
SUPPORTING INFORMATION

2,5-Dithienylpyrrole (DTP) as donor component in DTP--
A organic sensitizers: photophysical and photovoltaic 
properties 
Walid Sharmoukh,a,b,1 Antonio Attanzio,c Eva Busatto,c Thibaud Etienne,a,b Stefano Carli,c 
Antonio Monari,a,b Xavier Assfeld,a,b Marc Beley,a,b Stefano Caramori,c* and Philippe C. Grosa,b*

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2014



N

S

S

Hex

DTP1

CN
HOOC

P3.ESP

8.3 8.2 8.1 8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7
Chemical Shift (ppm)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

N
or

m
al

iz
ed

 In
te

ns
ity

0.871.771.111.005.211.142.361.711.05

8.
02

7.
94

7.
90

7.
62

7.
57

7.
42 7.
42 7.
40

7.
39

7.
31

7.
27 7.
24

7.
23

7.
21

7.
12

7.
09

7.
07

7.
04

6.
98

6.
97 6.

96
6.

95
6.

93

6.
78 6.
77

6.
76

6.
75

P3.SPE

10 9 8 7 6 5 4 3 2 1 0 -1
Chemical Shift (ppm)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

N
or

m
al

iz
ed

 In
te

ns
ity

3.166.502.151.700.871.771.111.005.211.142.361.711.05

DMSO-d6

DOH

CD2Cl2

8.
02

7.
90

7.
57

7.
40

7.
27 7.
24

7.
23

7.
21

7.
12

6.
98

6.
97 6.

96
6.

95
6.

78

2.
71

2.
67

2.
64 1.

62
1.

30
0.

93
0.

90
0.

87



N

S

S

Hex

DTP1

CN
HOOC

P3C.SPE

180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

-0.005

0

0.005

0.010

0.015

0.020

0.025

0.030

0.035

0.040

0.045

0.050

N
or

m
al

iz
ed

 In
te

ns
ity

16
3.

75 14
7.

52 14
3.

52

13
4.

96
13

3.
60

13
1.

09
13

0.
38

13
0.

05 12
9.

55
12

9.
00

12
7.

12
12

6.
09

12
5.

48
12

2.
03

10
5.

89

54
.9

1
40

.7
4

40
.3

3
39

.9
1

39
.4

9
39

.0
7

38
.6

6
38

.2
4

34
.6

1
30

.9
8

27
.9

1
22

.0
4

13
.8

9



N
SS

Hex
DTP2

COOH

NC

T3.ESP

8.0 7.5 7.0 6.5
Chemical Shift (ppm)

0

0.05

0.10

0.15

0.20

0.25

0.30

N
or

m
al

iz
ed

 In
te

ns
ity

1.261.022.431.171.043.072.531.952.010.98

7.
94

7.
88

7.
84

7.
61

7.
57

7.
47

7.
40

7.
39

7.
36

7.
32

7.
28

7.
01 6.
99

6.
91 6.

89
6.

88
6.

86

6.
72

6.
69

6.
67 6.
63

6.
61 6.

59
6.

57

T3.SPE

10 9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

0

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

N
or

m
al

iz
ed

 In
te

ns
ity

3.106.862.551.941.261.022.431.171.043.072.531.952.010.98

DMSO-d6

DOH

7.
94

7.
84

7.
61

7.
40

7.
36

7.
32

7.
28

7.
01 6.
99

6.
72

6.
67

6.
63

6.
61 6.

59
6.

57

2.
76

2.
72

2.
68 1.
69

1.
65

1.
62

1.
27

1.
23

0.
88

0.
84

0.
81



N
SS

Hex
DTP2

COOH

NC

 

T3C.SPE

220 200 180 160 140 120 100 80 60 40 20 0 -20
Chemical Shift (ppm)

0.01

0.02

0.03

0.04

0.05

0.06

0.07

N
or

m
al

iz
ed

 In
te

ns
ity

17
6.

95

16
6.

97 16
3.

56 14
6.

93
14

4.
37

13
9.

90
13

5.
10

13
3.

94
12

9.
86

12
9.

69
12

9.
60

12
6.

47
12

4.
21

12
3.

73
11

9.
31

10
9.

97
10

9.
68

67
.3

7

41
.3

2

40
.7

2
40

.3
0

39
.8

8
39

.4
7

39
.0

5
38

.6
3

38
.2

2

34
.7

0
31

.0
5

27
.8

8
22

.4
0

22
.0

7 13
.8

9
10

.8
0



Photophysics.

DTP1 and DTP2 are characterized by singlet excited state lifetimes < 2 ns (1.8 ns for DTP2 
and 1 ns for DTP1) measured by TCSPC in the emission maximum of the dye in 
Dichloromethane, following 460 nm excitation. 

Fig. 1. Emission decays following pulsed 460 nm excitation. DTP2 (top) and DTP1 (bottom)
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