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SI 1. NMR spectroscpoy of compounds (7),(8), and (9)

4-(3-hexyl-5-(5-(4-hexylthiophen-2-yl)thieno[3,2-b]thiophen-2-yl)thiophen-2-yl)-N,N-bis(4-

methoxyphenyl)aniline (7)
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5-(5-(5-(4-(bis(4-methoxyphenyl)amino)phenyl)-4-hexylthiophen-2-yl)thieno[3,2-

b]thiophen-2-yl)-3-hexylthiophene-2-carbaldehyde (8) 

ppm (t1)
0.05.010.0

0

100000000

200000000

300000000

400000000

9.
98

9

7.
45

7
7.

26
0

7.
24

6
7.

21
7

7.
12

5
7.

09
5

7.
07

1
6.

94
8

6.
91

9
6.

87
3

6.
84

3

3.
80

9

2.
95

3
2.

92
8

2.
90

2
2.

65
7

2.
63

2
2.

60
5

1.
75

4
1.

72
8

1.
70

7
1.

68
1

1.
65

6
1.

63
2

1.
60

7
1.

58
1

1.
33

9
1.

31
7

1.
30

1
1.

28
9

0.
92

0
0.

89
8

0.
88

0
0.

85
7

2.04

4.06

12.09

6.04

4.06
2.04

0.85

0.94

6.00

1.01
4.00
1.93
1.96

2.05

2

S

S

SS

C6H13

C6H13

N

H3CO

H3CO

CHO



ppm (t1)
50100150

0

500000000

18
1.

57
6

15
6.

32
8

15
4.

15
0

14
8.

46
5

14
6.

47
6

14
1.

57
4

14
0.

69
1

13
9.

10
1

13
8.

65
1

13
8.

36
4

13
7.

11
5

13
5.

92
6

13
4.

16
3

12
9.

76
6

12
7.

33
3

12
7.

14
5

12
6.

44
6

12
5.

69
7

11
9.

82
5

11
8.

29
0

11
4.

97
1

55
.6

85

31
.8

72
31

.7
75

31
.5

58
31

.1
45

29
.4

49
29

.2
32

28
.7

75
22

.8
44

14
.3

52

3-(5-(5-(5-(4-(bis(4-methoxyphenyl)amino)phenyl)-4-hexylthiophen-2-yl)thieno[3,2-

b]thiophen-2-yl)-3-hexylthiophen-2-yl)-2-cyanoacrylic acid (9)
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SI 2. Cyclic voltammogram
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2.01.51.00.50.0-0.5-1.0
 E / V vs. SCE

 JH-1 in CH2Cl2
 JH-2 in CH2Cl2

Cyclic voltammogram of JH-1 (from ref. [15]) and JH-2 sensitizers measured at a scan rate of 

100 mV/s. 
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SI 3. Molecules configuration and orientation
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SI 4. Scanning Electron Microscopy images of hierarchically structured (HS-) photoelectrodes 
(left) and its enlarged picture showing the nanocrystalline (nc-) TiO2 aggregate (right)(See 
ref.18 for the details of HS-TiO2 photoelectrode preparation) 

SI 5. Schematic figure showing the size effect of HS TiO2 and nanocrystalline(nc-) TiO2 
photoelectrodes. 
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