE 4(7g, 21mmol), Pd(PPh3)4(1.4g, 1.2mmol), =9l
59l 259 ¥Elg ZHYOE 50ml, oEE 10nl ¥ FALsloA 110TColA & EF4lo] 2427 k7, wwt
Tk e TE & ERES oE oAHOIEY BEE F3] FEF F fU]Ed S FF vlodlgAddolE
2 Azsgiv. o o 79t sl &WlE AAST g @ AReELYI (Y ofAH o E 4t =1:
HNE ZAFRY. F5F 4295

' NMR (300 MHz, Acetone-dq): d=7.65 (d, 2H); 7.59 (m, 2 H), 7.12 (m, 2 H), 6.88 (m, 3H),3.88 (m, 2H),
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[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

SIHS31 10-2013-0065628

3.82 (t, J=7.2 Hz, 2H), 1.79 (m, J=7.1 Hz, 2 H), 1.701.78 (m, 1H), 1.42 (m, 2 H), 1.33 (m, 16H),
1.301.58 (m, 20H) 0.87 ppm (t, J=6.6, 3H); 0.870.97 (m, 6H).

\@5@- @ —=om Oy
. 3

A 6: 3-(2,2'-Hpol E].Q Hl-5-9)-7-(4-(2- A F A FA] ) A 'd)-10-F A -100-3 = El o}k (5}SHE 6)2] §H4d

33 5 (0.45 g, 0.97 mmol), Egto]Rel(ule]E] 9 3-2-U)~Ehd (0.15 g, 0.34 mmol) T} Tho]EFZ&EH| A (E
galdE ) FHF (0.052 g, 0.074mmol) & =< 74 BIEZSIo| =27 50 nLE FAFdA 80 TR 244]
7 BF 2@ wwkslgdel. whSo] FAEW IS 5 pl B Aol mwtelgv. 2§ getelel A guE A
Ag 5 vgddF 2ol = o] xoly AFulolFtHYolE FgNoR FE3 & ER 53] Ao T K
T vl Ado]ER g & zstetdl SulE AlASITE. olF Ayt ¥ ARvfE g (e S 2}
ol=)Z AAlsIAtt. FEELS 60%%3Th.

' NMR (300 MHz, Acetone-dq): d=7.73 (m, 2H), 7.69 (d, 1H), 7.65 (d, 2H); 7.59 (m, 2 H), 7.25 (d, 1H),

7.17 (t, M), 7.12 (m, 2H), 6.88 (m, 3H),3.88 (m, 2H), 3.82 (t, J=7.2 Hz, 2H), 1.79 (m, J=7.1 Hz, 2
H), 1.701.78 (m, 1H), 1.42 (m, 2 H), 1.33 (m, 16H), 1.301.58 (m, 20H) 0.87 ppm (t, J=6.6, 3H);
0.870.97 (m, 6H).

\bmnc?ﬂj*. e "";L,”"B} %I‘D{‘u’@

Agola] g BN AFolE AL (1l4ng, D)3 Eled FEebo]= (238mg, 2mM) 121
5 ul) WHAIZIE 225 &8 95CelA 2AF St WA AT, EdES Ador A
L2 Aolo] doWlth, $55& 48930},

€2
)

C NMR (300 MHz, CDC13-ds) & (TMS, ppm): 155.8, 187.0

SO0, Dry toluens
Q ,OH " 0--,-_[ Cl' taceDMF. 05 2h O £

A 8 3-FEE-A-(5'-(7-(4-2-A A=A A D )-10-3 2 -10H-# .= E] 0} 71-3-21)-2, 2 ' -t} o E] @ 3 -5-2 ) A}
S2RE-3-¢I-1.2-t]2d (33E 8)e A

1o, 2
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[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

SIHS3l 10-2013-0065628

Zelado] 3EgE 6 (1.3g, 2.1mmol)3 3FE 7 (0.7g, 5.18mmol), LFv|EZFEelo|= (0.33,
2.48mo0l)S ¥il Tho|ZFR 2 erS 20ml A7e & AXAA 30ToNA BF 2L wwsigith. wgaE 2 ato)
o 3o FHFE FESF F EE 53] Ao FAT. T ovidld AWoER dxg § stk &uE
AABGE. o]& A7t & AZRnELY T (olE oA H | E:A=1:8)2 AGASIUT. F5F2 20%31 .

'H NIR (300 MHz, Acetone-dq): d=7.73 (m, 2H), 7.65 (d, 2H); 7.59 (m, 2 H), 7.25 (d, 1H), 7.17 (d, 1H),

7.12 (m, 2H), 6.88 (m, 3H),3.88 (m, 2H), 3.82 (t, J=7.2 Hz, 2H), 1.79 (m, J=7.1 Hz, 2 H), 1.701.78
(m, 1H), 1.42 (m, 2 H), 1.33 (m, 16H), 1.301.58 (m, 20H) 0.87 ppm (t, J=6.6, 3H); 0.870.97 (m, 6H).

|

J-ﬂ'l—' _ -___{_ﬂ;% B A Al b\g c¢®*€£‘=
%;]@,{J : ‘jj;,- CH, Gl refha %:r:[/ﬁ_ﬁ ol

GA 9: 3-(5'-(7-(4-(2-o & & A
(

S A=A B ) -10-3 A -10H-3] .= E] o} ¥ -3-20)-2 2 '-H} O] E] @ F-5-y])-4-3}o]| ==
A Aol 22 -3-4l-1,2-t}o] <l (3}3F

=
=
= 9)9 oA

S0 3EE 8 (50mg, 0.07mmol)& B3 oAl A= 3.6mL, /5 3.6mL, HCl 0.5mLoll 2 7}s}
=l B 100TCAA 12417 3F 2D wukslgltl. 25CE A%l I 7kl fulE A AG FH o2 At
I AZuEIYH(ZR22XE . vEe=1:1)Z AASAY. +==

ruiru
rlo
2
=
32
)

' NMR (300 MHz, Acetone-dq): d=16.8 (s, OH), 7.73 (m, 2H), 7.65 (d, 2H); 7.59 (m, 2 H), 7.25 (d, 1H),

7.17 (d, 1), 7.12 (m, 2H), 6.88 (m, 3H),3.88 (m, 2H), 3.82 (t, J=7.2 Hz, 2H), 1.79 (m, J=7.1 Hz, 2
H), 1.701.78 (m, 1H), 1.42 (m, 2 H), 1.33 (m, 16H), 1.301.58 (m, 20H) 0.87 ppm (t, J=6.6, 3H);
0.870.97 (m, 6H).

L A i,

. I :
5 o i Hf* k. -
v\@fﬂm,{dJ c‘-l Meptiz amzdd, D0l 1HD t.‘/\l:_j\rd'I""D/ﬁl "

B

A 10 5-ZEA-1-8 22 3 3-Ego|WE-30- =5 olo] (S E 10)9] A

k2
5-ZA-2,3,3-Edto] W E-1-SE-31-20EF ool (15.91g, 78.3mmol)F 1-ofo] S = &EHS 100mL olAE
ol Ede] &sfA17]ar Aastel A 11A17J% b g, it SlE delFas Yol ER 35 Hlof

Aot

)

I NIR (400.13 MHz, DMSO-d6): _/ppm = 8.38 (s, H-4), 8.15 (d, 1H), 8.07 (d, 1H), 4.45 (t, 2H), 2.87
(s, 3H;), 1.57 (s, 6H), 1.451.10 (m, 12H), 0.83 (t, 3H).
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9A 11 (2)-4-((5-Z+EA]-3 3-t}o]mEl-1-
10-3 41 -10H-3] *=E] o} 21 -3-91)-2 2" -1} o] E] © #|-

SY-SH-EE-2- )M E i) -2-(5'~(7-(4=-(2-A D FA HA) A ) -
-5

9)-3-8 sAfo] A2 E-l-o] w0 E (5% 1] §A

3eHE 9 (0.2¢g, 0.2lmmol) ¥ 33FE 10 (0.095g, 0.24mmol)S 30mL WA} 30mL n-H-EHe &3 fujo] 834
7 Dean-Stark FX& ©]-&3lo] 18A1FF &9t 35, WRAIZH Y. SulE AAS & Hde7F & f’-i‘j}ilaﬁ 3] (¢
SE2dg e = 10 ¢ DE AAAHL.

1H NMR (300 MHz, DMSO-ds): d=16.8 (s, OH), 8.38 (s, 1H), 8.15 (d, 1H), 8.07 (d, 1H), 7.73 (m, 2H),

7.65 (d, 2H); 7.59 (m, 2 H), 7.256 (d, 1), 7.17 (d, 1), 7.12 (m, 2H), 6.88 (m, 3H), 4.45 (t, 2H),
3.88 (m, 2H), 3.82 (t, J=7.2 Hz, 2H), 2.87 (s, 3H), 1.79 (m, J=7.1 Hz, 2 H), 1.701.78 (m, 1H), 1.42
(m, 2 H), 1.57 (s, 6H), 1.451.10 (m, 12H), 1.33 (m, 16H), 1.301.58 (m, 20H) 0.87 ppm (t, 3H);
0.870.97 (m, 6H). 0.83 (t, 3H).
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o eh-g gl HAl d29] AFolddd FEAE TFEY 0.3mEWMN) = FEAS HIELAE 955 Ax3)
Act.

<A 4> B ugo] AFoly ¢l FEAE ¥ £ FE574-L HIAXE H859] Ax 2

A7) AN A3l A AZE AR 30.nEMEES (DA FHAAS Tiele] dE7he HYAAE 9B5E Az
stk

<AAd 5> B wge] 9878 UAXE GEE ¥ dE4S HAYAR] AF 1

v FA wEt s HYAAE AFEA.

FTO §27195 A8 EF AAggdo] Y 1A B¢ 233 AHE 5 FFH59 ek o] &3t A
sta, Aa7tAE ogd AEAHY. MHE FI0 f2l71#S 40mM 5%9] TiCl, 8o < o 70° C &
<ol A 30 xF ZkAsAth. TiCl, A2 FI0 217192 Sk dwa& o83t A3 &, A& ks

= o83l AFRAIFIAL, 80° C LA 108 3+ 7FE3dtl. o]o]Af, TiCly Hel® FI0 f2l7]¢e]  13mm ¢
2 3719 Ti0, Ho]~EE YE Edo]=(doctor blade) WHOoZ FE 3L, A20]A(20° C) 2A1F B Ax

A ZTh. TioyZF ZEYE FT0 §8713S 80° C LEo)A 2417 B¢ AxA L. o)A, Tio,7} ¥ E FI0 &
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Y% 5 3gae

a8 A8 HE(sealing f

A=A 3

=

HS W0/ A E/HCL(4:4:2, v/v/v%h)
olo] A, FTO #&l7|#& P
o]-g-3te] 400°
dte] 80° C= 714
AYDET A FP=(cover glass) = L&

ilmE o]&

H) 500° CollA 3087 A2AAZTE. A7)
o= Wos 5 g

. o914,
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249 FT0 2
2204 (20° €) 2A1%F
g AIZIEE. o]olA,
1 g3te] AH el
271 A%9 FI0 fre7) 3
A3 &ufoll P33 (dipping)dte] 12
FI0 #e)7]9hs odez Axe &,

Fst7] Y3 AE 0.6mme] FH :rL
gl 1A3F B9k B g5t A

FY3el. 1

!

olN
=i
EN
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o
> Ll‘ oo
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H sFEZ g ~(hot press)E 9]
A=
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—

¢}

ColA 1587 7}

AN 6> B Iy e] dus HIAAE d8E I 8-S HEHAY Ax 2
AAle 4ol A Alzd uiE 7] Al 53 FAT WHor BEFAAE A=zt

<AHd 1> & ¥y AFoHQ) FrEA o] AFEY

7] o FHe s

29 #ghe

mass spectrometer (MALDI-TOF MS) o =& &<Qlsle] = 1

<AYPo 2> B ugo] Aol ¢l

93le, matrix—assisted laser desorption-ionization —time—of-flight

o A8l

G =A 9 W-vis absorption & PL spectra

& el whet, AA] o2 SHEHE
A7s =29 #1d eI

2S5 THF &vjo] &3 3sle] UV-vis absorption & PL spectra@

sholahglm

Z 1
Dye Absorption Emission
e at Amax /M-1 cm-1 Cut off | Amax/nm
SQ 2 667 (75106) 703 735
<A 3> E wye] 27y FEAS HMO £F
A Wl whel, C(VESHE AR AA]29] HOMOE SAstR L =33 320 EAISHAT
X2
Dye EOX E0_0 EOX - E0_O
/V (vs. NHE) |/V (vs. NHE) |/eV
SQ2 0.92 -0.75 1.68
<A¥o 4> B dtyo] ~FolFQl FEAS FHI & FHA
AN 5 D AN A6 Zzbe] Ag7he BYAXE AFEEF] 1 sun(100 i /cm’) AdZujjo] A (illumination) 24
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