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0 3,5-Didecyloxybenzyl 4-(1-phenyl-C6l)butyrated O O

Ooo0oo0ooao
Oooo0ao
4-benzoylbutyric acid
DCC
1-bromodecane HO OCygH21 DMAP
/N\I:;iI/ K>CO; HOBt
DMF DMF
70°C, 41 h OC1oHa rt, 24 h
OCgH21 OC1pH21
% J@\ e e % V@
MeOH B 0
OC10H21 reflux, 3 h OC10H21
NNHTs O
OCqoH21
C60 O /_Q
NaCOMe O
= A OCqoH21
Pyridine / ODCB \‘\

80 °C, 24 h /

ooooono

O O O 3,5-Didecyloxybenzyl alcoholO O O

0 100 mlO O O O O O O Potassium carbonate 3.95 g (20.5 mmol)D OO OO OODOOO
ooooDoDDOOODMF 15 mIO O OO OO DOODO 3,5-Dihydroxybenzylalcohol 1.00 g (7.
13 mmol)O 1-Bromodecane 3.3 ml (5.0 mmol)D OO D70 0004100 00000003
ooooDoDoODo0o0o0oo0oooooDoDoDoDoDU0o0o00oooDoDoDoDoDo0Doo0ooooDooDoDOoao
goooooOOoOooodoooooDobOOoooodooooDoDoDbOoDoooUoooooooOoao
gooooobobooooooooobbOoOoooUooobopboDbbobo oo ooooDb oo
N o o A 0 A A B Y
hexane/AcOEt=70/30)0 0 000000 0O0O1.54 g 00O 51%0 00O

1H NMR (CDCl;, 200MHz):6.47 (d, J=2, 2H), 6.36 (t, J=4, 1H), 4.56 (br, s 2H), 3.
94 (t, J=8.6, 4H), 1.78 (mn, 4H), 1.41 (m, 28H), 0.87 (t J=6.6, 6H).

0 0 0O 3,5-Didecyloxybenzyl 4-benzoylbutyratel O O
020 miO 0O O O O O 0O 4-Benzoylbutyric acid 100 mg (0.500 mmol)O OO OO OOODO
Oo0o0ooDDoDDoDO0ODO0OODMF 3.0mIDDDODOODOOOODMF 1.0mlO 0O OO O O DCC 107 mg
(O.500 moDHO D 0O DOOOODODODOO1200 00O O 0O O Dimethylaminopyridine 30.5
mg (0.250 mmol)O 1-Hydroxybenzotriazole 4.0 mg (0.025 mmol)O OO0 OO OO O 10 O
O0O0O0OO0DO0OODMF 1.0 MmO 0O O O O O 3,5-Didecyloxybenzylalcohol 231 mg (0.550 mmol
YD ODoDoOoDoooDooDoo22000000000000000D0D0DD0DODODOODODD
000000000000 oo0Do0ooD0oooDoooDoooood (hexane/AcOEE=95/5)0 O O
0000000173 mgd OO 53%0 0 00O
H NMR(CDCl;, 200MHz): 7.89 (d, 2H, J=6.0Hz), 7.53-7.30 (m, 3H), 6.54 (s, 2H), 6
.37 (s, 1H), 5.03 (s, 2H), 3.88 (t, 4H, J=6.4Hz ), 3.0 (t, 2H, J=7.0Hz), 2.47 (t
, 2H,J=7_.2Hz), 2.14-1.99 (m, 2H), 1.73 (t, 4H, J=6.4Hz), 1.26 (m, 28H), 0.87 (t,
6H, J=5.2Hz). *3C NMR (CDCl;, 50.3MHz): 14.19, 19.40, 22.73, 26.09, 29.27, 29.3
6, 29.43, 29.61, 31.91, 33.30, 37.-30, 66.03, 67.82, 100.66, 106.04, 127.60, 128.
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15, 132.57, 136.36, 137.58, 159.94, 172.36, 198.42. IR (CH,Cl,): 3443, 2925, 285
4, 1736, 1687, 1597, 1450, 1166, 1063, 689 cm™*

0 O 0O 3,5-Didecyloxybenzyl 5-(2-tosylhydrazono)-5-phenylpentanoatel O O

010 miO OO O O O 0O 3,5-Didecyloxybenzyl 4-benzoylbutyrate 50 mg (0.080 mmol),
p-Toluenesulfonyl hydrazide 17 mg (0.090 mmolDO O O O MeOH 4.0 MmO OO O O0OO
o300 i120b0o000oboDboooboDboooboooodd
0o0o0oDoO0o0oooDoDOooo0ooDoDooooDoDoooooooooDoDodd (hexane to hexa
ne/AcOEt=75/25)0 0 0 000 00O0DOS59 mg, O0O80% OOO

1H NMR(CDCl5, 200MHz): 9.22 (s, 1H), 7.86 (d, 2H, J=8.2Hz), 7.64 (m, 3H), 7.32 (
m, 4H), 6.49 (s, 2H), 6.42 (s, 1H), 5.13 (s, 2H,), 3.93 (t, 4H, J=6.4Hz), 2.62(t
, 2H, J=8_.0Hz), 2.38 (m, 5H), 1.78 (m, 6H), 1.26 (m, 28H), 0.88 (t, 6H, J=6.8Hz)
. 13C NMR(CDCI3, 50.3MHz): 14.31, 21.13, 21.74, 22.83, 25.97, 26.19, 29.38, 29.4
5, 29.52, 29.70, 32.01, 32.36, 67.15, 68.09, 101.06, 106.24, 106.56, 125.94, 127
.67, 128.16, 129.21, 135.74, 135.85, 137.07, 143.34, 153.25, 160.25, 173.86. Ana
I. Calcd. for C,gHggN>0gS- C; 70.77, H; 8.65, N; 3.60. Found: C; 70.68, H; 9.0,
N; 3.65

0 0 0O 3,5-Didecyloxybenzyl 4-(1-phenyl-C6l1)butyratel O O

020 mlO0O OO OO 0O 3,5-Didecyloxybenzyl 5-(2-tosylhydrazono)-5-phenylpentanoat
e 49 mg (0.060 mmo)O OO0 00O OOODODOPyridine 2.0ml0000O00O0OQ0ODO21000
0 0 0O O Sodium methoxide 3.8 mg (0.070 mmol)O O OO O 0O 3000 O 0O O O O-Dichloro
benzene 2.0 mIO 0 0 0 00O Cgp39 mg (0.050 moO D OO OOOOS8 O0OO24000
0000000000000 o0D0oU0oo0oo0oDo0oobobooogoon0o (hexane to hexane/AcO
Et=95:5)0 0 0 00000000000 tluened 00002400 0000000000
OD0DO0O00O026 mgd OO 40%0 O 0O O

1H NMR(CDCl, 200MHz): 7.92 (d, 2H, J=6.4Hz), 7.56-7.44 (m, 3H), 6.44 (s, 2H), 6
.36 (s, 1H), 5.01 (s, 2H), 3.89 (t, 4H, J=6.4Hz ), 2.91 (t, 2H, J=8.0Hz), 2.58 (
t, 2H,J=7.4Hz), 2.23-2.15 (m, 2H), 1.78 (m, 4H), 1.26 (m, 28H), 0.87 (t, 6H, J=6
.OHz2).

13C NMR(CDCl;, 50.3MHz): 14.38, 20.07, 22.88, 26.28, 29.50, 29.58, 29.74, 31.38,
32.05, 34.23, 35.37, 38.25, 38.81, 60.95, 66.29, 68.06, 79.80, 100.75, 106.24,
127.52, 128.44, 130.49, 131.83, 134.78, 136.44, 137.54, 138.03, 139.49, 141.00,
141.62, 141.81, 142.16, 142.71, 143.42, 144.84, 145.49, 146.10, 147.07, 151.09,
160.07, 172.29, 185.38. MALDI-TOF MS: m/z 1297.6, LC-MS: 1299.25. IR (KBr): 385
5, 2919, 2848, 1734, 1595, 1458, 1162, 1063, 832, 698 cm~*. Anal. Calcd. for Cgg
Hsg0,-C; 90.6, H; 4.46 Found C; 89.35, H; 4.58. UV (CHCl3) =6.16x10"°M 328nm (e
328= 3-83 x 10%), 260nm (¢ 5g0= 8-34 x 10%).

gooobono

ooDoooo

3,5-Didecyloxybenzyl 4-(1-phenyl-C6l)butyratel] P3HTO O O O 0O 0O O OO

0 P3HT 15 mgd 3,5-Didecyloxybenzyl 4-(1-phenyl-C61)butyrate 15 mgd o-Dichloroben
zene 1.O0mMIDO0O0O0CDOOOODODOODOOOOODO2000 rpm0 0000 000O00ODOO100
g3 ooooobobooooobooooan

Efe=0-16%, FF=0.37, V,.=0.19 V, 1,.=2.28 mA/cm?

oooooo
OoDoooo
4-[4-{(3,4-Dioctyloxyphenyl)-C61}-butoxy]benzene-1,2-dinitriled O O
OoDoooo
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ogoon
1-bromooctane 5-bromopentanoyl chloride @]

OH K,CO;4 OCgHy7 AICI, O0C.H
- = Br 7P
DMF CHCl,
OH 70, overnight OCsH17 40 °C, 20 min OCgH
17
4-hydroxyphtalonitrile CgHy70

KoCO toluenesulfonyl hydrazide
2Lz - oo o CN P yl ny ‘;
MIBK g \T::j: MeOH

reflux, 9 h o

reflux, 3 h

CgH170 Ceo
NaOMe
CgH470 © CN
g7 T \©: Pyridine / ODCB
s o
CN 80°C, 24 h
oo0oooad

O 00O 1,2-Dioctyloxybenzenel O O

020 mlO OO O O O O Potassium carbonate 501 mg (3.63 mmol), Catechol 100 mg (O.
o8 mmol) DD OO OOUOOODOODMEFS.OMIODOOODO7OODDODDO2000000COCODODGO
O00OD0O1-Bromooctane 0.33 ml (1.92 mmol)D OO0 O 7000012000 0000000
oooooDoOOo0o0ooooooooDoDoODOoDo0oo0oodoooDoDoDoDoDooooooDooooOoao
O0Q0O0OD0DDOO0O0O0O0OooooOoODnD (hexane/AcOEt=90/710)0 0 0 0O DODOO0OO 161 mg
OO0O053%0 000

'H NMR (CDCl;, 200MHz): & 6.86(s, 4H), 3.97(t, 4H, J=5.6Hz), 1.87-1.73(m, 4H) 1
47-1.28(m, 20H), 0.90(t, 6H, J=6.2HZ).

0O O O 5-Bromo-1-(3,4-dioctyloxyphenyl)pentan-1-onel] O O
050 mlOODOOO OO 5-Bromopentanoyl chloride 537 mg (2.69 mmol)O O O O Dichlor
omethane 7.0 mMID O OO OO 0O OOO O Aluminum trichloride 398 mg (2.99 mmol)O O
0 O Dichloromethane 3.0 miO O O O 0O O 1,2-Bis(octyloxy)benzene 1.00 g (2-99 mmol
)OO O0DDDODODO0DO0DOOoo4s000D0000400002O00000000000O0DOO
0oDooo0oo0o0oDoDOooo0Do0oo0DooDooDoDO0oDO0DoDU0ooODDOoDOoDOooODOoDoODOooOaO
OD0DO0O0O0O00000 (hexane/AcCOEt=90/10)0 0 000000 0ODO1.34 gd 0O 0O 86%1 O
00
'H NMR (CDCl;, 200 MHz): & 7.55-7.50 (m, 2H), 6.87 (d, J = 7.8, 1H), 4.08 - 4.04
(m, 4H), 3.47 (t, J = 12, 2H), 2.98 (t, J = 13.6, 2H), 2.02 - 1.75 (m, 8H), 1.5
6- 1.28(m, 20H), 0.88 (t, J = 7.0, 6H). *3c(cbCl;, 50.3 MHz): 197.74, , 153.17,
, 148.56, , 129.57, 122.34, , 112.21, 111.41, 69.22, 37.00, 33.48, 32.40, 31.92
, 29.48, 29.14, 29.37, 26.14, 23.28, 22.81, 14.27.
Anal. Calcd. For C,,H,5BrO5: C; 65.19, H; 9.05. Found: C; 65.09, H; 9.02. IR (K
Br): 3073, 3055, 3036, 2923, 2853, 2604, 2312, 2062, 1928, 1845, 1670, 1584, 151
4, 1499, 1472, 1429, 1394, 1334, 1294, 1269, 1230, 1173, 1145, 1094, 1081, 1060
, 1035, 1014, 991, 918, 878, 816, 800, 627 cm~ 1. MS (EI) m/z 498.

0 0 0O 4-{5-(3,4-Dioctyloxyphenyl)-5-oxopentyloxy}benzene-1,2-dinitriled O O

0 100 mlO 0 O 0O O O O 5-Bromo-1-(3,4-dioctyloxyphenyl)pentan-1-one 1.00 g (2.01
mmol), 4-Hydroxyphthalonitrile 264 mg (1.83 mmol)O Potassium carbonate 759 mg (
549 mmoD)D OO ODODOOOOOOMethyl iso-butylketone 25.0 mlO 0 0 0O 120 0O O O
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0000000000000 000000000000000000000000000
0000000000000 0000000000000000000000D0O0o0o0ao
0000000000000 0D00O0O00DO00OO0O0DODO0OO0O0DDDO0OO0ODOoDOoOOoooaO
000 (hexane/AcOEt=70/30)0 00 0000000759 mg, 00O 74%0 0 O O
TH NMR (CDCl;, 200 MHz): & 7.69(d, J=8.6, 1H), 7.54 (d, J = 9.8, 2H), 7.24- 7.11
(m, 2H), 6.87(d, J=8.2, 1H), 4.08 (m, 6H), 3.0 (br, 2H), 1.91 - 1.75 (m, 8H), 1
.59- 1.28(m, 20H), 0.90 (t, J = 10.8, 6H). *3c(cbCl;, 50.3MHz): 197.63, 161.67,
153.27, 148.56, 134.86, 129.52, 122.34, 119.33, 119.04, 117.11, 115.48, 115.05,
112.25, 111.43, 106.84, 69.26, 37.31, 31.88, 29.43, 29.41, 29.34, 29.28,
29.15, 28.47 26.10, 22.76, 20.89, 14.22. IR (KBr):3082, 2952, 2231, 1670, 1592
, 1520, 1465, 1380, 1346, 1270, 1188, 1129, 1098, 1018, 969, 879, 837, 818 cm 1.
Anal. Calcd. For C;gH,gN,0,: C;74.96, H;8.63, N;5.00. Found: C;74.86, H;8.76,
N;4.93. MS (El) m/z 560.

Oooo
4-{5-(3,4-Dioctyloxy)phenyl-5-tosylhydrazonopentyloxy}benzene-1,2-dinitriled O
O
010 miO OO O O O 0O 4-{5-(3,4-Dioctyloxyphenyl)-5-oxopentyloxy}benzene-1,2-dini
trile 50 mg (0.089 mmol), p-Toluenesulfonyl hydrazide 50.5 mg (0.271 mmol)O O O
OMeOH 3.O0mMIOD0OO0OCODOO0OO0DO0D4000000000D000DOD12000000000O
00000000 oDO0ooDo0Do0ooDo0DooDooDo0DO0o0Do0DooDo0oooDOooDOoDo0oo0DoDoOoDooaO
00000 (hexane to hexane/AcOEt=75/25)0 0 0 0 00000053 mg, OO 81%0 O
o0
H NMR (CDCl;, 200 MHz): & 8.47 (s, 1H), 7.91 (d, J = 8.2, 2H), 7.63 (d, J=8.6,
1H), 7.31-7.03 (m, 6H), 6.79(d, J=8.4, 1H), 4.03-3.93(m, 6H), 2.69(br, 2H), 2.4
1(s,3H), 1.89-1.65 (m, 8H), 1.49-1.21 (m, 20H), 0.91 (t, J = 12.6, 6H). 13c(cDC
I;, 50.3 MHz): 6 161.66, 156.80, 148.56, 143.94, 135.20, 134.91, 129.67, 129.31,
124_.15, 122.38, 119.45, 117.12, 117.03, 115.51, 115.08, 113.67, 112.26, 106.89,
69.55, 68.70, 37.53, 31.93, 31.90, 29.54, 29.36, 29.28, 26.54, 22.79, 21.7
6, 14.26. IR (KBr):3214, 2921, 2853, 2232, 1600, 1564, 1520, 1488, 1472, 1374,
1327 cm™*. Anal. Calcd. For C,,HggN,05S: C;69.20, H;7.74, N; 7.69. Found: C; 69
211, H,7.97, N;7.63. MS (El) m/z 728

O 00O 4-14-{(3,4-Dioctyloxyphenyl)-C61}-butoxy]benzene-1,2-dinitrilel O O
020 miO OO OO 0O 0O 4-{5-(3,4-Dioctyloxy)phenyl-5-tosylhydrazonopentyloxy}benze
ne-1,2-dinitrile 49 mg (0.067 mmol)0 O OO0 O O0ODOOOOPyridine 1.0 mlO OO O
OO0O00O10000000 Sodium methoxide 3.6 mg (0.067 mmol)0 O O O OO 300000
0O O o-Dichlorobenzene 5.0 miIO 0 00 0O O Cgp 44 mg (0.060 mmol)J O OO OO OO 80
0002400000000 00D0DDODDOD0O00O0OUCODOCODDODODOOOoOoUOooLoO (hexan
e/AcOEt=85:15)0 0 00000000000 D=+woluene 0000200 000C0CDODOGO
OO0DO0O00DO0O0O0025 mgd 00O33%0000
'H NMR (CDCl;, 200 MHz): & 7.70(d, J=8.8, 1H), 7.4 (d, J=7.4, 1H), 7.24 (s, 1H)
, 717 (d, J=11.4, 2H), 6.97 (d, J=8.0, 1H), 4.08 (m, 6H), 2.9 (br, 2H), 1.92 (nm
, 84), 1.29 (m, 20H), 0.89 (t, J = 5.0, 6H). *3c(cDCl;, 50.3 MHz): & 161.65, 14
8.98, 148.78, 148.50, 147.99, 147.62, 146.88, 145.51, 144.86, 144.48, 144.19, 14
3.98, 143.69, 143.49, 143.31, 142.77, 142.44, 142_.10, 141.85, 141.55, 141.34, 14
1.00, 140.71, 140.14, 139.92, 139.21, 138.77, 138.54, 137.61, 134.93, 128.52, 12
5.07, 123.77, 119.37, 119.09, 117.25, 117.06, 115.47, 115.03, 112.85, 107.02, 80
.26, 69.77, 69.12, 68.80, 68.55, 60.79, 51.91, 35.50, 31.98, 29.46, 28.67, 26.32
, 23.67, 22.86, 20.86, 14.34. Anal. Calcd. for CggH,gN,05: C; 90.17, H;3.82, N;2
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-21. Found: C;90.03, H;3.92; N;2.28. MALDI-TOF MS: m/z 1264. UV-Vis (CH,CL,)

4.74 x 107° M A . 327, 259 nm.

gooooao

gooobono

4-[4-{1-(3,4-dioctyloxyphenyl)-C61}butoxy]benzene-1,2-dinitriled P3HTO O O O O
ooon

P3HT 15 mgO 4-[4-{1-(3,4-dioctyloxyphenyl)-C61}butoxy]benzene-1,2-dinitrile 15 m
gd o-Dichlorobenzene 1.0 mID 00000 OOODODOOOODDOGOQd2000 rpmd O O O
ooooDDoDDOoi1o000300000000O0ODODDOOOOd

Ege=0.17%, FF=0.40, V_,.=0.33 V, I_,.=1.31 mA/cm?

OD0DO0Oo0O0DO0oo0ooDOooOo2000 rpmO0 000000 ODOO0ODOA00O0500000000
ooDoooooao

OoDoooao

Ege=0.24%, FF=0.39, V,.=0.35 V, I_.=1.74 mA/cm?

gooooao
gooooao
4-{1-(3,4-Dioctyloxyphenyl)-C61}-1-phenoxybutane O O
ooooon
ooooao
O
pheno
Br//\\//“\»/JL\[:::]:TDCSH17 KGO CBH1ﬂD:I::::L\H/”\\//\\V/
_—
MIBK o
OCgHq7 reflux, 9 h CsHi7O \©
O
. CBH17O CGO
p-toluenesulfonyl hydrazide NaOMe
- 0 -
MeOH CgH470 Pyridine / ODCB
reflux, 3 h NNHTs 80°C, 24 h

gooooao

0 0 0 1-(3,4-Dioctyloxyphenyl)-5-phenoxypentan-1-oned 0 0O

030 mlO DO OO OO 0O 5-Bromo-1-(3,4-dioctyloxyphenyl)pentan-1-one 116 mg (0.234
mmol), Phenol 20.0 mg (0.213 mmol)O Potassium carbonate 88.1 mg (0.637 mmol)O O
000000000 Methyl iso-butylketone 5.0 miO 000120 00000000003
ooooo0oo0oooDOooo0DooU0ooDUoooDO0oDO0DooDUooDDOooDoDooODOooDoDOooOaO
gooooooooboooooobooooobboo o000 oDboooooooodd
0o0o0oooo0ooDoDoOo0oooDoooooDoDooooDooooooooooDag (hexane
/ACOEt=85/15)0 0 0 000 D0 00083 mg, OO 76%0 000

ogooooao

O *H NMR (CDCl;, 200 MHz): 7.56 (d, J=10.8, 2H), 7.29 (d, J = 8.8, 2H), 6.94 - 6
.82 (m, 4H), 4.07 (m, 6H), 3.02 (t, J = 12, 2H), 1.91 - 1.78 (m, 8H), 1.54-1.28(
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m, 20H), 0.90 (t, J = 11.2, 6H). 13c(CDCl5, 50.3MHz): 198.19, , 158.61, 153.11,
148.57, , 129.77, 129.14, 122.38, 120.32, 114.28, 112.30, 111.47, 69.22, 67.47,
37.69, 31.92, 29.48, 29.45, 29.39, 29.31, 29.19, 29.01, 26.14, 22.81, 21.46, 14
.27. IR (KBr): 3073, 3055, 3036, 2923, 2853, 2604, 2312, 2062, 1928, 1845, 1670,
1584, 1514, 1499, 1472, 1429, 1394, 1334, 1294, 1269, 1230, 1173, 1145, 1094, 1
081, 1060, 1035, 1014, 991, 918, 878, 816, 800, 627. Anal. Calcd. for CogHeoO,:
C, 77.60, H, 9.87. Found: C; 77.53, H; 10.09. MS (El1) m/z 510.

0 00 1-{1-(3,4-Dioctyloxyphenyl)-5-phenoxypentylidene}-2-tosylhydrazined 0O O
010 miO 0O 0O O O O 0O 1-(3,4-Dioctyloxyphenyl)-5-phenoxypentan-1-one 324 mg (0.63
4 mmol), p-Toluenesulfonyl hydrazide 360 mg (1-93 mmol)O O O O MeOH 10 miO O O
0000004000000 000000D00D012000000000000000D00
000000000 DO0o00D0o0o0Dooo0DO0oD0oOoDU0ooDDoDOoOoOO0O0O0O0OnD (hexane
to hexane/AcOEt=60/40)0 0 0 0 0 0 00O O O 306 mg, O 0O 71%0 O O O

'H NMR (CDCl;, 200 MHz):7.97 (s, 1H), 7.89 (d, J = 8.2, 2H), 7.27 (d, J=6.8, 2H)
, 7.09-7.05 (d, J=8.0, 2H), 7.04-6.84(m, 4H), 6.77(d, J=8.6, 2H), 3.97(t, J=11.4
, 6H), 2.67(t, J=7.2, 2H), 2.38(s,3H),1.79-1.67 (m, 8H), 1.28 (m, 20H), 0.90 (t,
J =11.2, 6H);

13c(cpCl;,50.3MHz): 158.61, 158.26, 148.60, 143.67, 143.59, 135.32, 129.73, 129.
29, 127.72, 124.45, 120.84, 120.39, 114.40, 114.32, 114.24, 69.48, 31.97, 29.60,
29.51, 29.43, 29.34, 29.23, 26.30, 23.51, 21.79, 21.51, 14.32. IR (KBr): 3228
, 2923, 2852, 1670, 1600, 1520, 1497, 1474, 1425, 1398, 1351, 1248, 1214, 1168,
1148, 1077, 1032, 888, 801, 752, 723, 691, 668, 612 cm™*. Anal.Calcd. for C,oHg
sN>05S: C; 70.76, H; 8.61, N; 4.13. Found: C; 70.85, H; 8.69, N; 4.05. MS (EI)
m/z 679 (M7).

O 00O 4-{1-(3,4-Dioctyloxyphenyl)-C61}-1-phenoxybutanel O O

20 mIO 00O 0O 0O 0O 0O 1-{1-(3,4-Dioctyloxyphenyl)-5-phenoxypentylidene}-2-tosylhydr
azone 134 mg (0.197 mmo)OD OO0 O OO DOOOODOPyridine 1.0mIOOOOODODOAO 10
000000 Sodium methoxide 10.7 mg (0.197 mmol)O0 O 0O 0O O 0O 3000 O O O O O-Dic
hlorobenzene 5.0 mIO 0 0 0 00 Cgp 128 mg (0.177 mmol)D O OO0 OO OO8 ODOO2
A0 00 0000D0DO0000U0U0oo0DODoDDoDDODOoDOo0DOoO0oOoooooooOoO0O (hexane/AcOEt=
g5:15) 0 0 0 0 000D Db0Ud00UdOCtwolvenel 000040 D 0000O000O00C0ODODOO
0000 De9 mg OO 32%0 OO O

'H NMR (CDCl;, 200 MHz): 7.41(d, J=7.4, 3H), 7.24 (s, 1H), 7.00-6.85 (m, 4H), 4.
o7(t, J=6.8, 6H), 2.92(br, 2H), 2.02-1.84(m, 8H), 1.55-1.29(m, 20H), 0.89 (t, J
= 5.2, 6H). MALDI-TOF MS: m/z 1213. UV-Vis (CH,CL,) =1.18 x 107°M 327nm (¢ 55~
= 0.2 x 10%), 259nm (¢ 559=0-72x10%)

oooooao

ooooDaD

4-{1-(3,4-Dioctyloxyphenyl)-C61}-1-phenoxybutanel PBHTO O O O OO OO O

0 P3HT 15 mgd 4-{1-(3,4-Dioctyloxyphenyl)-C61}-1-phenoxybutane 15 mgO O-Dichloro
benzene 1.0 mMID 00 0O0OOOCOODODDODOOOOO2000 rpmDO0O00O0OO0OODODGO
oot o300 o0oooDoDoDooooooano

oooooao

Eg¢=0.094%, FF=0.37, V,.=0.27 V, 1_.=0.95 mA/cm?

ooocooao
gooocooao
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4-{1-(3,4-Dioctyloxyphenyl)-C61}-1-(4-iodophenoxy)butaned O O
OoDoooo

Oooooao
o 4-iodophenol
Br OCgHy7 KoCO; CeH170
_
MIBK CeHq70 ©
OCgHy7  reflux, 9 h 5
I
p-toluenesulfonylhydrazine CgH170 C60
- o NaOMe
MeOH -
reflux, 3 h CaH170O Pyridine / ODCB
NNHTs | 80°C,24h

ooooDoao
O 0O 0O 1-(3,4-Dioctyloxyphenyl)-5-(4-i1odophenoxy)pentan-1-oned O O
030 mlOOO0OD0OODO 5-Bromo-1-(3,4-dioctyloxyphenyl)pentan-1-one 219 mg (0.440
mmol), 4-lodophenol 88.0 mg (0.400 mmol)[ Potassium carbonate 166 mg (1.20 mmol)
OO0OO0ODDOOO0OO0OOOMethyl iso-butylketone 10 miD OO0 012000 000C0ODOO
oooooDoODo0o0o0ooodoooDoDoDoDo0DUo0Do0o0o0oooDoDoDoDoDoDoooooDoooDoOoao
gooooOoOOOoOooooooooDbOOoO0oUoUodoooboDbDboDbOoDoDooUooooooDooao
I o B W R Y (g [©)7€: Y
ne/AcOEt=90/10)0 0 0 0000000199 mg, OO 78%0 0 0O
'H NMR (CDCl;, 200 MHz): 7.54(d, J=14, 4H), 6.85 (d, J = 8.0, 1H), 6.66 (d, J=9.
0, 2H), 4.04 (mn, 6H), 2.97 (t, J=13.6, 2H), 1.92 - 1.75 (m, 8H), 1.50- 1.21(m, 2
OH), 0.91 (t, J = 13.0, 6H). *3c(cDC15,50.3MHz): 198.26, 158.48, 153.17, 148.57
, 137.87, 129.68, 122.42, 117.74, 116.71, 112.28, 111.46, 82.48, 69.26, 67.74,
37.64, 31.95, 29.50, 29.41, 29.31, 29.20, 26.16, 22.83, 21.36, 14.30. FT-IR(KBr
):2920, 2851, 1667, 1583, 1486, 1468, 1389, 1283, 1249, 1174, 1150, 1102, 1060,
963, 821, 794, 634. MS (El) m/z 636.

ooo
1-{1-(3,4-Dioctyloxyphenyl)-5-(4-iodophenoxy)pentylidene}-2-tosylhydrazonel O O
010 miO OO O OO 0O 1-(3,4-Dioctyloxyphenyl)-5-(4-i1odophenoxy)pentan-1-one 165
mg (0.273 mmol), p-Toluenesulfonylhydrazide 155 mg (0.832 mmol)J O O O MeOH 5.0
miDOO0O0OoOoOoQoOo4400000DbDbOO00O0o0oo0oDboO0120000oDooooboooDoDaO
ooooDoDoDo0o0oo0ooodoooDooDoDoDoooodoooDoDoDoDoDooooooDooooOoao
(Hexane/AcOEt=80/20) 0 0 0 0 0 00 00O 0O 160 mg, OO 73%0 O O O
1H NMR (CDCl;, 200 MHz): 8.05 (s, 1H), 7.89 (d, J = 8.2, 2H), 7.53 (d, J=9.0, 2H
), 7.27 (d, J=7.4, 3H), 7.08 (d, J=8.4, 1H), 6.76 (d, J=8.4, 1H) 6.67 (d, J=9.0,
2H),4.01-3.83(m, 6H), 2.65(t, 2H), 2.38 (s,3H), 1.83-1.63 (m, 8H), 1.29 (m, 20H
), 0.91 (&, J = 11.8, 6H);
13c(cpcl;, 50.3MHz): 158.46, 158.20, 155.40, 150.49,148.54, 143.57, 137.94, 135.
20, 129.25, 127.69, 124_.33, 116.74, 113.66, 82.88, 69.47, 67.74, 37.74, 31.98,
31.95, 29.58, 29.46, 29.41, 29.31, 26.42, 23.20, 22.71, 21.78, 14.31. IR(KBr
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):3244, 2920, 2852, 1732, 1585, 1516, 1487, 1469, 1426, 1407, 1351, 1220, 1078,
1021, 912, 870, 802, 720, 668, 610. MS (EI) m/z 804. Anal.Calcd. for C,oHs- 1IN,
05S: C; 59.69, H; 7.14, N; 3.48. Found: C; 59.61, H; 7.43, N; 3.44.

0 0 0 4-{1-(3,4-Dioctyloxyphenyl)-C61}-1-(4-iodophenoxy)butaned O O

020ml0 00 0O OO 0O 1-{1-(3,4-Dioctyloxyphenyl)-5-(4-iodophenoxy)pentylidene}-2
-tosylhydrazone 125 mg (0.162 mmol)J O OO OO OO OO O Pyridine 1.0 miO OO O
0000100 0000 0O Sodium methoxide 10.7 mg (0.197 mmol)O O O O O O 300 0 O

O O O O-Dichlorobenzene 5.0 mlO0 O 0 O O O Cge 105 mg (0.146 mmol)O0 OO O O DO O
gsoddod20000D000000O0OOODDDODO0DODOUODODODODDDDODODODOOGO (H 10
exane/AcOEt=85:15)0 0 0 0 0 0 0 0 0 O0O0D0ODD0OD0O0Otoluenel 00002400000 0O
O0Q0O0ODDODO0OO000059 mgd O O 30%0 O OO

1H NMR (CDCl;, 200 MHz): 7.43-7.28(m, 4H), 6.94 (d, J=8.2, 1H), 6.53 (d, J=9.0,

2H), 4.02(m, 6H), 2.82(br, 2H), 1.75 (m, 8H), 1.49-1.22(m, 20H), 0.82 (t, J = 4.

0, 6H). *3c(cDCl;, 50.3MHz): 158.50, 148.84, 148.67, 147.95, 147.72, 145.53, 144

.84, 144.73, 144 .47, 144_.42, 144_.33, 144.15, 144.00, 143.66, 143.45, 142.69, 14
2.60, 141.94, 141.81, 140.62, 140.39, 137.63, 137.47, 128.74, 125.05, 118.14, 11
6.77, 112.59, 82.72, 80.40, 69.74, 69.06, 67.59, 52.22 , 33.94, 32.00, 29.66, 2
9.60, 29.46, 29.10, 26.32, 26.23, 23.87, 22.88, 14.38. IR(KBr): 2921, 1719, 15

10, 1561, 1466, 1243, 816. MALDI-TOF MS: m/z 1340. Anal.Calcd. For CgzH,o105: 20
C; 83.28, H; 3.68. Found: C; 82.93, H; 3.57. UV-Vis (CHCI3) =3.73 x 10® M 327n

m (¢ 3-,= 2.8 x 10" ),430nm (¢ 430=2 x10” ). Fluorescence (CHCI;) =3.73x 107 ° M

at 260nm excitation wave length 349nm, Intensity =2.47838

oooooao

goooooao

4-{1-(3,4-Dioctyloxyphenyl)-C61}-1-(4-iodophenoxy)butaned P3HTO 0 O O O O O O O

O P3HT 15 mgO 4-{1-(3,4-Dioctyloxyphenyl)-C61}-1-(4-1odophenoxy)butane 15 mgO O-
Dichlorobenzene 1.0 MmO 0000000 DOOO0OOOOOOODOR000 rpmd 000 00O
googQoilooo3poopooOoOooooooobooDoao

oooooaoD 30

Ef¢=0.15%, FF=0.32, V_.=0.26 V, 1,.=1.87 mA/cm?

goboooooboboogozo00 rpmb 000000 DOO0OO0OO000055 0000000
gooooooan
ooocooao

E¢e=0.25%, FF=0.38, V,.=0.25 V, 1,.=2.68 mA/cm?

ooDoooo 40
OoDoooao

4-{1-(3,4-Dioctyloxyphenyl)-C61}-1-(2,3,4,5,6-pentafluorophenoxy)butanedd 00 0O O
Oooooo
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ooooao
CgH170
o} pentaflucrophenol F
OCqgH KaCOy o) F
Br g » CgHi70
MIBK O
OCgHy7 reflux, @ h F F
F
CgHq70
F Ceo
p-toluenesulfonyl hydrazide 0 F NaOMe
» CgHy70 »
MeOH NNHTs pyridine / ODCB
reflux, 3 h F F 80°C, 24 h
F
F
F
F

ooDoooo

0 0 0 1-(3,4-Dioctyloxyphenyl)-5-(2,3,4,5,6-pentafluorophenoxy)pentan-1-oneld O
O

030 mlO OO O OO O 5-Bromo-1-(3,4-dioctyloxyphenyl)pentan-1-one 297 mg (0.597
mmol), Pentafluorophenol 100 mg (0.540 mmol)O Potassium carbonate 225 mg (1.63mm
oHOODDODOOOOOOUOO Methyl iso-butylketone 7.0 mliO 00O 70 0000O0OD0OO

oooooDoOO0U0O0oo0UoUoooooDDODO0DU0DU0DO0Ud0O0OoDoDoDDODODUODOoDOOoUoUoODoOoDoODDOO

ooooDoDoODOoDo0o0ooo0ooDooDoDDo0DU00Do00o0oooDoDoDoDOoDoDOoOooooDooDoDOaon

I o o A o A o o A A A o R A W A R Y €
Hesane/AcOEt=85/15)0 0 00O 0O 0O 00O O O282 mg, OO 87%0 00O 0O

oooooao

0O *H NMR (CDCl;, 200 MHz): 7.56 (d, J=10.0, 2H), 6.87(d, J 7.8, 1H), 4.22 (t,
J=9.8, 2H), 4.01(m, 4H), 3.03 (t, J=10.8, 2H), 1.94-1.77 (m, 8H), 1.46 - 1.28 (
m, 20H), 0.91 (t, J = 6.2, 6H). 19F(CDCI3,188MHZ): -155.92 (dd, 2F), -162.40-16
2.98 (m, 3F). *3c(cbCls, 50.3MHz): 197.88, 153.18, 148.59, 129.64, 122.35, 120.7
7, 112.21, 111.42, 69.24, 69.02, 37.45, 31.95, 29.42, 29.32, 29.20, 26.16, 22.83
, 20.86, 14.27. EI-MS: m/z 600. Anal.Calcd for C;3H,sF50,- C; 65.98, H; 7.55.

Found: C; 66.05, H; 7.63.

0 00 1-{1-(3,4-Dioctyloxyphenyl)-5-(2,3,4,5,6-pentafluorophenoxy)pentylidene}-2
-tosylhydrazonel O O
gi1omlOOOO0O0ODDO1-(3,4-Dioctyloxyphenyl)-5-(2,3,4,5,6-pentafluorophenoxy)pe
ntan-1-one 360 mg (0.399 mmol), p-Toluenesulfonylhydrazide 340 mg (1.83 mmol)O
Od0OMeOH 1OMIODODOOOODDODDODOOSOO0OO0DDODDODOOODDODDOOOODI1I2000000
oooooooU0oooDOooo0DOooOoU0ooDUoooDO0oODO0ooDU0UoODDUOooDOoDooODUooDDUOoLoOO
0000000 (Hexane/AcOEt=75/250 0 0D 00000 O0O273 mg, O 0O 89%0 0O O O

1H NMR (CDCl5, 200 MHz): 8.35(s, 1H), 7.92 (d, J = 8.5, 2H), 7.31 (d, J=10.8, 3
H), 7.08(d, J=10, 1H), 6.79 (d, J=8.6, 1H), 4.10 (t, J=10, 2H), 4.00 (m, 4H), 2.
68 (t, J=8, 2H), 2.40 (s, 1H), 1.82-1.77(m, 8H), 1.44- 1.29(m, 20H), 0.89 (t,
J = 6.6, 6H);

19F(cDCl;, 188MHz): -155.75-156.19 (m, 2F), -162.21-162.85 (m, 3F)

13c(cpcl;, 50.3MHz): 157.15, 155.34, 150.47, 149.97, 149.51, 148.53, 143.73, 143
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.61, 135.17, 129.22, 127.65, 124.32, 119.33, 113.67, 111.68, 69.43, 69.01, 37.43
, 31.92, 29.54, 29.46,, 29.43, 29.38, 29.16, 26.24, 22.80, 21.67, 14.24
EI-MS: m/z 768. Anal.Calcd. for C,oHs3FsN,05S: C; 62.48, H; 6.95, N; 3.64. Foun
d: C; 62.42, H; 7.06, N; 3.61.

(3) 4-{1-(3,4-Dioctyloxyphenyl)-C61}-1-(2,3,4,5,6-pentafluorophenoxy)butanell O
O
20mIO O D00 0O OO 1-{1-(3,4-Dioctyloxyphenyl)-5-(2,3,4,5,6-pentafluorophenoxy)p
entylidene}-2-tosylhydrazone 246 mg (0.319 mmol) D0 0 O OO O OO O O O Pyridine 1
OnmiOOODODDOOOO01000 OO0 0O O Sodium methoxide 17.3 mg (0.319 mmol)O O O O
0O 030000000 o0-Dichlorobenzene 1.0 miO O 0 O 0O O Cgo207 mg (0.288 mmol)O O
dooooos8soooo200000000000000000O0D00O0O0OOODOODOOGOanO
0000 ((Hexane/AcOEt=90:10)0 0 000 0D0OOOOODODOOtoluened OO OO 240 0O
0000000000000 O000A150 mgh OO 36%0 OO0

1H NMR (CDCl5, 200 MHz): 7.56 (d, 2H), 6.87(d, J = 8, 1H), 4.22(t, 2H), 4.08-3
.96 (m, 4H), 3.03 (t, 2H), 1.94 - 1.77 (m, 8H), 1.46-1.28(m, 20H), 0.88 (t, J =
6, 6H). °F(cDCl5, 188MHz): -156.31 (dd, 2F), -162.83-163.59 (m, 3F). *3c(cDCl
3» 50.3MHZz): 197.90, 153.19, 148.89, 148.60, 148.01, 147.72, 145.58, 144.84, 144
.71, 144.49, 144_.31, 144.16, 143.68, 143.46, 142,71, 142_.57, 141.94, 141.80, 140
.64, 140.40, 140.20, 139.14, 137.66, 137.51, 135.21, 130.62, 129.66, 128.61, 125
.03, 122.37, 118.10, 112.63, 111.44, 80.35, 69.70, 69.04, 52.05, 37.46, 34.06, 3
1.96, 29.97, 29.85, 29.59, 29.21, 26.31, 23.47, 22.85, 20.86, 14.30. MALDI-TOF
MS: m/z 1303. Anal. Calcd. for CgzH,s5F505: C; 85.57, H; 3.47. Found: C; 84.97,
H; 3.39. UV-Vis (CHCI3) =3.83 x 100 M 397nm (¢ z9,= 2 x 10%), 327nm (¢ 3-,=5
x10%), 259nm (¢ ,59=0-12 x10" )

ooooooao

OoDoooao
4-{1-(3,4-Dioctyloxyphenyl)-C61}-1-(2,3,4,5,6-pentafluorophenoxy)butaned P3HTO
ooDoooooao

P3HT 15 mgO 4-{1-(3,4-Dioctyloxyphenyl)-C61}-1-(2,3,4,5,6-pentafluorophenoxy)but
ane 15 mgO O-Dichlorobenzene 1.0 MO 0 0000 COODODDOOOOOOOODO 2000 rpm
OoDOooOo0ooOoooDoilsocnoi1o000n0DoooDoooDooDoooo

OoDoooo

Ef¢=0.028%, FF=0.38, V,.=0.16 V, 1_..=0.46 mA/cm?

ooooooao

OoDoooo

Methyl 4-{1-(3,4-dioctyloxyphenyl)-C61}benzoateld 0O O
ooDoooo
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goooao
9 1,2-dioctyloxybenzene ?
MeO AlCl5 MeO OCgH17 p-toluenesulfonyl hydrazide
Cl CH,CI } MeOH -
2blp
S ,1h 4 OCsthr reflux, 3 h
9 C
60
MeO e O OCgH17 NaOMe
OCgHq7 Pyridine / ODCB
NNHTs 80°C,24h
gooooao

0 O O Methyl 4-(3,4-dioctyloxybenzoyl)benzoatell O O
030 miO O OO OO O Methyl 4-(chlorocarbonyl)benzoate 268 mg (1.35 mmol)O O O
OO0OCODDOO0OOdODichloromethane 6.0 mMIO OO OCOODODOOOOARIuminum trichloride
199 mg (1.49 mmol)O0 OO0 OO O O200 00 0O 0O O O Dichloromethane 4.0 mlO O 0O O
0 O 1,2-Dioctyloxybenzene 500 mg (1. 499 mmoD)0 O 0D OO0 O0ODDOOOODO100000O
ooo40000200000000000D0D0OOODOOO0DODDODODDOOODODODODODO
0000000000000 D0DD0000D0D00O ((Hexane/AcOEt=90/10)0 0 00 D0 OO 0O
00624 mg, OO 93%0 O O O
1H NMR (CDCl5, 200 MHz): 8.14 (d, J=7.8, 2H), 7.79 (d, J = 8.0, 2H), 7.46 (s, 1H
), 7-32 (dd, 1H), 6.88 (d, J = 8.4, 1H), 4.10-4.0 (m, 4H), 3.96 (s, 3H), 1.89-1.
80 (m, 4H), 1.56-1.28 (m, 20H), 0.91 (t, , 6H). *3c(cbCl;, 50.3MHz)- 194.33, 16
6.00, 153.33, 148.59, 142.01, 132.33, 129.14, 129.09, 129.03, 125.36, 113.85, 11
1.13, 69.21, 69.04, 52.42, 31.91, 29.47, 29.44, 29.37, 29.24, 29.14, 26.12, 26.
09, 22.81, 14.27. Anal. Calcd. for C5;H,,05: C; 74.96, H; 8.93. Found: C; 75.03
, H; 8.92.

O O Methyl 4-{1-(2-tosylhydrazono)-1-(3,4-dioctyloxyphenyl)methyl}benzoated O

50 mlO OO OO 0O O Methyl 4-(3,4-dioctyloxybenzoyl)benzoate 1.00 g (2.01 mmol)
p-Toluenesulfonyl hydrazide 937 mg (5.03 mmol)O O O O MeOH 15 mlO O O O O 50
0000000000000 240000000000000000000ODOD0OODOOOO
0000000000000 O0D0Do0DDoDO0OOoDO0DO0O0D0O0D0O (Hexane/AcOEt=75/25)0
00000000800 mg, OO63%0 000

Oo0oooao

H NMR (CDCl;, 200 MHz): 8.17 (d, J=8.2, 2H), 7.85 (d, J = 8.2, 2H), 7.32-7.17
(m, 5H), 6.65-6.61 (m, 2H), 3.98-3.90 (m, 4H, s, 3H), 2.43 (s, 3H), 1.85-1.58 (m
, 4H), 1.57-1.29 (m, 20H), 0.90 (t, , 6H). ?*3c(cbpCl;, 50.3MHz) 165.63, 153.10,
150.78, 148.44, 143.79, 135.69, 135.05, 131.17, 130.37, 129.28, 129.02, 128.36,
128.29, 127.7, 125.94, 121.51, 111.85, 111.37, 69.05, 68.91, 52.46, 31.89, 31.85
, 29.48, 29.38, 29.31, 29.27, 29.15, 29.16, 26.05, 22.78, 22.75, 21.73, 14.23.

OooOoooo-s

0 O O Methyl 4-{1-(3,4-dioctyloxyphenyl)-C61l1}benzoatell O O
050 miOOOOOOO Methyl 4-{1-(2-tosylhydrazono)-1-(3,4-dioctyloxyphenyl)meth
yl}benzoate 613 mg (0.920 mmol)OD O D DO OO0 OOO0ODOPyridine 5.0 miDO 0000
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00100 00 0O 0O O Sodium methoxide 50.0 mg (0.920 mmol)D O OO OO 3000000
O O-Dichlorobenzene 10.0 mlO 0 0 0 O O Cge399 mg (0.550 mmol)O OO O 0O OO O 80
0002400000000 00000D00Q0O00OD0O0OO0ODODDODODOOOODOODO (Hexane
JACOEt=95:5)0 0 0 0D 0D 000000000 tluene0 0000240 00000 O0OD0ODO
00000000112 mgh O 0O 17%0 O O O

OoDoooo

O H NMR (CDCl5, 200 MHz): 8.15 (br s, 4H), 7.61 (m, 2H), 6.96 (d, J=8.0, 2H), 4
-12-3.98 (m, 4H), 3.92 (s, 3H), 1.83-1.79 (m, 4H), 1.56-1.28 (m, 20H), 0.87 (br
s, 6H). *3c(cDbCl;, 50.3MHz): 166.23, 149.18, 148.30, 147.60, 147.54, 144.99, 144
.82, 144 .42, 144_.36, 144_.33, 143.97, 143.50, 142.62, 142.57, 141.94, 141.88, 141
.80, 140.58, 138.12, 137.67, 130.60, 130.04, 129.85, 129.51, 123.95, 117.10, 113
.05, 78.78, 69.81, 68.98, 57.46, 52.31, 32.00, 31.96, 29.65, 29.54, 29.44, 26.26
, 26.22, 22.86, 14.38. IR (KBr): 2923, 2853, 1725, 1608, 1511, 1464, 1430, 1275
, 1186, 1136, 1107 cm™*. MALDI-TOF MS: m/z 1200. Anal. Calcd. for Cg,H,,0,: C;
90.98, H; 3.69 Found: C; 89.41, H; 3.45. UV (CH,CL,) =1.6 X 1076 M 327nm(e z55=
2.52 x 10° ), 259nm(e 559=6.52x10°).

goooooad

gooooao

0 0 O Methyl 4-{1-(3,4-dioctyloxyphenyl)-C61l}benzoatel P3BHTO O O O O O 0O O O

0 P3HT 15 mgd Methyl 4-{1-(3,4-dioctyloxyphenyl)-C61l}benzoate 15 mgd O-Dichlorob

enzene 1.0mIO 0O D O0DO0OO0ODDODOOOODDODOOOODOR00 rpmOO000O0D0OD0OOOO0OZN

500030000000 bouoboobobobao

oooooo

Efe=1.47%, FF=0.53, V,.=0.56 V, 1,.=4.93 mA/cm?

gooboboooobbboogobz200 rpombO00o0bOO0oOoOobDasO0O300000O0O0
O,o00b00014000100000000000000000000O0
gooodd

Ege=2.12%, FF=0.63, V,.=0.65 V, lI_.=5.18 mA/cm?

ooooooao

OoDoooao
4-{1-(Benzo[b]thiophen-2-y1)-C61}-1-(2,3,4,5,6-pentafFluorophenoxy)butanell O O O
O SPS-156

Oooooao
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goooano

5-bromopentanoyl chloride pentafluorophenol

@ AICI \ o K,CO,
s CH.Cl, [:::I:ﬂ>/JL\“/A\V/A\Br MIBK
40 °C, 20 min S reflux, 9 h
F F
o F F p-toluenesulfonyl hydrazide NNHTSs F F

R MeOH } @)W
0 F 0 F
CDS)J\A/\ L reflux, 3 h g £

T

Ceo
NaOMe

Pyridine /f ODCB
80°C, 24h

ooooDonoD

0O O O 1-(Benzo[b]thiophen-2-yl)-5-bromopentan-1-oned O O

050 mlOOOOOO O 5-Bromopentanoyl chloride 669 mg (3.35 mmol)O O O O Dichlor
omethane 7.0 mMID O OO OO 0O OOO O Aluminum trichloride 497 mg (3.72 mmol)O O
0 O Dichloromethane 3.0 mlO O O O O O Benzo[b]thiophene 500 mg (3.72 mmol)O O O
oooooDoOOooo3oooooDoD400003Q0 0000000000 ooDooDDOn
gooooOoOOOoOooooooooDbOOoO0oUoUodoooboDbDboDbOoDoDooUooooooDooao
OO0O0O0ODDO (Hexane/AcOEt=80/20)0 000 D000 O 0O0O®616 mgh O O 83%0 O O O
THNMR (CDCl5, 200 MHz): 8.77 (d, J=8, 1H), 8.27 (s, 1H), 7.95-7.83 (dd, 1H), 7.
52-7.36(m, 2H), 3.5-3.43 (m, 2H), 3.09-3.00 (m, 2H), 2.02-1.92 (m, 4H). Anal. C
alcd. for C,3H,3Br0OS: C; 52.53, H; 4.41. Found: C; 52.42, H; 4.48.

0 O O 1-(Benzo[b]thiophen-2-y1)-5-(2,3,4,5,6-pentafluorophenoxy)pentan-1-onel] [0
O

050 mlODOOOOO0O 1-(Benzo[b]thiophen-2-yl1)-5-bromopentan-1-one 497 mg (1.67
mmol), Perfluorophenol 280 mg (1.52 mmol)O Potassium carbonate 631 mg (4-56 mmo
DOODDODDOOODODDOOMethyl iso-butylketone 10.0 miO DO OS500000000O3
ooooo0oo0oooDOooo0DooU0ooDUoooDO0oDO0DooDUooDDOooDoDooODOooDoDOooOaO
gooooooooboooooobooooobboo o000 oDboooooooodd
0odoooooooDoOo0oooDoooooDooooDoDoooooDooooooooon (¢
Hexane/AcOEt=85/15)0 0 0 0 0 0O O O O 0O 495 mg, O 0O 81%0 0O O O

1H NMR (CDCl5, 200 MHz): 8.77(d, J=8.2, 1H), 8.29 (s, 1H), 7.87-7.83 (dd, 1H),
7.49-7.40(m, 2H), 4.24-4.18 (m, 2H), 3.13-3.06 (m, 2H), 2.02-1.55 (m, 4H). 19F(
CDCl;, 188MHz): -155.94 (d, 2F), -162.31-162.70(m, 3F). Anal. Calcd. For C;gH;
3Fs05,S: C; 57.00, H; 3.27. Found: C; 57.06, H; 3.03.

oono
1-{1-(Benzo[b]thiophen-2-y1)-5-(2,3,4,5,6-pentafluorophenoxy)pentylidene}-2-tosy
lhydrazoneD O O

030 mlOO0OOOOO 1-(Benzo[b]thiophen-2-y1)-5-(2,3,4,5,6-pentafluorophenoxy)p
entan-1-one 447 mg (1.11 mmol), p-Toluenesulfonylhydrazide 624 mg (3.35 mmol)0O
OOOMeOH 10 MID OO OODOODD12000000C0ODODDOODODOOO0O12000D0C00
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0000000000000 00000000O0O0O00000000000000000

000000 0O (Hexane to Hexane/AcOEt=65/35)0 0 0 0 000 O O O 316 mg, O O 50%

0000

TH NMR (CDCl5, 200 MHZz): 8.04(d, J=7.8, 2H) 7.82-7.59 (m, 3H) 7.40-7.25 (m, 4H)

4.13 (m, 2H), 2.76-2.72 (m, 2H), 2.40 (s, 3H), 2.04(m, 4H). T9F(CDCl;, 188MHZz):
-155.82 (d, 2F), -161.93-162.03 (m, 3F). Anal. Calcd. for C,gH,;FsN,05S,: C; 5

4.92, H; 3.72, N; 4.93Found- C; 54.96, H; 3.72, N; 4.79

0 0 0 4-{1-(Benzo[b]thiophen-2-yl1)-C61}-1-(2,3,4,5,6-pentafluorophenoxy)butanel
ad
g20ml00000OD0OD0O1-{1-(Benzo[b]thiophen-2-y1)-5-(2,3,4,5,6-pentafluorophenox

y)pentylidene}-2-tosylhydrazone 173 mg (0.304 mmol)0 O OO0 OO 0O 0O 0O O O Pyridin
e3.0mMIDO0O0OOO0ODDOII000 00O 0O Sodium methoxide 16.4 mg (0.304 mmol)O O
OO000D030000000o0-Dichlorobenzene 5.0 mlO 0O 0 0 O O Cgel10 mg (0.152 mmol)
gdoodboobogoosonuoo2«40000000o00o0o0ooDooDooDooDooDooDoooann
OD0O0000 (Hexane/AcOEt=85:15)0 0 0 0 0000 0O0D00O0ODOtoluened 000 0O 24
o000 buobobobobobO0obiler mgh O 0O 60%0 O 0O O

IH NMR (CDCl5, 200 MHz): 7.87 (br, s, 2H), 7.37 (br, s, 3H), 4.13-3.80 (m, 2H),
3.09-3.00 (m, 2H), 2.04-1.94 (m, 4H). *°F(CDCl;,188MHz):-155.79(d,2F),-162.38
-163.38(m, 3F).

MALDI-TOF MS: m/z 1102.

goooooad

OoDoooo
4-{1-(Benzo[b]lthiophen-2-yl)-C61}-1-(2,3,4,5,6-pentafluorophenoxy)butanell P3HTO
gooooooaad

0 P3HT 15 mgd 4-{1-(Benzo[b]thiophen-2-yl1)-C61}-1-(2,3,4,5,6-pentafluorophenoxy)
butane 15 mgO O-Dichlorobenzene 1.0 mMID 000 O0OOOODODDOOOOOODOZ2000 r
pmO OO0 0000000015000 240000000000

E¢¢=0.025%, FF=0.31, V,.=0.33 V, 1_..=0.25 mA/cm?

ooooooao

gooooao

Methyl 4-{1-(3, 4, 5-trioctyloxyphenyl)-C61}benzoate O 0O O

Ooooooao
ooooaod
O . @] OCgHq7
1,2,3tris(octyloxy)benzene
MeO AlCl; MeO OCgH17 p-toluenesulfonyl hydrazide
Cl CH»CI } MeOH -
2Ll
4 i, 1h 4 OCsH17 reflux, 3 h
OCgH47
O OCgHq7 c OCgH17
OCgH &0
MeO O O etz NaOMe
OCgH17 Pyridine /f ODCB
NNHTs 80°C, 24 h
oooooao
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0 O 0O Methyl 4-(3, 4, 5-trioctyloxybenzoyl)benzoatell O O

Terephthalic acid monomethyl ester chloride (1.54 g, 7.76 mmol) O CH,CIl, (10 mL
)O O O Aluminium trichloride (1.15 g, 8.62 mmol) DO OO O0DO0OOOOOOODODOO
OO0 1, 2,3-trioctyloxybenzene (3.99 g, 8.62 mmol) OCH,CI,(bmL) DO O DOO0OO
ooooo0ooo0ooDOooo0DOooU0oooDUoooDO0oDo0DooDUooDDUooDoDooODOooDDOooOaO
gooooboooobooooooooooboboo oo oo o0oDbooooobooodad
0 0 hexane:AcOEt=95:50 0 0 0 00 02.49g0 0000000

1H NMR (CDCl;, 200 MHz): 8.15 (d, J=8.4, 2H), 7.69 (d, J = 8.4, 2H), 7.22 (d, J=
8.8, 1H), 6.44 (d, J = 9.2, 1H), 4.08-4.0 (m, 6H), 3.96 (s, 3H), 1.87-1.73 (m, 6
H), 1.57-1.28 (m, 30H), 0.91 (t, J=6.2, 9H). O *3c(cbCl;, 50.3MHz)O 198.98, 165
.77, 158.52, 157.86, 141.77, 135.77, 132.15, 129.42, 129.15, 128.43, 113.85, 103
.63, 68.88, 52.82, 31.96, 31.88, 30.32, 29.59, 29.43, 29.39, 29.34, 29.21, 26.10
, 22.79, 14_.23.

0 g

0 0 O Methyl 4-{1-(2-tosylhydrazono)-1-(3,4,5-trioctyloxyphenyl)methyl}benzoate
oogad

Methyl 4-(3, 4, 5-trioctyloxybenzoyl)benzoate (2.29 g, 3.66 mmol) OO0 O 0O OO 0O
oooo0@.04¢g, 10.99mmoDH0 0D 0D0O0DOOOOOODDODODODODOOOOOODOO
0 00000ooo0oDoDoDo0o0o0oodooooDDo0oO0oo0ooooooDDaOaOdaOhexane:zAc
OEt=80:20) 00 O0DDODOOOOOODOODODOOO

1H NMR (CDCl;, 200 MHz): 8.20 (d, J=8.4, 2H), 7.81 (d, J = 8.4, 2H), 7.35(d, J=8
-4, 2H), 7.18 (d, J=8.2, 2H), 6.2 (s, 2H), 4.05-3.88 (m, 6H, s, 3H), 2.43(s, 3H)
, 1.84-1.74 (m, 6H), 1.59-1.297(m, 30H), 0.90 (t, 9H).

0o

0 0 0O Methyl 4-{1-(3, 4, 5-trioctyloxyphenyl)-C6l}benzoate O 0O O

Methyl 4-{1-(2-tosylhydrazono)-1-(3,4,5-trioctyloxyphenyl)methyl}benzoate (737 m
g, 0,929 mmol) DO 0DO0DODODDODDODDODODUODODODODODOODDODODDODODODOOOODOODODODGO

ocooocoOmmolDODOOODODODOOODDODODODOODOODODODDODODDO,,yODODOO
COmmol0O0OOODOOODODOODODDODODOOODODDUODODDOODODODODODODDODO
gogobobooooobooooboooobobobbooobboooobboooobboooooan
ooocooboobooboooooooooobobbooooooooobobobobooooooooobooao
ooooobobooooooooobbboooooooooobobooboO0ogs,e]lo0odre,elo
ugoooooooooooobooooooboooooboboogao

1H NMR (CDCl;, 200 MHz): 8.32 (d, J=8.4, 2H), 8.13 (d, J = 8.4, 2H), 7.63 (d, J=
8.6, 1H), 6.56 (d, J = 5.6, 1H), 4.21-3.95 (m, 6H), 3.91 (s, 3H), 1.85-1.59 (m,
6H), 1.45-1.27 (m, 30H), 0.87 (t, J=6.6, 9H). O *3c(cDCl;, 50.3VMHz)O 166.42, 15
1.52, 149.54, 148.18, 148.03, 147.72, 145.49, 145.19, 144.96, 144.85, 144.36, 14
4.27, 143.94, 143.81, 143.60, 143.49, 143.15, 142.62, 142.19, 142.09, 141.88, 14
1.67, 140.62, 140.35, 138.25, 137.80, 137.60, 136.36, 134.62, 131.18, 129.63, 12
9.48, 129.30, 126.42, 126.24, 115.82, 109.41, 104.75, 101.28, 78.65, 73.50(bridg
ehead), 72.97, 70.39, 68.61, 52.73(bridge), 52.23, 31.96, 30.36, 30.17, 29.43, 2
6.38, 26.19, 26.02, 22.85, 14.32

Methyl 4-{1-(3, 4-dioctyloxyphenyl)-C71}benzoated O O

Oooooo
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ogoooan
O @]
1,2-dioctyloxybenzene

MeO AICI; MeO OCgH17 p-toluenesulfonyl hydrazide

Cl CH»CI ) MeCH }

pASL
5 i, 1h 8 G reflux, 3 h
2 C
70
MeO O O Oty NaOMe
OCgH 17 Pyridine / ODCB

NNHTs 80°C,24h

ooooon

Oo0oo0cOoODDOOO0OO0OO0dMethyl 4-{1-(2-tosylhydrazono)-1-(3,4-dioctyloxyphenyl)met
hyl}benzoate (650 mg, 0.977 mmol) O dry pyridine (15 mL) 0O O O O O O sodium meth
oxide (62.82 mg, 0.977 mmol) 0O OO ODOOCODODOODOOOOODDOODOO,; p 492
.7 mg, 0.586 mmol) 0O 1, 2-dichlorobenzene (0 ML) 000 DODOOOODDOOOOODO
00000000 oD0ooDo0Do0oo0D0Do0ooDo0oo0Do0DO0o0D0Do0oDoDU0ooDDO0oOoDOo0DOooODoDoOoDOooOaO
ocoooooooooooUoooUooUooUoo0, p0OOoOooODUD0DDUOODODUODODUODODOO
ooooooo0oooDOooo0DooOO0ooDoooDOooDOo0ooDU0ooDDO0ooDOoDooODOooDOooaO
000000000 DoD0ooDOo0Do0ooDo0DooDooOoDOooDoDooDoooo
'H NMR (CDCl;, 200 MHz): 8.16 (m, 4H), 7.6 (d, 1H), 7.35 (br, s, 1H), 6.92 (d, 1
H), 4.13-3.94 (m, 4H), 3.89 (s, 3H), 1.80-1.78 (m, 4H), 1.60-1.27 (m, 20H), 0.87
(t, 6H).
13C NMR (CDCl;, 50.3MHz)O 166.10, 155.19, 155.01, 151.61, 151.06, 150.80, 150.5
1, 150.14, 149.33, 149.08, 148.79, 148.34, 148.14, 147.92, 147.61, 147.13, 146.
60, 145.98, 145.61, 145.39, 144.76, 144.27, 144.14, 143.59, 143.42, 143.01, 142.
29, 141.47, 141.21, 139.87, 139.59, 138.07, 133.67, 132.51, 130.93, 130.51, 130.
28, 130.14, 129.45, 128.67, 128.34, 123.44, 116.50, 113.13, 71.48, 69.82(bridgeh
ead), 69.58, 68.97, 52.30, 41.32,(bridge), 32.01, 31.72, 29.70, 29.43, 26.27, 22
.86, 14.34.
MALDI-TOF MS: m/z 1320
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